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INTRODUCTION

By 2030, pancreatic cancer  (PC) is expected to become 
the second leading cause of  cancer‑related mortality 
in the United States.[1,2] The poor prognosis is mainly 
related to the late clinical presentation and the rapid 

progression of  the disease. Despite extensive research 
in the field, the 5‑year survival rate is  <8%. Most of  
the patients present with advanced‑stage, incurable 

ABSTRACT

Background and Objectives: There is an increasing global interest in screening programs aiming to detect pancreatic 
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PC.[3] Early detection is a key issue for improving 
the prognosis of  this aggressive disease. Patients with 
early‑stage PC have a 5‑year survival rate of  31.5%. 
Since survival rates are strongly related to the stage of  
PC, there is an increasing global interest in screening 
programs aiming to detect precursor lesions or PC in 
an early and potentially curable stage.

Screening of  the entire population is not considered 
feasible because of  the low incidence of  PC in the 
general population[4] and the lack of  a noninvasive, 
reliable, sensitive, and inexpensive screening test. 
General population screening using any currently 
accessible method would imply an increased cost 
with a low yield. However, selective screening of  
high‑risk individuals is considered beneficial. Till 
date, screening has been performed in research 
settings on high‑risk individuals.[5] Based on consensus 
agreement,[5] individuals with a family history of  PC 
are considered at high risk for developing PC if  at 
least two first degree relatives  (FDRs) or any three 
relatives  (including one FDR) have a diagnosis of  PC. 
Moreover, individuals with Peutz‑Jeghers Syndrome or 
Lynch Syndrome and those with p16, or BRCA1/2, 
ATM, PALB2, and PRSS1 gene mutations are also 
considered at risk and should be screened.[5]

The first report of  pancreatic screening of  high‑risk 
individuals was published nearly 20  years ago by 
Brentnall et  al.[6] Since then, several other screening 
studies have been completed. Most of  the studies 
included familial PC  (FPC) individuals, while 
others involved individuals with PC‑associated gene 
mutations.[7‑10] Screening programs for PC require 
multidisciplinary teams and different imaging modalities 
including EUS, magnetic resonance imaging  (MRI), 
magnetic resonance cholangiopancreatography, and 
computed tomography  (CT) to identify early pancreatic 
lesions. The diagnostic accuracy of  screening programs 
varies from 1.3% to 50%.[5,11] The most frequently 
detected pancreatic lesions are cysts.[10]

However, an important concern is that the value of  
the screening programs has not yet been proven. These 
programs are therefore only available in a research 
setting and in specialized centers with high‑volume 
pancreatic surgery, multidisciplinary teams, and 
well‑defined screening protocols.[12]

The reduction of  cancer‑mortality rate is the most 
important aspect for the evaluation of  the benefits of  

a particular screening test. However, studies have yet to 
show survival improvement in PC screening. Another 
approach to evaluate the benefits of  the pancreatic 
screening would be to consider its impact on the quality 
of  life of  the individuals who are at risk for developing 
cancer. Although rarely considered, undergoing PC 
screening may have positive impact including decrease 
in cancer worry or increase in feelings of  reassurance 
and well‑being as well as improved quality of  life.

Current knowledge about the psychological impact 
of  PC screening is limited. Although extensive data 
are lacking for PC, several studies have evaluated 
the psychological impact of  other cancers screening, 
particularly hereditary breast and ovarian cancer, and 
mixed results were reported. The overall psychological 
impact of  undergoing breast MRI and mammographic 
screening by women at high‑risk for breast cancer 
was positive.[13] Furthermore, a study comprising 
4,153 individuals examined the psychological impact 
of  participating in screening for colorectal cancer.[14] 
Perceived risk, colorectal cancer‑related worries, and 
overall anxiety were significantly reduced postscreening. 
By contrast, a systematic review of  the psychological 
aspects of  screening in hereditary cancer syndromes 
found that screening was associated with higher distress 
and a reduced quality of  life.[15]

Individuals with a family history of  PC and carriers of  
PC‑associated gene mutations may overestimate their 
personal cancer risk and report increased cancer‑related 
worries or concerns, leading to a reduced quality of  
life. In such scenario, even though the impact of  PC 
screening on survival is not yet known, its psychological 
benefit should be taken into consideration. The aim of  
this systematic review was to investigate the current 
knowledge regarding the psychological impact of  
participation in routine screening for PC.

METHODS

Data sources and searches
The present study was conducted following 
the principles of  the preferred reporting items 
for systematic review and meta‑analysis protocol 
statements.[16]

A systematic literature search was carried out in three 
major databases which are as follows: PubMed, Scopus, 
and Web of  Science. The data search was performed 
in January 2018, and the following search terms were 
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used: “pancreatic cancer,” “screening,” “surveillance,” 
“psychological,” and “quality of  life.” No restriction was 
set on study design, year of  publication, or publication 
status. References from the retrieved articles were 
reviewed to identify other potentially eligible publications.

Study selection
The studies included in this systematic‑review were 
required to meet the following criteria:  (1) studies 
written in English;  (2) studies including individuals 
being at risk for PC based on their family history 
or the presence of  a PC‑associated gene mutation, 
and undergoing PC screening programs;  (3) studies 
evaluating the psychological aspects related to screening 
in those patients;  (4) cross‑sectional and prospective 
studies were included in the study. Studies regarding 
the psychological impact of  genetic testing only were 
excluded from the study.

Data extraction and quality assessment
Two reviewers  (IMC and AALC) independently 
performed data extraction, in accordance with 
the inclusion and exclusion criteria listed above. 
Disagreements were resolved by consensus. For each 
study, the following data were recorded: name of  
first author, year of  publication, study design, study 
population, aims, screening protocol, outcomes and 
instruments, main results, and summary of  findings.

The Newcastle–Ottawa quality assessment scale  (NOS) 
was used to assess the quality of  the studies. [17] 
NOS evaluated studies by taking into consideration 
three aspects as follows: selection, comparability, and 
exposure. The score range of  NOS is from 0 to 8, 
and studies with a score higher than six are assumed 
to be of  high‑quality. The quality assessment was 
conducted by two investigators independently and any 
disagreement between the investigators was resolved by 
a discussion with the third investigator.

RESULTS

Searching results and study characteristics
The process for the study inclusion is summarized in 
Figure  1. Altogether, we identified seven articles[15,18‑23] 
that reported on psychological aspects of  participating 
in screening programs for PC and met our inclusion 
criteria. These seven manuscripts covered five studies.

The studies were heterogeneous in their study design, 
with six cohort studies[15,18,20‑23] and one cross‑sectional 

study[19] included. The studies were also heterogeneous 
in their outcome measures  (PC perceived risk, 
participants’ view on screening, cancer worries, anxiety, 
depression, cancer‑related distress, and general distress) 
and differed in their duration of  follow‑up  (1  month 
to 3  years) and number of  assessments  (1–6). Validated 
standardized questionnaires were used to measure the 
psychological outcomes, but some authors[15,19,20] used 
nonvalidated, study‑specific questionnaires. There were 
also differences regarding screening protocols. Some 
studies used both MRI and EUS[19‑21] or EUS only[23] 
as screening examinations. In other studies,[15] screening 
protocols consisted of  transabdominal ultrasound, MRI, 
and blood collection, once a year for 5  years. Due 
to the heterogeneity in outcome measures and study 
designs, it was not possible to undertake a quantitative 
synthesis of  outcome measures.

The average NOS score of  the included studies was 
6.28, ranging from 5 to 7  [Supplementary Table  1].

Outcomes
Cancer‑specific distress
All seven articles reported on cancer‑specific distress 
by using the Cancer Worry Scale  (CWS)[15,18‑22] or the 
Impact of  Event Scale  (IES).[18,23] The CWS was initially 
used to evaluate breast and ovarian cancer‑related 
worries.[24] It measures the frequency of  cancer worries 
and their impact on daily life. The score range is 
from 3 to 32. There is no clinical cutoff  score for 
the CWS.[25] The IES assesses intrusive thoughts and 
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Figure 1. Flow diagram‑search strategy
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avoidant behavior. Either the sum of  the subscales 
“intrusion”  (0–35) and “avoidance”  (0–40) or the total 
score  (0–75) can be used.[26,27]

Overall, studies revealed low‑to‑moderate levels of  
PC‑related distress. Detailed information is shown in 
Table  1.

Studies included in our systematic review showed 
that, for individuals undergoing PC screening, worries 
about cancer decreased significantly over time. 
Moreover, participants rated their risk of  developing 
PC significantly lower when they underwent annual 
screening than when they did not; this might explain 
the decreasing worries over time. These are interesting 
findings because all participants were informed about 
the unproved efficacy of  PC screening in improving 
survival.

Only one study showed a slight, but significant increase 
in cancer worries for high‑risk individuals undergoing 
PC screening at 1‑year assessment. It is important 
to identify these individuals because they should 
benefit from psychosocial support. Konings et  al.[21] 
identified the following factors associated with increased 
PC‑worries: elevated perceived‑risk of  developing cancer 
and having a family member affected by PC before 
50‑year old. Surprisingly, a personal history of  cancer 
was not associated with high cancer worries. This was 
previously described as associated with increased cancer 
worries,[28] because individuals with the previous history 
of  cancer may be more anxious about developing the 
disease again.

General distress
Three studies[19,20,22] measured generalized anxiety 
and depression with two seven‑item subscales of  
the hospital anxiety and depression scale  (HADS) 
as follows: HADS‑A and HADS‑D. A  score higher 
than 11 on a subscale indicates an increased level 
of  anxiety or depression. [29,30] Studies included in 
our systematic review reported that only a few 
individuals undergoing PC screening showed scores 
indicating anxiety or depression disorder  [Table  1]. 
Anxiety and depression levels scored above cutoff  
values in nearly 10% of  the participants. This is 
similar to the proportion of  individuals in the general 
population[31] and suggests that the anxiety and 
depression levels are not related to the participation 
in the PC screening programs, but may have other 
causes. McBride et  al.[22] showed a significant mean 

decrease of  scores of  1.2 points in short‑term 
anxiety.

One study[18] measured general distress with the 
Global Severity Index  (GSI) of  the Brief  Symptom 
Inventory‑18[32] and showed that  <20% of  the 
participants scored above the cutoff  on the GSI. 
The present study[18] further revealed that distressed 
individuals at baseline reported significantly lower 
intrusive thoughts after the intervention.

General quality of life
Only one study[23] reported on the general quality 
of  life of  individuals undergoing PC screening. The 
Psychological Consequences Questionnaire  (PCQ) was 
used to measure negative and positive psychological 
aspects of  screening.[33] A significant reduction in the 
negative emotional consequences subscale score of  
the PCQ was found in high‑risk individuals at 1‑year 
postscreening.

Pancreatic cancer risk perception
Three studies[15,19,20] reported on PC risk perception 
using study‑specific questionnaires. Overall, 
low‑to‑moderate levels of  perceived risk were 
revealed  [Table  1].

Aspects of screening in familial pancreatic cancer
Maheu et  al.[15] found that individuals at the highest 
risk for psychological disturbances are younger 
individuals with a family history of  PC. A  descriptive 
study[34] indicated that a family experience of  
cancer‑related death was an important component 
of  how a person addressed PC risk. Despite the 
uncertain efficacy of  the procedures, individuals 
chose to participate in PC screening programs to 
avoid an experience similar to that of  their family 
members.[35,36] Lawson and Flocke described this as a 
“teachable moment” where individuals witnessing a 
family member die of  cancer are more likely to make 
a personal change.[37] Radecki Breitkopf  et  al. further 
sustained this concept in a study including family 
members of  patients with colorectal cancer and found 
that they are more willing to participate in a cancer 
screening program.[38]

Experience with the screening procedures
Two studies[19,20] reported on participants’ experience 
with PC screening. EUS and MRI were described 
as equally burdensome. About 11% of  individuals 
undergoing PC screening reported that the MRI was 
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Table 1. Studies evaluating psychological aspects of pancreatic cancer screening
Reference Study 

population
Study design Screening protocol Outcome and 

instruments
Main results

Maheu et al., 
2010[15]

n=198: 131 
with FPC; 67 
with BRCA2

Cohort study, 
prospective;
2 assessments: 
Baseline and 
after 3 months

Genetic counselling, 
transabdominal 
ultrasound, blood 
collection, MRI; 
once a year 
for 5 years

1. Risk 
perception ‑ study 
specific questionnaire, 
2. Cancer worry ‑ the 
CWS (4 items), 3. 
General distress: 
BSI‑18

Baseline: Low to 
moderate levels of risk 
perception, cancer 
worry and general 
distress; FPC group 
showed higher perceived 
PC risk than BRCA group; 
for general distress: 
22.9% men and 18.9% 
women scored above the 
cutoff for BSI; 3 months: 
No significant change in 
perceived PC risk‑still 
higher in the FPC group; 
significant decrease 
in cancer worry over 
time within the FPC 
group; significant 
decrease of BSI in those 
scoring above cutoff 
for clinical distress

Hart et al., 
2012[18]

Baseline: n=198: 
3 months and 9 
months follow 
up: n=129

Cohort study, 
prospective; 3 
assessments: 
Baseline; 3 
months; 12 months

Genetic counselling; 
transabdominal 
ultrasound, MRI, 
blood collection; 
once a year 
for 5 years

1. Cancer worry: CWS; 
2. Cancer‑related 
distress: IES (intrusion 
scale + avoidance 
scale); 3. General 
distress: BSI‑18 (GSI)

Baseline ‑ GSI: 24.8% 
scored about the cutoff 
for clinical distress; 
IES‑Intrusion subscale: 
intrusive thoughts 
decreased from 
baseline to 1 year by 
1.5 points (P<0.001); 
those who were more 
distressed at baseline 
showed 1.9 point 
decrease in intrusive 
thoughts over time; 
also younger individuals 
showed 1.8 point 
decrease in intrusive 
thoughts over time; 
IES‑avoidance subscale: 
No change over time; 
those with higher 
distress at baseline were 
more likely to endorse 
greater avoidance 
by average; younger 
individuals‑2.37 points 
decrease in avoidant 
thoughts over time. 
Cancer worry: Increased 
by 0.2 points over 
time (decreased from 
baseline to 3 months, 
but increased from 3 
months to 12 months)

Harinck 
et al., 2011[19]

n=69: 31 
FPC; 21 
P16‑mutation; 4 
STK11; 1 BRCA1; 
10 BRCA2; 2 P53

Cross sectional; 
one assessment: 
4 weeks after 
receiving 
screening results

Genetic counselling; 
annual MRI and EUS

1. Participants’ 
view on screening: 
Study ‑ specific 
questionnaire; 
2. Psychological 
distress: Cancer 
worries ‑ CWS (8 
items); Anxiety and 
depression ‑ HADS‑A 
and HADS‑D

Cancer worry: 29% 
worried frequently 
about getting cancer, 
but this is not related 
to the screening 
outcomes; HADS: Only 
9% with significant 
clinical level of anxiety 
and depression; 

Contd...
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Table 1. Contd...
Reference Study 

population
Study design Screening protocol Outcome and 

instruments
Main results

no statistically 
significant association 
between screening 
results and levels of 
anxiety; in 99% no 
influence on mood 
or daily activities

Konings 
et al., 2016[20]

n=140: 71 FPC; 
69 syndromic 
PC (38 CDKN2A; 
2 BRCA1; 
19 BRCA2; 
7 STK11/
LKB1; 3 p53)

Cohort study, 
prospective; 
Assessments: T0 
(after genetic 
counselling); T1 
(after intake for 
participation ); T2 
(after the first MRI 
and EUS) and after 
the MRI and EUS 
1 (T3), 2 (T4) and 
3 years (T5) after 
first surveillance

Genetic counselling; 
annual MRI and EUS

1. PC perceived 
risk ‑ study‑specific 
questionnaire; 2. 
Cancer worries: 
CWS (8 items); 
3. Anxiety and 
Depression: HADS‑A 
and HADS‑D

PC perceived risk: Lower 
when undergoing annual 
surveillance compared 
with not undergoing 
screening; Cancer 
worry: Decreased from 
baseline (14.4, SD 4.3) 
by 0.5 points each 
year; Anxiety and 
depression: Low (mean 
HADS‑A=4.5, SD 3.7; 
mean HADS‑D=2.8, 
SD 3.2); only 7% 
showed HADS‑A >10 
and 5% showed HADS‑S 
>10; no significant 
changes over time

Konings 
et al., 2017[21]

n=166: 84 FPC; 
44 CDKN2A; 
2 BRCA1;25 
BRCA2; 7 
LKB1; 4 P53

Cohort study, 
prospective; 
Assessments: T0 
(after genetic 
counselling); T1 
(after intake for 
participation ); T2 
(after the first MRI 
and EUS) and after 
the MRI and EUS 
1 (T3), 2 (T4) and 
3 years (T5) after 
first surveillance

Genetic counselling; 
annual MRI and EUS

Cancer worries: 
CWS (8 items)

Overall average 
CWS‑score=13; 
significant 
intra‑individual 
decrease in CWS over 
time (P<0.001); factors 
associated with cancer 
worries at the 2nd year 
follow up: Having 
a family member 
diagnosed with PC 
below the age of 50 and 
an elevated perceived 
PC risk at baseline. In 
56% of participants a 
pancreatic cystic lesion 
was detected; no impact 
on cancer worries. 
In 4% of participants 
pancreatic surgery was 
performed; no impact 
on cancer worries

McBride 
et al., 2017[22]

n=17; TP53 
mutation 
carriers

Cohort study; 
prospective. 
Assessments: 
Baseline; 2 weeks, 
12 weeks, 
26 weeks and 
52 weeks 
post‑WB‑MRI

Annual screening 
with WB‑MRI/
annual physical 
exam, breast MRI 
and colonoscopy/
endoscopy 
dependent on 
family history

1. Anxiety and 
depression‑HADS‑A 
and HADS‑D; 2. 
Cancer worry‑CWS; 
3. Cancer‑related 
distress: IES (intrusion 
and avoidance)

Baseline HADS: 3 
participants had 
borderline anxiety, 2 
had clinical anxiety and 
1 met clinical cutoff for 
depression; significant 
mean decrease of scores 
of 1.2 in short‑term 
anxiety at 2 w 
postscreening. Baseline 
CWS: 47% had frequent 
cancer worries; reduction 
in the mean CWS after 
screening, but no 
statistically significant. 
IES scores decreased 
slightly over time, but no 
statistically significant

Contd...
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uncomfortable mostly because of  claustrophobia and 
10% stated that EUS was uncomfortable because of  
inadequate sedation.[19]

Till date, EUS and MRI are the most promising PC 
screening procedures.[39,40] Compared to MRI, EUS 
is an invasive technique, and it can be assumed that 
its acceptability is lower. Surprisingly, studies have 
shown that EUS and MRI were described as equally 
burdensome. One explanation might be the use of  
sedation for EUS. Another point of  view was given 
by Lewis et  al.[41] who reported that individuals with a 
family or personal history of  cancer often prefer the 
more invasive screening procedures.

Participation in pancreatic cancer screening programs
PC screening is different from other cancers screening 
programs regarding the poor prognosis, the lack of  
reliable screening procedures, and the clinical costs 
of  potential preventive surgery. Although the survival 
benefits associated with regular screening remain the 
subject of  debate, it may offer a sense of  control 
over the disease for high‑risk individuals. A  Dutch 
study[42] evaluated the reasons to participate in a 
screening program as well as psychological benefits 
and barriers to screening. Most individuals reported 
that advantages of  screening surpassed disadvantages. 
On the other hand, data from the German FPC 
registry showed that only 40% of  the individuals 
at risk participated in the recommended screening 
program.[43] Thus, it would be interesting to also 
assess the high‑risk individuals who decided not to 
participate in a screening program.

Limitations
Several limitations of  our study should be noted. All 
included studies were published in English; therefore, 
some qualified articles in other languages may have 

been missed. Moreover, a meta‑analysis of  the studies 
to evaluate the overall psychological impact of  screening 
was not suitable because of  the heterogeneous data. 
The studies used different measures and different time 
intervals.

The studies included in the present review have 
some limitations as well. Although most studies 
used validated questionnaires, some studies used 
study‑specific, and nonvalidated scales, which made 
the comparability of  the study findings difficult. 
Moreover, the impact of  PC screening on the quality 
of  life of  participants has not been investigated and 
should be an issue of  interest for future research. All 
studies lacked a control group. Future research should 
also aim to include those individuals not attending 
surveillance as a control group.

CONCLUSIONS

To the best of  our knowledge, this is the first 
systematic review regarding the psychological impact 
of  PC screening on high‑risk individuals. Six cohort 
studies and one cross‑sectional study that addressed 
the psychological aspects of  PC screening were 
included in the study. Overall, studies have shown 
that high‑risk individuals have positive psychological 
outcomes from participating in PC screening 
programs. Although screening might not always 
be reassuring, it may improve individuals’ quality 
of  life, and this should be an important aspect 
when considering PC screening. Moreover, to cope 
with anxiety, it would be useful for patients to be 
in contact with professionals and rely on medical 
progress. Further studies are needed to obtain more 
information on possible connections between PC 
screening programs and participants’ quality of  life.

Table 1. Contd...
Reference Study 

population
Study design Screening protocol Outcome and 

instruments
Main results

McKay et al., 
2017[23]

n=84 (77% FPC, 
21% BRCA2, 2% 
LKB1); 1 month: 
n=76; 1 year: 
n=64

cohort study, 
prospective; 3 
assessments: 
Baseline, 1 month 
and 1 year after 
screening

Annual EUS 1. Cancer‑related 
distress: IES; 2. Quality 
of life: PCQ, which 
assesses positive and 
negative emotional, 
physical and social 
consequences of 
screening

Significant reduction in 
IES‑Avoidance Subscale 
scores (P=0.040) 
between 1 month and 
1 year; significant 
reduction in the 
negative emotional 
consequences 
subscale score of the 
PCQ (P=0.045)

MRI: Magnetic resonance imaging, WB‑MRI: Whole body MRI, FPC: Familial PC, BSI: Brief symptom inventory, CWS: Cancer worry scale, HADS: Hospital anxiety and 
depression scale, IES: Impact of events scale, PCQ: Psychological consequences questionnaire, PC: Pancreatic cancer, BRCA: Breast cancer susceptibility gene, 
GSI: Global Severity Index



Cazacu, et al.: Psychological impact of pancreatic cancer screening

24 ENDOSCOPIC ULTRASOUND / VOLUME 8 |  ISSUE 1 / JANUARY-FEBRUARY 2019

Financial support and sponsorship
Dr.  Irina Mihaela Cazacu was supported by 2017 
International Travel Grant offered by the American 
College of  Gastroenterology.

Conflicts of interest
There are no conflicts of  interest.

REFERENCES

1.	 Rahib  L, Smith  BD, Aizenberg  R, et  al. Projecting cancer incidence and 
deaths to 2030: The unexpected burden of thyroid, liver, and pancreas 
cancers in the United States. Cancer Res 2014;74:2913‑21.

2.	 SEER Cancer Stat Facts: pancreas Cancer. National Cancer Institute. 
Available from: https://www.seer.cancer.gov/statfacts/html/pancreas.
html.  [Last accessed on 2018 Mar 13].

3.	 Miller  KD, Siegel  RL, Lin  CC, et  al. Cancer treatment and survivorship 
statistics, 2016. CA Cancer J Clin 2016;66:271‑89.

4.	 Yeo TP. Demographics, epidemiology, and inheritance of pancreatic ductal 
adenocarcinoma. Semin Oncol 2015;42:8‑18.

5.	 Canto MI, Harinck F, Hruban RH, et al. International cancer of the pancreas 
screening  (CAPS) consortium summit on the management of patients with 
increased risk for familial pancreatic cancer. Gut 2013;62:339‑47.

6.	 Brentnall TA, Bronner MP, Byrd DR, et  al. Early diagnosis and treatment 
of pancreatic dysplasia in patients with a family history of pancreatic 
cancer. Ann Intern Med 1999;131:247‑55.

7.	 Vasen H, Ibrahim  I, Ponce CG, et  al. Benefit of surveillance for pancreatic 
cancer in high‑risk individuals: Outcome of long‑term prospective follow‑up 
studies from three european expert centers. J Clin Oncol 2016;34:2010‑9.

8.	 Al‑Sukhni  W, Borgida A, Rothenmund  H, et  al. Screening for pancreatic 
cancer in a high‑risk cohort: An eight‑year experience. J Gastrointest Surg 
2012;16:771‑83.

9.	 Canto  MI, Hruban  RH, Fishman  EK, et  al. Frequent detection of 
pancreatic lesions in asymptomatic high‑risk individuals. Gastroenterology 
2012;142:796‑804.

10.	 DaVee T, Coronel E, Papafragkakis C, et  al. Pancreatic cancer screening in 
high‑risk individuals with germline genetic mutations. Gastrointest Endosc 
2018;87:1443‑50.

11.	 Ludwig  E, Olson  SH, Bayuga  S, et  al. Feasibility and yield of screening 
in relatives from familial pancreatic cancer families. Am J Gastroenterol 
2011;106:946‑54.

12.	 Vasen HF. The importance of a well‑structured pancreatic screening program 
for familial and hereditary pancreatic cancer. Fam Cancer 2018;17:1‑3.

13.	 Hutton  J, Walker  LG, Gilbert  FJ, et  al. Psychological impact and 
acceptability of magnetic resonance imaging and X‑ray mammography: 
The MARIBS study. Br J Cancer 2011;104:578‑86.

14.	 Wardle  J, Williamson S, Sutton S, et  al. Psychological impact of colorectal 
cancer screening. Health Psychol 2003;22:54‑9.

15.	 Maheu  C, Vodermaier A, Rothenmund  H, et  al. Pancreatic cancer risk 
counselling and screening: Impact on perceived risk and psychological 
functioning. Fam Cancer 2010;9:617‑24.

16.	 Moher  D, Shamseer  L, Clarke  M, et  al. Preferred reporting items 
for systematic review and meta‑analysis protocols  (PRISMA‑P) 2015 
statement. Syst Rev 2015;4:1.

17.	 Wells GA, Shea B, O'Connell D, Peterson J, Welch V, Losos M, et al. The 
Newcastle-Ottawa Scale (NOS) for assessing the quality of nonrandomized 
studies in meta-analyses [Ottawa Hospital Research Institute, 2011]. Available 
from: http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp. [Last 
accessed 2018 Jan 29].

18.	 Hart SL, Torbit LA, Crangle CJ, et al. Moderators of cancer‑related distress 
and worry after a pancreatic cancer genetic counseling and screening 
intervention. Psychooncology 2012;21:1324‑30.

19.	 Harinck  F, Nagtegaal  T, Kluijt  I, et  al. Feasibility of a pancreatic cancer 
surveillance program from a psychological point of view. Genet Med 

2011;13:1015‑24.
20.	 Konings  IC, Sidharta  GN, Harinck  F, et  al. Repeated participation in 

pancreatic cancer surveillance by high‑risk individuals imposes low 
psychological burden. Psychooncology 2016;25:971‑8.

21.	 Konings  IC, Harinck  F, Kuenen  MA, et  al. Factors associated with 
cancer worries in individuals participating in annual pancreatic cancer 
surveillance. Fam Cancer 2017;16:143‑51.

22.	 McBride  KA, Ballinger  ML, Schlub  TE, et  al. Psychosocial morbidity in 
TP53 mutation carriers: Is whole‑body cancer screening beneficial? Fam 
Cancer 2017;16:423‑32.

23.	 McKay  S, Gunasingam  N, Meiser  B, et  al. Pancreatic cancer screening in 
high risk individuals does not have negative psychological impact in the 
short or long term. Gastroenterology 2017;152:S277.

24.	 Lerman  C, Trock  B, Rimer  BK, et  al. Psychological side effects of breast 
cancer screening. Health Psychol 1991;10:259‑67.

25.	 Gopie  JP, Vasen  HF, Tibben A. Surveillance for hereditary cancer: Does 
the benefit outweigh the psychological burden?  – A systematic review. 
Crit Rev Oncol Hematol 2012;83:329‑40.

26.	 Horowitz  M, Wilner  N, Alvarez  W. Impact of event scale: A  measure of 
subjective stress. Psychosom Med 1979;41:209‑18.

27.	 Joseph  S. Psychometric evaluation of Horowitz’s impact of event scale: 
A  review. J  Trauma Stress 2000;13:101‑13.

28.	 Douma KF, Aaronson NK, Vasen HF, et  al. Psychological distress and use 
of psychosocial support in familial adenomatous polyposis. Psychooncology 
2010;19:289‑98.

29.	 Bjelland  I, Dahl AA, Haug  TT, et  al. The validity of the hospital anxiety 
and depression scale. An updated literature review. J  Psychosom Res 
2002;52:69‑77.

30.	 Spinhoven  P, Ormel  J, Sloekers  PP, et  al. A  validation study of the 
hospital anxiety and depression scale  (HADS) in different groups of dutch 
subjects. Psychol Med 1997;27:363‑70.

31.	 de Graaf R, ten Have M, van Gool C, et  al. Prevalence of mental disorders 
and trends from 1996 to 2009. Results from the Netherlands Mental 
Health Survey and Incidence Study‑2. Soc Psychiatry Psychiatr Epidemiol 
2012;47:203‑13.

32.	 Derogatis  LR, Melisaratos  N. The brief symptom inventory: An 
introductory report. Psychol Med 1983;13:595‑605.

33.	 Cockburn  J, De Luise  T, Hurley  S, et  al. Development and validation of 
the PCQ: A  questionnaire to measure the psychological consequences of 
screening mammography. Soc Sci Med 1992;34:1129‑34.

34.	 Underhill  M, Berry  D, Dalton  E, et  al. Patient experiences living with 
pancreatic cancer risk. Hered Cancer Clin Pract 2015;13:13.

35.	 Breitkopf CR, Sinicrope PS, Rabe KG, et  al. Factors influencing receptivity 
to future screening options for pancreatic cancer in those with and 
without pancreatic cancer family history. Hered Cancer Clin Pract 2012;10:8.

36.	 Howell LA, Sinicrope PS, Brockman TA, et  al. Receptivity and preferences 
of pancreatic cancer family members for participating in lifestyle 
programs to reduce cancer risk. Hered Cancer Clin Pract 2013;11:3.

37.	 Lawson  PJ, Flocke  SA. Teachable moments for health behavior change: 
A  concept analysis. Patient Educ Couns 2009;76:25‑30.

38.	 Radecki Breitkopf  C, Asiedu  GB, Egginton  J, et  al. An investigation of 
the colorectal cancer experience and receptivity to family‑based cancer 
prevention programs. Support Care Cancer 2014;22:2517‑25.

39.	 Canto  MI, Goggins  M, Hruban  RH, et  al. Screening for early pancreatic 
neoplasia in high‑risk individuals: A  prospective controlled study. Clin 
Gastroenterol Hepatol 2006;4:766‑81.

40.	 Poley  JW, Kluijt  I, Gouma  DJ, et  al. The yield of first‑time endoscopic 
ultrasonography in screening individuals at a high risk of developing 
pancreatic cancer. Am J Gastroenterol 2009;104:2175‑81.

41.	 Lewis  ZK, Frost  CJ, Venne  VL. Pancreatic cancer surveillance among 
high‑risk populations: Knowledge and intent. J Genet Couns 2009;18:229‑38.

42.	 Claes E, Denayer L, Evers‑Kiebooms G, et al. Predictive testing for hereditary 
non‑polyposis colorectal cancer: Motivation, illness representations and 
short‑term psychological impact. Patient Educ Couns 2004;55:265‑74.

43.	 Langer P, Kann PH, Fendrich V, et  al. Five years of prospective screening 
of high‑risk individuals from families with familial pancreatic cancer. Gut 
2009;58:1410‑8.


