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OBIJECTIVES: To describe patient-reported symptoms
and symptom clusters in patients with pancreatic
cancer (PC) undergoing surgical resection.

SAMPLE & SETTING: 143 patients with stage Il PC
undergoing surgical resection alone or with subsequent
adjuvant chemoradiation or chemotherapy were
recruited to participate in a nested, longitudinal,
exploratory study through convenience sampling
techniques from Thomas Jefferson University Hospital,
a National Cancer Institute-designated cancer center.

METHODS & VARIABLES: The Functional
Assessment in Cancer Therapy-Hepatobiliary
questionnaire was used to assess 17 PC symptoms
preoperatively and at three, six, and nine months
postoperatively. Exploratory and confirmatory factor
analyses were used to identify symptom clusters.

RESULTS: Fatigue, trouble sleeping, poor appetite,
trouble digesting food, and weight loss were
consistently reported as the most prevalent and
severe symptoms. Sixteen distinct symptom clusters
were identified within nine months of surgery. Four
core symptom clusters persisted over time: affective,
gastrointestinal, gustatory, and discomfort.

IMPLICATIONS FOR NURSING: Findings may be
used to provide anticipatory patient and family
guidance and to inform clinical assessments of
symptoms and symptom clusters in this population.
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bout 55,440 new cases of pancreatic
cancer (PC) will be diagnosed in the
United States in 2018 (Siegel, Miller,
& Jemal, 2018). The five-year sur-
vival rate for all stages of PC in the
United States has improved from 6% in 2013 to 8% in
2018 (Siegel et al., 2018; Siegel, Naishadham, & Jemal,
2013), and improved survival rates have made con-
cerns about managing symptoms increasingly import-
ant. Some common concerns among patients with PC
undergoing surgical resection include fatigue, pain,
weakness, anxiety, depression, weight loss, insomnia,
gastrointestinal disturbances, and symptoms of dia-
betes (Huang et al., 2000; Scheingraber, Scheingraber,
Brauckhoff, & Dralle, 2005; Yeo et al., 2012). Evidence
suggests that patients with cancer do not experience
symptoms in isolation, but rather as multiple, concur-
rent symptoms or symptom clusters (SCs). Although
the presence of SCs has been documented in many
cancer types, little is known about SCs in patients
with or without surgically resected PC.

SCs are defined as the simultaneous presence of
two or more symptoms, which may or may not share
etiology and are more strongly related to one another
than other symptoms (Dodd, Miaskowski, & Lee, 2004;
Kim, McGuire, Tulman, & Barsevick, 2005). SCs have
been identified in individuals with lung (Franceschini,
Jardim, Fernandes, Jamnik, & Santoro, 2013), ovarian
(Huang et al., 2016), prostate (Dirksen, Belyea, Wong,
& Epstein, 2016), and breast cancers (Starkweather et
al,, 2013) and are associated with decreased functional
status (Kim, Barsevick, Beck, & Dudley, 2012), poor
quality of life (QOL) (Franceschini et al.,, 2013), and
reduced survival (Wikman, Johar, & Lagergren, 2014).
Given the negative impact that SCs have on clinical
outcomes, identifying and creating a classification of
SCs and developing interventions to manage SCs have
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become priorities for nursing research (Knobf et al.,
2015).

SCs are a concern for patients with cancer and their
family members, who must assume the daily respon-
sibility of managing them. Understanding patients’
perception of SCs over time is critical to ensure
appropriate counseling, education, and symptom man-
agement (Dodd, Miaskowski, & Paul, 2001). Greater
understanding of SCs may enable oncology profes-
sionals to tailor assessments to address SCs rather
than individual symptoms. This may allow nursing
professionals to not only more accurately identify and
monitor multiple symptom concerns, but also to allow
the most appropriate SC counseling, education, and
symptom management strategies to be implemented at
a particular point in time during the cancer trajectory
(Nho, Reul Kim, & Nam, 2017). Through such applica-
tions, SC findings have the potential to have a positive
effect on patient- and family-reported outcomes.

To date, only four researchers have examined SCs
in patients with PC (see Table 1). In a longitudinal
study, Reyes-Gibby et al. (2007) found that fatigue and
anorexia formed a distinct SC over time in patients with
unresectable, locally advanced PC who were undergo-
ing chemoradiation. Noquez (2008) identified a SC of
anxiety, depression, somatization, pain, and fatigue in
patients with several cancer types, including PC. Laird
etal. (2011) described a SC of fatigue, pain, and depres-
sion in patients with advanced gastrointestinal cancer,
lung cancer, or PC. Yeo et al. (2012) explored SCs in
patients with pancreatic and periampullary cancer
(PPC) (i.e., ampullary, duodenal, and bile duct) three
months postoperatively. The SCs identified were (a)
fatigue, bodily pain, depression, weakness, and anxi-
ety; (b) fatigue and shortness of breath; and (c) fatigue,
diarrhea, pain, anxiety, and difficulty sleeping. Yeo et al.
(2012) concluded that additional research was needed
to determine the stability of SCs over time.

Research has not been conducted on SCs, lon-
gitudinally, in a cohort of patients with stage II PC
undergoing surgical resection. The purpose of this arti-
cle is to describe patient-reported symptom profiles
and to identify SCs in patients with stage II PC prior to
surgery and three, six, and nine months after surgery.

Theoretical Framework

The conceptualization and design of the current study
was guided by the Theory of Unpleasant Symptoms
(TOUS) (Lenz, Pugh, Milligan, Gift, & Suppe, 1997).
TOUS is comprised of three major components: (a)
symptoms; (b) physiological, psychological, and
situational factors that influence the perception of

ONF.ONS.ORG

symptoms; and (c) performance (i.e., the impact of
symptoms on clinical outcomes). Although the con-
cept of a SC is not explicitly included in the TOUS,
the theory addresses the presence and interaction of
multiple concurrent symptoms, which is congruent
with the concept of SCs (Lenz & Pugh, 2008). The
TOUS framework was used to guide the selection,
definition, and operationalization of key study vari-
ables to gain a better understanding of symptoms and
SCs experienced by patients with PC undergoing sur-
gical resection throughout the perioperative period.

Methods

Design, Sample, and Setting

This study was conducted as a nested, longitudinal,
exploratory survey within a randomized, controlled
trial (i.e., the parent study). The parent study (Lavu et
al,, 2015) evaluated the effectiveness of an intraopera-
tive alcohol celiac nerve block (CNB) in reducing pain
in patients with PPC undergoing surgery. Informed
consent was obtained prior to parent study enrollment
and after the purposes, methods, anticipated bene-
fits, alternatives to participation, and potential risks
were explained. A convenience sample of 485 patients
participated in the parent study at Thomas Jefferson
University Hospital in Philadelphia, Pennsylvania.

The current study analyzed a sub-sample of patients
from the parent study, specifically patients with
American Joint Committee on Cancer (2009) stage Ila
or ITb PC who underwent potentially curative surgery
alone or with adjuvant therapy. Patients with stage
I, III, or IV PPC, stage II periampullary cancer, and
unresectable PC and those who did not return at least
one preoperative and postoperative symptom question-
naire were excluded. The most common stage of PC in
patients undergoing potentially curative resection is
stage II (Yeo et al., 2012). In addition, researchers have
found that patients with periampullary cancer have
better survival than patients with PC (Sommerville
et al., 2009), and stage of cancer is associated with
increased number or severity of SCs (Karabulut, Erci,
Ozer, & Ozdemir, 2010; Wang, O’Conner, Xu, & Liu,
2012), which has the potential to affect the disease
trajectory and symptoms that cluster. Accordingly, the
decision was made to ensure a homogenous sample
by limiting participants to patients with stage II PC
to enhance the clinical meaningfulness and use of SC
findings from this study.

Experimental and placebo groups from the parent
study were evaluated to determine (a) if the CNB was
a confounding variable that could alter the pain-related
SCs, and (b) if participants were equally distributed

JULY 2018, VOL. 45 NO. 4 ONCOLOGY NURSING FORUM E37



Downloaded on 04-24-2024. Single-user license only. Copyright 2024 by the Oncology Nursing Society. For permission to post online, reprint, adapt, or reuse, please email pubpermissions@ons.org. ONS reserves all rights.

TABLE 1. Critical Analysis of the SC Literature in Patients With Pancreatic Cancer

Study

Laird
etal.,
2011

Noquez,
2008

Reyes-
Gibby
etal.,
2007

Yeo etal.,
2012

PPC—pancreatic and periampullary cancer; RCT—randomized, controlled trial; SC—symptom cluster

Sample and Purpose

654 patients with
advanced cancer with
cachexia were studied
to determine if pain,
depression, and fatigue
existas a SC.

523 patients with diverse
cancer types were
studied to examine the
relationship between
anxiety, depression,
somatization, pain, and
fatigue.

48 patients with pan-
creatic cancer (locally
advanced, nonre-
sectable, undergoing
chemoradiation) were
examined to describe
the prevalence and
co-occurrence of symp-
toms.

102 patients with
resected pancreas and
periampullary cancers
(stages |, I, and I1l) were
examined to determine
the impact of a home-
based walking program
on cancer-related fatigue,
physical functioning, and
quality of life.

Research Design

The study had a sec-
ondary, cross-sectional,
descriptive research
design. Regression
analysis was used as the
statistical method.

The study had a sec-
ondary cross-sectional,
descriptive research
design. Cluster analysis
was used as the statisti-
cal method.

The study had a pro-
spective, longitudinal,
descriptive research
design. Hierarchical clus-
ter analysis was used as
the statistical method.

The study was an RCT
with cross-sectional SC
analysis. Hierarchical
cluster analysis was used
as the statistical method.
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SCs

Pain, fatigue, and
depression

Anxiety, depression,
somatization,

pain, and fatigue;
patients with pancreatic
cancer, head and neck
cancer, and lymphoma
reported significantly
higher intensity of this SC
than patients with other
cancer types.

Fatigue and anorexia
(lack of appetite) formed
a distinct symptom
grouping or cluster
before, during, and after
treatment.

SC 1: Fatigue, bodily
pain, depression, weak-
ness, and anxiety

SC 2: Fatigue and short-
ness of breath

SC 3: Pain, fatigue, diar-
rhea, anxiety, and trouble
sleeping

Analysis

Strengths: Patients were recruited from
sites in several countries; large sample
Limitations: The study contained a pooled
sample of patients with advanced, hetero-
geneous cancer types experiencing cachexia
with no attention to the intent (i.e., curative
versus palliative) or type of treatment modal-
ity. In addition, patients were from two RCTs
that included cachexia-related interventions,
and no attention was paid to ensuring group
similarity prior to analysis. No discussion
occurred about how the interventions may
have affected the symptoms that clustered
in this study. The study had questionable
operationalization of symptoms variables.

Strengths: Strong use of theory for study
conceptualization and design; large sample
Limitations: Sample included hetero-
geneous cancer types without attention

to stage of cancer or type of treatment.
Another limitation was a lack of formal
validity testing of the common problems
checklist, one of the instruments used to
collect symptom data in the study.

Strengths: The study was the first to
examine SCs in patients with nonresectable
pancreatic cancer. The study used a pro-
spective, longitudinal approach to identify
and examine changes in SCs over time. The
study also used a multiple symptom assess-
ment instrument to collect symptom data.
Limitations: The study had a relatively
small sample size, leading to a lack of
sample diversity in terms of race, ethnicity,
and socioeconomic status.

Strengths: This study was the first to exam-
ine SCs in patients with PPC undergoing
potentially curative surgical resection.

The study used a prospective design for

SC identification and an evidence-based
checklist of common symptoms experi-
enced by patients with pancreatic cancer.
Limitations: The study had a lack of sample
diversity. The study was not designed to
assess how the walking intervention may
have affected the symptoms that clustered.
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and could be combined into one sample for this study.
No significant differences were observed among
parent study groups on any clinical, demographic, or
pain-related variables over time (all p > 0.05). Therefore,
the authors determined that the CNB was not a con-
founding variable and the study groups could be
combined for this investigation. Institutional review
board approval from Thomas Jefferson University
Hospital and Villanova University was obtained spe-
cifically for this analysis as a nested study within the
parent study.

Measures and Variables

Symptoms were assessed with the Functional
Assessment in Cancer Therapy-Hepatobiliary (FACT-
Hep) questionnaire (Heffernan et al., 2002), which
measures 20 symptom concerns and QOL in patients
with hepatobiliary cancers. The FACT-Hep instru-
ment has been translated into more than 40 different
languages, and it has been widely used to measure
QOL and symptom concerns in patients with PC
(Crippa et al., 2008; Okada et al., 2017; Serrano et
al., 2014; Sun et al., 2008, 2016). The FACT-Hep has
demonstrated good internal consistency (Cronbach
alpha range = 0.72-0.94) and test-retest reliability
(Spearman correlation range = 0.84-0.91) within one
week of baseline assessment (Heffernan et al., 2002).
All symptoms, except constipation and jaundice,
are assessed on a five-point severity scale ranging
from o (not at all) to 4 (very much). Constipation
and jaundice are measured in terms of bother. Two
FACT-Hep symptoms, fever and chills, were excluded
because they are atypical in postoperative patients
with PC (Huang et al., 2000; Yeo et al., 2012). Fatigue
and abdominal pain are measured by two FACT-Hep
items; therefore, the decision was made to collapse
these variables into fatigue and abdominal pain/
cramping variables by retaining the highest score
recorded. Although three pain items are included
on the FACT-Hep questionnaire (back pain, abdom-
inal pain/cramping, and general pain), the authors
excluded the general pain item because it is not spe-
cific to PC. Seventeen symptoms were included in the
current study.

Data Collection

Symptom data were collected preoperatively (T1)
and at three (T2), six (T3), and nine (T4) months
postoperatively by trained personnel. Patients were
mailed questionnaires at the appropriate times. If a
questionnaire was not returned within two weeks,
the patient was called and reminded to complete the
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questionnaire and was given the option to complete
the questionnaire by phone. Demographic and clini-
cal data were obtained through a review of electronic
health records. All data for this study were obtained
from a review of the parent study folders.

Statistical Analysis

Data were analyzed using IBM SPSS Statistics, ver-
sion 22.0; Mplus, version 6.0; and SAS, version 9.3
and 9.4. Descriptive statistics were used to describe
demographic, clinical, and symptom prevalence and
severity data. Exploratory factor analysis (EFA) and
confirmatory factor analysis (CFA) were used to iden-
tify SCs at each time point (Sass & Schmitt, 2010). In
EFA, the number of factors is specified, but otherwise
no structure is specified a priori. In CFA, results of
the EFA are used to specify the number of factors/
latent variables, as well as which observed symptoms
are likely to be related to those variables. Symptoms
that did not achieve at least 10% prevalence at each
study time point were excluded from the EFA and
CFA (Kim, Barsevick, Tulman, & McDermott, 2008).

TABLE 2. Sample Characteristics (N = 143)

Characteristic X SD
Age (years) 67.3 10.4
Body mass index 25.54 4.35
Cigarette packs peryear (n = 64) 31.7 26.5
Characteristic n %
Gender

Male 82 57
Female 61 43
Race

White 129 90
Black 8 6
Asian 5 4
Unknown 1 1
Ethnicity

Non-Hispanic/non-Latino 134 94
Marital status

Married or living with partner 107 75
Divorced, widowed, or separated 27 19
Never married or single 9 6

History of tobacco use

Yes 85 59
No 58 41

Note. Because of rounding, percentages may not total 100.
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Weighted least squares with orthogonal geomin
rotation was used to conduct EFA (Bryant & Yarnold,
1995; Sass & Schmitt, 2010). The number of factors
was determined using the chi-square test of model fit
and Kaiser-Guttman rule (Bryant & Yarnold, 1995). To
determine the reliability of identified SCs, a CFA using
the Bayesian method (Muthén & Asparouhov, 2012)
was conducted for each study time point using all
patients with complete symptom data (n = 55). In the
CFA models, loadings for symptoms related to factors
from the EFA were assigned noninformative prior dis-
tributions with large variances (expressing uncertainty
about the association of the symptom with the latent
factors and allowing the data to drive the estimates),
whereas symptoms thought to be unrelated to fac-
tors were given highly informative prior distributions
centered at o (indicating no association) with little
variance (expressing confidence that no association
existed between the symptom and the factor).

Final factor models for each study time point were
determined by the following criteria: (a) at least two
symptoms with absolute factor loadings of 0.4 or
greater (Kim et al., 2008) and (b) congruence between
the EFA factor and CFA factor structures. Two or
more symptoms with salient loadings on a factor were
considered a SC. If the same symptom loaded on two
factors, both symptoms were retained to enhance the
clinical meaningfulness of findings.

Sample Size Estimation

Subject-to-variable guidelines requiring at least five
subjects for each variable were followed to deter-
mine the study sample size (Gorsuch, 1983). A sample
size of 85 was deemed adequate to conduct a reliable
factor analysis.

Results

Sample Characteristics

Survey response rates were 76% (n = 109) at three
months, 64% (n=92) at six months, and 62% (n=89) at
nine months postoperatively. The majority of partic-
ipants were male, White (non-Hispanic/Latino), and
married, with a mean age of 67.3 (SD =10.4) years (see
Table 2). Ninety-eight percent of patients (n = 120)
reported one or more comorbid conditions. Twenty-
two percent of patients reported having a mental
health disorder (n = 31), most often including a past
medical history of anxiety or depression. All patients
underwent surgical resection, with the most common
surgical procedure being the pylorus-preserving
pancreaticoduodenectomy. Pathological histology
confirmed the diagnosis of stage IIa (n = 28) or IIb
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TABLE 3. Medical Characteristics (N = 143)

Characteristic

Number of comorbidities
Preoperative CEA levels (ng/ml)
Preoperative CA 19-9 levels (U/ml)

Characteristic

Presence of comorbid conditions

Yes
No

Comorbid conditions®

Hypertension

Increased cholesterol or lipids
Gastroesophageal reflux
Diabetes mellitus

Arthritis

History of mental health disorder

Yes
No

Mental health disorder®

Anxiety
Depression
Other

Previous surgery

Yes
No

Presenting symptoms

Yes
No
Unknown

Symptoms®

Jaundice
Abdominal pain
Weight loss

Pancreatic cancer stage

lla
IIb

Primary surgical procedure

Pylorus-preserving pancreaticoduodenectomy

Classic pancreaticoduodenectomy
Distal pancreatectomy

Total pancreatectomy

Secondary surgical procedure

Yes
No

X

4.38
5.711
1,005.33

140

85
60
48
39
36

31
112

14
19

124
19

130
12

95
48
41

28
115

92
31
17

119
24
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SD

2.36
9.41
4,244.2

%

98

59
42
34
27
25

22
78

45
61

87
13

66
34
29

20
80

64
22
12

83
17

Continued on the next page
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TABLE 3. Medical Characteristics (N = 143) (Continued)

Characteristic n %
Type of secondary surgical procedure?

Splenectomy 25 19
Cholecystectomy 102 76
Hernia repair 6 4
Other procedure 2 2
Neoadjuvant therapy

Yes 8 6
No 135 94
Adjuvant therapy

Yes 117 82
No 26 18
Presence of postoperative complications

Yes 54 38
No 89 62
Postoperative complications

Delayed gastric emptying 12 22
Pancreatic fistula 9 17
Wound infection 9 17
Pneumonia 6 11
Abdominal abscess 6 11

2Participants could make more than one selection.
CA—cancer antigen; CEA—carcinoembryonic antigen

(n = 115) pancreatic ductal adenocarcinoma in all
patients. Following surgery, 82% of patients (n = 117)
received adjuvant chemotherapy or combined ther-

apy (see Table 3).

Symptoms

Prevalence rates of all 17 symptoms were relatively
high across all time points, with the exception of
jaundice, which fell dramatically after surgery (see
Table 4). Six symptoms were commonly reported
at all study time points: fatigue, trouble sleeping,
poor appetite, trouble digesting food, weight loss,
and abdominal pain/cramping. Fatigue was the most
consistently found symptom, with occurrence rates
ranging from 92% (n = 131) at T1 to 90% (n = 83) at
T3. The mean symptom severity scores were relatively
mild to moderate, with all severity scores being below
2.15 (2 indicates “somewhat”) on a 0-4 scale (see
Table 5). The five most severe symptoms reported at
all study time points were fatigue, trouble sleeping,
poor appetite, trouble digesting food, and weight loss.
The most severe symptom was fatigue, which ranged
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from a mean score of 1.92 (SD = 1.13) at T1 to a mean
score of 2.14 (SD = 1.17) at T2. The mean number of
concurrent symptoms was 9.62 (SD = 3.35) at T1, 8.75
(SD =3.68) at T2, 8.66 (SD = 3.45) at T3, and 8.98 (SD =
3.55) at T4.

Preoperative Symptom Clusters

Seventeen symptoms were included in the EFA and
CFA models preoperatively (see Table 6). A five-
factor solution was a good fit with the EFA ()% = 62.7;
p = 0.42) and CFA models. Trouble sleeping and diar-
rhea did not cluster (load of 0.4 or greater) at T1.

Pain-gastrointestinal symptom cluster: In the
EFA and CFA (p < 0.05) models, nausea, trouble
digesting food, poor appetite, back pain, constipation,
and abdominal pain/cramping loaded (clustered) on
factor 1 at T1.

Mood symptom cluster: Anxiety and depression
loaded on preoperative factor 2 in both the EFA and
CFA (p < 0.05) models.

Digestive problems symptom cluster: In the EFA
and CFA (p < 0.05) models, loss of bowel control and
trouble digesting food loaded on factor 3 at T1.

Fatigue-nutritional problems symptom cluster: In
the EFA model, weight loss, fatigue, itching, change in
taste, and dry mouth loaded on preoperative factor 4. In
the CFA model, weight loss, fatigue, change in taste, and
dry mouth significantly loaded on factor 4 (p < 0.05).
Given the variability in loading of itching between the
models, itching was determined to be unstable and was
not included in final factor 4 structure at T1.

Jaundice symptom cluster: Nausea and jaundice
loaded on preoperative factor 5 in the EFA model.
In the CFA model, nausea, jaundice, itching, fatigue,
change in taste, and dry mouth loaded with p < 0.05.
Only symptoms that loaded on both models were
retained; therefore, only jaundice and itching were
included in the final factor g structure at T1.

Postoperative Symptom Clusters at Three Months
Sixteen symptoms were included in the EFA and
CFA models at three, six, and nine months postop-
eratively (jaundice was excluded because it did not
meet the 10% prevalence criteria). At 3 months after
surgery, a four-factor solution was a good fit with
data in the EFA ()%= 74.2; p = 0.14) and CFA models.
Constipation did not cluster (load at 0.4 or greater) at
T2 (see Table 7).

Mood-pain-anorexia-fatigue symptom cluster: In
the EFA and CFA (p < 0.05) models, nausea, depres-
sion, anxiety, poor appetite, back pain, fatigue, and
abdominal pain/cramping loaded on factor 1 at T2.
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Insomnia-digestive problems symptom cluster:
Trouble sleeping, loss of bowel control, and trouble
digesting food loaded on factor 2 at T2 in the EFA and
CFA (p < 0.05) models.

Gastrointestinal sickness symptom cluster: In the
EFA model, nausea, diarrhea and itching loaded on
factor 3 at T2. These same symptoms loaded in the CFA
model; however, significance was not achieved (p = 0.1),
suggesting this clustering of symptoms is less reliable.

Nutritional problems symptom cluster: Weight
loss, itching, change in taste, and dry mouth loaded on
factor 4 at T2 in the EFA and CFA (p < 0.05) models.

Postoperative Symptom Clusters at Six Months

As shown in Table 8, 16 symptoms were included in
the EFA and CFA models at 6 months after surgery.
A four-factor solution was a good fit with data in the
EFA (%= 66.7; p = 0.32) and CFA models. Nausea did
not cluster at T3.

Mood-pain-insomnia-gastrointestinal symptom
cluster: Depression, anxiety, trouble sleeping, back
pain, and constipation loaded on factor 1 in the EFA
and CFA models at T3. Although depression, anx-
iety, trouble sleeping, and constipation all loaded
(p < 0.05), back pain failed to achieve significance in
the CFA model (p = 0.1). This suggests that the inclu-
sion of back pain as a component of SCs is less reliable.

Bowel-digestive problems symptom cluster: Loss
of bowel control, trouble digesting food, and diarrhea
loaded on factor 2 at T3 in the EFA and CFA (p < 0.05)
models.

Fatigue-anorexia-nutritional problems symptom
cluster: Fatigue, poor appetite, weight loss, change in
taste, and dry mouth loaded on factor 3 at T3 in the
EFA and CFA (p < 0.05) models.

Pain-itching symptom cluster: In the EFA and
CFA (p < 0.05) models, itching, abdominal pain/
cramping, and back pain loaded on factor 4 at T3.
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TABLE 4. Symptom Prevalence Over Time

T1(N=143) T2 (N = 109) T3 (N=92) T4 (N =89)
Symptom n % n % n % n %
Fatigue 131 92 99 91 83 90 86 91
Anxiety 119 84 62 57 54 59 44 50
Trouble sleeping 105 75 76 70 67 74 68 7
Poor appetite 103 73 70 64 62 68 53 60
Weight loss 101 72 61 57 55 61 53 60
Depression 97 68 66 61 55| 61 54 61
Trouble digesting food 88 62 72 66 65 72 67 76
Abdominal pain or cramping 87 61 69 64 52 57 57 65
Dry mouth 77 54 64 59 51 56 50 57
Back pain 76 54 43 39 30 33 38 43
Loss of bowel control 65 46 67 62 53 58 53 61
Change in taste 62 43 62 57 52 57 49 56
Itching 60 42 30 28 20 22 25 28
Diarrhea 58] 37 42 39 41 45 49 56
Jaundice (bother) 53 37 4 4 2 2 5 6
Nausea 52 37 85 32 28 30 27 30
Constipation (bother) 46 33 39 36 27 30 27 31

T1—preoperative; T2—3 months postoperative; T3—6 months postoperative; T4—9 months postoperative
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Postoperative Symptom Clusters at Nine Months
Sixteen symptoms were included in the EFA and CFA
models at nine months after surgery (see Table 9). A
four-factor solution was a good fit with data in the
EFA (%% = 69.9; p = 0.23) and CFA models. Only one
symptom (itching) loaded on factor 4 in this model;
therefore, it did not meet the definition of a SC. Poor
appetite failed to cluster at T4.

Mood-insomnia-pain-nausea symptom cluster:
In the EFA, depression, anxiety, nausea, trouble sleep-
ing, constipation, back pain, and abdominal pain/
cramping loaded on factor 1 at T4. In the CFA model,
only depression, anxiety, nausea, trouble sleeping,
back pain, and abdominal pain/cramping significantly
loaded (p < 0.05). Constipation failed to load in the
CFA model and was not included in final factor 1
structure.

Digestive-weight loss-bowel problems symptom
cluster: In the EFA and CFA (p < 0.05) models, loss of

TABLE 5. Symptom Severity Over Time

bowel control, trouble digesting food, diarrhea, con-
stipation, and weight loss loaded on factor 2 at T4.

Fatigue-pain-nutritional problems symptom clus-
ter: In the EFA and CFA (p < 0.05) models, fatigue,
change in taste, dry mouth, back pain, and constipa-
tion loaded on factor 3 at T4.

Core Symptom Clusters

Although the symptoms that clustered over time were
not identical, four consistent core SCs were identi-
fied. The affective core SC included the symptoms of
anxiety and depression, which consistently clustered
at each study time point. The gastrointestinal core SC
was present at all study time points and included the
symptoms of trouble digesting food and the loss of
bowel control. The gustatory core SC, which included
a change in taste and dry mouth, also consistently
clustered at all study time points. The symptoms of
nausea, back pain, and abdominal pain/cramping

T1 (N =143) T2 (N=109) T3 (N=92) T4 (N =89)

Symptom X SD X SD X SD X SD

Fatigue 1.92 1.13 2.14 1.17 2.02 1.16 2 1.05
Anxiety 1.73 1.21 0.94 1 0.85 0.89 0.74 0.9

Trouble sleeping 1.6 1.26 1.27 1.11 1.24 1.05 1.41 1.13
Poor appetite 1.54 1.3 1.25 1.26 1.19 1.08 1.01 1.23
Weight loss 1.51 1.29 1.10 1.28 1.09 1.12 1.16 1.25
Depression 1.27 1.1 1.02 1.02 0.98 0.94 1.03 1.02
Trouble digesting food 1.26 1.26 1.16 1.15 1.12 0.99 1.4 1.13
Abdominal pain or cramping 1.26 1.25 1.1 1.1 0.88 0.99 1.28 1.23
Itching 1.08 1.48 0.41 0.8 0.31 0.71 0.44 0.83
Dry mouth 1.05 1.22 1.18 1.28 0.86 0.96 1.05 1.12
Back pain 1.04 1.23 0.61 0.93 0.59 1.05 0.78 1.19
Loss of bowel control 0.94 1.27 1.23 1.27 1.07 1.17 1.17 1.23
Change in taste 0.87 1.2 1.1 1.22 1.02 1.12 1.09 1.18
Jaundice (bother) 0.86 1.33 0.06 0.3 0.05 0.43 0.07 0.3

Nausea 0.67 1.04 0.49 0.82 0.52 0.92 0.47 0.84
Constipation (bother) 0.64 1.09 0.63 1.01 0.48 0.87 0.51 0.95
Diarrhea 0.63 1.01 0.74 1.16 0.80 1.1 1.08 1.23

T1—preoperative; T2—3 months postoperative; T3—6 months postoperative; T4—9 months postoperative

Note. Scores range from O (not at all) to 4 (very much).
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demonstrated a relatively consistent relationship by
clustering together at T1, T2, and T4, and were termed
the discomfort core SC.

Discussion

Symptoms

The prevalence of the 17 symptoms experienced by
patients with PC prior to and after surgical resec-
tion was relatively high, except for jaundice, which
fell below 10% occurrence after surgery. Fatigue had
the highest prevalence, which is consistent with the
often-reported finding of it being the most common
and distressing symptom for patients with advanced
cancers (Butt et al., 2008) and specifically in a cohort
of patients with PPC (Yeo et al., 2012). The most
prevalent symptoms in this sample varied somewhat
over time, but fatigue, trouble sleeping, poor appetite,

trouble digesting food, and weight loss were consis-
tently the most prevalent and severe symptoms at all
four time points. Overall, the mean symptom sever-
ity was mild to moderate, with all severity scores
below 2.15 on a 0-4 scale. These findings suggest that
patients with PC undergoing surgical resection expe-
rience a wide variety of symptoms concerns, although
the most prevalent symptoms tend to be similar
throughout the perioperative period.

Patients with PC reported a median of 10 con-
current symptoms preoperatively and 9 concurrent
symptoms postoperatively at T2, T3, and T4. Eighty-
two percent of patients (n = 117) received postresection
adjuvant therapy. Although recovery from surgery
typically occurs within six months, the side effects of
neoadjuvant and adjuvant treatment may account for
the persistent concurrent symptoms. Similarly, Chang,

TABLE 6. EFA (N = 143) and CFA (N = 55) Preoperative Factor Structures

Symptom

Nausea

Depression - -

Anxiety

Factor 1

Factor 2

Factor 3 Factor 4

Factor 5

EFA CFA EFA

0.82 0.85* -
1.21

0.51

Trouble sleeping - - -

Weight loss - - -

Loss of bowel control - - -

Trouble digesting food

Diarrhea

Poor appetite

Back pain

Constipation (bother)

Fatigue

Itching

0.57 1.75* -

0.49 0.85* -
0.5 0.59* -

0.42 0.54* -

Change in taste - - -

Dry mouth

Abdominal pain or cramping

0.52 0.97* -

Jaundice (bother) - - -

*p<0.05

CFA—confirmatory factor analysis; EFA—exploratory factor analysis
Note. Factor loading > 0.4, chi-square test of model fit = X%; = 62.7, p = 0.42
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CFA

EFA CFA EFA CFA EFA

- - - - 0.7

2.55* - - - - -
0.81* - - - - -

0.92 1.42* - - -

0.74 2.68* - - -

0.64 1.27* -
0.56 - -
0.68 0.59* -
0.73 0.81* -

0.67

ONF.ONS.ORG

CFA
0.43*

0.61*
1.05*
0.67*
0.68*

0.77*



Downloaded on 04-24-2024. Single-user license only. Copyright 2024 by the Oncology Nursing Society. For permission to post online, reprint, adapt, or reuse, please email pubpermissions@ons.org. ONS reserves all rights.

Hwang, Feuerman, and Kasimis (2000) surveyed 240
patients with cancer undergoing active treatment and
found that they experienced a median of eight concur-
rent symptoms.

Symptom Clusters
The findings from the current study provide the first
data-driven evidence of 16 distinct SCs in surgically
resected patients with PC within nine months of sur-
gery. Although the SCs identified over time were not
identical, four core SCs persisted over time: the affec-
tive, gastrointestinal, gustatory, and discomfort SCs.
Affective core symptom cluster: Anxiety and
depression clustered at each study time point. A
distinct anxiety and depression SC has not been pre-
viously identified in this population, although anxiety
and depression have been long reported by patients
with PC. Green and Austin (1993) examined 20 stud-
ies (n = 21) and found that 48% (n = 10) of patients

with PC experienced anxiety and 71% (n = 15) experi-
enced symptoms of depression. Although anxiety
and depression are common affective reactions to
cancer throughout the disease trajectory, patients
with PC have been found to experience some of the
highest levels of anxiety and depression when com-
pared to patients with other cancer types (Carlson et
al., 2004; Noquez, 2008; Zabora, BrintzenhofeSzoc,
Curbow, Hooker, & Piantadosi, 2001). Therefore, it
was expected that these symptoms would cluster in
surgically resected patients with PC. The reason that
high levels of anxiety and depression occur in patients
with PC remains largely unknown, but some evidence
suggests that pathologic changes associated with the
tumor itself may account for high rates of some affec-
tive reactions, such as depression, in this population
(Musselman et al., 2001).

The high rates of anxiety and depression found in
previous studies (Carlson et al., 2004; Noquez, 2008;

TABLE 7. EFA (N = 109) and CFA (N = 55) Three-Month Factor Structures

Factor 1 Factor 2 Factor 3 Factor 4

Symptom EFA CFA EFA CFA EFA CFA EFA CFA
Nausea 0.61 0.88* - - 0.4 0.5 - -
Depression 0.79 0.87* - - - - - -
Anxiety 0.9 0.95%* - - - - - -
Trouble sleeping - - 0.47 0.57* - - - -
Weight loss - - - - - - 0.47 0.56*
Loss of bowel control - - 0.83 1.69* - - - -
Trouble digesting food - - 0.83 2.39* - - - -
Diarrhea - - - - 0.68 1.51 - -
Poor appetite 0.41 0.85* - - - - - -
Back pain 0.74 0.89* - - - - - -
Constipation (bother) - - - - - - - _
Fatigue 0.58 0.9* - - - - - -
Itching - - - - -0.48 -0.42 0.62 0.53*
Change in taste - - - - - - 0.55 1.28*
Dry mouth - - - - - - 0.56 0.99*

Abdominal pain or cramping 0.43
*p<0.05

0.71* - - - -

CFA—confirmatory factor analysis; EFA—exploratory factor analysis
Note. Factor loading > 0.4, chi-square test of model fit = X%, = 74.2,p=0.14
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Zabora et al., 2001) are consistent with the current
findings that 84% (n = 119) of patients reported anx-
iety and 68% (n = 97) reported depression at T1. SCs
of anxiety and depression have also been reported
in patients with breast (Bender, Ergjn, Rosenzweig,
Cohen, & Sereika, 2005), brain (Gleason et al., 2007),
and advanced cancers (Cheung, Le, Gagliese, &
Zimmerman, 2011; Chow et al., 2008). In the PC lit-
erature, anxiety and depression were found to cluster
with several other symptoms. Noquez (2008) found
anxiety and depression to be clustered with pain,
somatization, and fatigue in a large sample of patients
with mixed cancer types, including PC. Fatigue, bodily
pain, anxiety, depression, and weakness clustered in a
study of postoperative patients with PPC (Yeo et al.,
2012).

Gastrointestinal core symptom cluster: Trouble
digesting food and the loss of bowel control clustered
at all study time points. The symptoms of trouble

digesting food and loss of bowel control have not been
previously reported to cluster in the SC literature.
Digestive problems, including the inability to digest
food accompanied by diarrhea (steatorrhea) that may
be associated with incontinence is likely related to
pancreatic enzyme insufficiency (Coleman, 2010), a
common physiologic occurrence in patients with PC
before and after potential curative surgical resection.

Preoperatively, pancreatic enzyme insufficiency
occurs when the pancreas fails to produce enough
digestive enzymes as a result of malignant changes or
an obstruction of the biliary or pancreatic ducts that
prevent digestive enzymes from reaching the duode-
num to allow for proper digestion of carbohydrates,
proteins, and fats (Coleman, 2010; Hodgins, 2011).
Trouble digesting food and the loss of bowel control
are also concerns after resection, which may be related
to (a) removal of a portion of the pancreas, (b) resec-
tion of a portion of the stomach, or (c) resection of part

TABLE 8. EFA (N = 92) and CFA (N = 55) Six-Month Factor Structures

Factor 1

Factor 2 Factor 3 Factor 4

Symptom EFA CFA EFA CFA EFA CFA EFA CFA

Nausea - - -
Depression 0.82 2 -
Anxiety 0.71 0.99* -
Trouble sleeping 0.54 0.75* -

Weight loss - - -

- 0.49 0.6* - -

Loss of bowel control - - 0.98 2.66* - - - -

Trouble digesting food - - 0.69 1.04* - - - -

Diarrhea - - 0.58 0.83* - - - -

Poor appetite - - -
Back pain 0.54 0.48 -
Constipation (bother) 0.5 0.57* -
Fatigue = = -
Itching - - -
Change in taste - - -
Dry mouth - - -

Abdominal pain or cramping - - -

*p<0.05

- 0.58 0.94* - -

- 0.69 1.3* - -

= = = 0.54 1.35*

CFA—confirmatory factor analysis; EFA—exploratory factor analysis
Note. Factor loading > 0.4, chi-square test of model fit = X%, = 66.7, p = 0.32
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of the duodenum, which may reduce mucosal surface
area in the duodenum that is needed for absorptive
processes (Mackay, Hayes, & Yeo, 2006; Sohn & Yeo,
2002). In addition, these gastrointestinal symptoms
may also be caused by neoadjuvant chemotherapy or
postoperative adjuvant therapy (Coleman, 2010).
Gustatory core symptom cluster: Changes in
taste and dry mouth consistently clustered at all four
time points. Although this SC has not been previ-
ously identified in patients with PC, the relationship
among these symptoms has been established in the
literature. Neoadjuvant and adjuvant chemotherapy
and/or radiation therapy have been associated with a
wide range of gastrointestinal symptoms in patients
with PC, including nausea, vomiting, changes in
taste or smell, loss of appetite, and bowel changes
(Coleman, 2010), which may account for the cluster-
ing of dry mouth and changes in taste in this study.
Dry mouth is one of the most common side effects of

many pain medications prescribed during the periop-
erative period. An association between the symptoms
of changes in taste and dry mouth has also been
identified as a part of a larger SC and was found in
patients with breast (Roiland & Heidrich, 2011), head
and neck (Xiao et al., 2012), esophageal (Wikman
et al., 2014), and advanced cancers (Aktas, Walsh, &
Rybicki, 2012).

Discomfort core symptom cluster: Nausea, back
pain, and abdominal pain/cramping demonstrated a
relatively consistent relationship by clustering at T1,
T2, and T4. Although this clustering of symptoms was
not previously reported in PC populations, a rela-
tionship between pain and poor appetite has been
reported as part of a larger SC in patients with lung
cancer (Brown, Cooley, Chernecky, & Sarna, 2011),
patients undergoing adjuvant therapy (Skerman,
Yates, & Battistutta, 2012), and patients undergo-
ing stem cell transplantation (Jarden, Nelausen,

TABLE 9. EFA (N = 89) and CFA (N = 55) Nine-Month Factor Structures

Factor 1 Factor 2 Factor 3 Factor 4

Symptom EFA CFA EFA
Nausea 0.5 0.82* -
Depression 0.7 1.01* -
Anxiety 0.83 1.37* -
Trouble sleeping 0.62 0.8* -
Weight loss - - 0.4
Loss of bowel control - - 0.92
Trouble digesting food - - 0.78
Diarrhea - - 0.53
Poor appetite - - -
Back pain 0.57 0.62* -
Constipation (bother) 0.4 - -0.4
Fatigue - - -
Itching - - -
Change in taste - - -
Dry mouth - - -
Abdominal pain or cramping 0.52 0.76* -
*p<0.05

CFA EFA CFA EFA CFA

0.45* - - - -
2.21* - - - -
1.52* - - - -
0.7+ - - - -

- 0.4 0.81* - -
-0.51* 0.43 0.8* - -
- 0.68 1.11* - -

= 0.7 0.83* = =
- 0.56 0.91* - -

CFA—confirmatory factor analysis; EFA—exploratory factor analysis
Note. Factor loading > 0.4, chi-square test of model fit = X%;=69.9, p=0.23
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Hovgaard, Boesen, & Adamsen, 2009). Pain associ-
ated with PC is often described by patients as a dull,
intermittent, and diffuse pain located in the abdomen
or back (Hodgins, 2011). In the current investigation,
57% (n = 52) of patients reported abdominal pain/
cramping and 33% (n = 30) of patients reported back
pain throughout the perioperative period. Nausea is
a common PC symptom that is associated with alter-
ations in gastrointestinal functioning from the tumor
itself, surgical resection, and neoadjuvant/adjuvant
therapy (Coleman, 2010; Hodgins, 2011; Mackay et al.,
2006; Sohn & Yeo, 2002). Therefore, it was not sur-
prising that abdominal and/or back pain would cluster
with nausea in patients with PC undergoing surgical
resection.

Limitations

Several limitations exist for this study. Convenience
sampling of patients from a single, high-volume PC
center and inclusion of a small homogenous sample
with limited racial and ethnic diversity limit the gen-
eralizability of the authors’ findings. In addition, the
current sample included a cohort of patients with
stage II PC, the majority of whom underwent surgical
resection via a pylorus-preserving pancreaticodu-
odenectomy. A systematic review suggested that
patients undergoing a potentially curative resection via
a classic pancreaticoduodenectomy may experience
significantly higher rates of delayed gastric emptying
postoperatively when compared to patients undergo-
ing a pylorus-preserving pancreaticoduodenectomy
(Hiittner et al., 2016), which may have affected how
associated symptoms, such as nausea and vomiting,
clustered in this study. Similarly, although depression
and anxiety are common occurrences in patients with
PC (Carlson et al., 2004; Noquez, 2008; Zabora et al.,
2001) and have been found to be present months (as
many as 42 months) prior to the time of diagnosis
(Fras, Litin, & Pearson, 1967), 22% of patients with PC
in this study (n = 31) reported a history of a mental
health disorder, the vast majority of whom reported
a mood disorder, including 61% depression (n = 19)
and 45% anxiety (n = 14) which, to reiterate, may have
affected the clustering of symptoms.

The use of the FACT-Hep instrument and failure
to capture specific data related to neoadjuvant and
adjuvant treatments are also limitations of this study.
Although the FACT-Hep tool is a valid and reliable
symptom and QOL measure, it was not designed to
conduct a multidimensional symptom assessment.
The FACT-Hep tool measured most symptoms in
terms of severity; however, two symptoms were
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measured in terms of bother (jaundice and consti-
pation). This may have affected the symptoms that
clustered in this analysis. Neoadjuvant and adjuvant
treatment data were self-reported by patients, and
details regarding specific chemotherapy agents, radi-
ation therapy treatment, and the timing of adjuvant
therapy were only sporadically reported, which pre-
cluded more detailed data analysis in this study.

Implications for Nursing

The TOUS (Lenz et al., 1997) served as a helpful
framework to guide this study. The first step toward
effective symptom management is to gain a thorough
understanding of the symptoms or SCs (Dodd et al.,
2001). Findings from this study provide valuable
insight into the presence and severity of symptoms
and SCs experienced by surgically resected patients
with PC preoperatively and as many as nine months
postoperatively, which has not been previously
reported. In addition, the TOUS would be a help-
ful framework to guide future interprofessional SC
research in patients with PC. More specifically, the
TOUS provides an ideal method to conceptualize
(i.e., variable selection and identification of rela-
tionships to examine) and conduct research focused
on gaining a better understanding of the factors
that influence the presence or severity of SCs and
consequences that SCs may have on important per-
formance outcomes, such as functional status, QOL,
and survival.

Implications for Nursing Practice

Results of this study may be used in oncology nurs-
ing practice to increase understanding of symptoms
and SCs experienced by patients with PC undergoing
surgical resection, which may inform assessments
and monitoring, counseling and education, and the
anticipatory guidance provided to patients and their
families about what symptoms to expect after PC sur-
gery. The findings may be used to target assessments
to address SCs, rather than individual symptoms,
which is consistent with the experience of postopera-
tive patients with PC. The variability in the symptoms
that clustered over time in the current study also
underscores the need to complete regular assess-
ments to capture changes in SCs.

Knowledge of the differences in distinct SC pat-
terns may be used to not only enhance the accuracy
of SC assessments and monitoring to allow for the
earlier identification of existing SCs, but also to pre-
dict what symptoms are likely to cluster in patients
with PC undergoing surgical resection throughout
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the perioperative period. More accurate and regular
SC assessments and monitoring may allow oncology
nurses to implement earlier counseling, education,
and symptom management strategies as indicated
throughout the cancer trajectory (Nho et al., 2017)
to mitigate the presence or severity of SCs or prevent
the occurrence of SCs in their entirety. As such, SC
findings from this study have the potential to have
a positive impact on important patient- and family-
reported outcomes.

Current oncology practice may also use several
specific core SC findings to enhance the nursing and
collaborative care provided to patients with PC during
the perioperative period. For example, the affective
core SC was present throughout the perioperative
period, suggesting that oncology nursing profes-
sionals must be vigilant in assessing patients for the
presence of anxiety and depression. It is well docu-
mented in the literature that high levels of anxiety
and depression have been associated with negative
impact on patients’ adherence to cancer treatment
and clinical outcomes, such as QOL and even survival
(Arrieta et al., 2013; Frick, Tyroller, & Panzer, 2007;
Vodermaier, Lucas, Linden, & Olson, 2017). Given
the detrimental impact that anxiety and depression
may have on clinical outcomes, oncology nurses
must advocate for patients with PC to ensure they
are receiving appropriate evidence-based symptom
management strategies and referrals to mental health
professionals, as indicated.

Similarly, the gastrointestinal core SC, con-
sisting of trouble digesting food and loss of bowel
control, is likely associated with preoperative or
postoperative pancreatic enzyme insufficiency, and is
currently managed in clinical practice by the use of
oral pancreatic enzyme replacement with meals and
snacks (Coleman, 2010). For optimal management,
oral pancreatic enzyme supplements are titrated
until stools achieve a desirable consistency, which
requires patient and family education and counseling.
Oncology nursing professionals are in a prime role to
teach patients and families about the proper use of
pancreatic enzyme supplements, coordinate with the
oncology team to ensure proper enzyme replacement
titration, and advocate for referrals to a registered
dietitian when more intensive nutritional manage-
ment is required.

Implications for Nursing Research

Larger, multicenter studies with greater racial and
ethnic diversity are warranted to confirm the pres-
ence of the SCs identified in this study in patients
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m Sixteen distinct symptom clusters (SCs) and four core SCs were
identified within nine months of pancreatic cancer resection.

m Findings may be used to provide anticipatory patient and family
guidance and inform clinical assessments of symptoms and SCs
in this population.

m Additional research should focus on confirming the presence of
the four core SCs that persisted throughout the current study:
affective, gastrointestinal, gustatory, and discomfort.

with stage II PC and to generalize findings to patients
with other stages of PC. Given the large number of
SCs identified in this study, researchers should focus
their future attention on confirming the presence of
the four core SCs that persisted over time: affective,
gastrointestinal, gustatory, and discomfort. Future
research should be conducted using a systematic,
regular interval approach to SC assessments using a
well-validated and reliable comprehensive symptom
assessment tool to ensure the capture of cancer and
treatment-related symptoms in a consistent manner,
with attention to important symptom qualities
(i.e., timing, severity, interference, and distress). In
addition, several symptoms loaded on two different
factors (clustered with two symptom groupings) over
time in the EFA and CFA models. Although these
findings may be a product of the relatively small
sample size, such findings may also suggest that there
is a shared underlying causative mechanism that war-
rants additional study.

Conclusion

This study is the first to explore symptoms and
identify SCs over time in patients with stage II PC
undergoing surgical resection. Sixteen SCs were
identified within the first nine months of surgery
alone or along with adjuvant therapy. Although
the symptoms that clustered were not identical at
all times, four persistent core SCs were identified.
Findings from this study may be used to provide
anticipatory guidance and inform clinical assess-
ments of symptoms and SCs in this population.
Additional research is warranted to (a) confirm the
presence of the identified SCs in large, multicenter
studies with adequate racial and ethnic diversity;
(b) generalize the identified SCs to patients with
all stages of PC undergoing surgery; and (c) identify
underlying biologic mechanisms that contribute to
the development of SCs in this population.
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