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OBJECTIVES: To explore the associations among
clinical characteristics, fatigue, diabetes mellitus
(DM) self-care activities, and quality of life (QOL) in
individuals with resectable pancreatic cancer and DM.

SAMPLE & SETTING: 57 individuals with resectable
pancreatic cancer and DM from an outpatient
pancreatic surgical department in Taiwan were
included in the final analysis.

METHODS & VARIABLES: A cross-sectional,
correlational design was used. QOL, fatigue, and

DM self-care were measured by the European
Organisation for Research and Treatment of Cancer QOL
Questionnaire-Core 30, the Fatigue Symptom Inventory,
and the Summary of Diabetes Self-Care Activities.

RESULTS: Participants who had a shorter duration of
DM and higher levels of fatigue (including intensity,
duration, and interference) reported lower QOL scores.
Participants who performed more DM self-care
activities and physical activity per week had higher
QOL scores. Fatigue, DM self-care activities, and DM
duration were significant factors related to QOL.

IMPLICATIONS FOR NURSING: Shorter DM duration,
increased fatigue, and fewer DM self-care activities
were determinants of worse QOL in individuals with
resectable pancreatic cancer and DM.
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ancer and diabetes mellitus (DM) are

common and serious chronic diseases

that affect health-related outcomes

worldwide (World Health Organi-

zation, 2020, 2021). As compared to
other common cancers (e.g., lung, breast, colorectal),
individuals with pancreatic cancer have a significantly
higher prevalence of DM (68%) (Aggarwal et al., 2013).
One of the treatment options for pancreatic cancer is
pancreaticoduodenectomy (PD) (Puckett & Garfield,
2020). In patients who have undergone PD for pancre-
atic or ampullary cancer, about 12%-54% experience
DM (Beger et al., 2018; Eom et al., 2013). In patients
post-total pancreatectomy for cancer, 100% experi-
ence DM (Juel et al., 2021; Maeda & Hanazaki, 2011).
The high prevalence of DM among individuals with
pancreatic cancer can result in worse patient-reported
outcomes and increase the burden on the healthcare
system. In addition, with advancements in pancreat-
ic surgery techniques and postoperative health care,
individuals with resectable pancreatic malignancies
have an increased chance of living longer (Zhang et al.,
2016). Understanding the links among patients’ per-
ceived quality of life (QOL), the concurrent burden of
pancreatic cancer (e.g., symptoms), and DM (e.g., daily
self-care) is essential.

QOL is an individual’s perceived physical, psy-
chological, and social well-being (Yao, 2002). Studies
have shown that individuals with pancreatic cancer
have worse QOL as compared to healthy adults and
individuals with other types of cancer (Bauer et al.,
2018; Wong et al., 2020). Although individuals with
pancreatic or periampullary cancer postresection
have reported comparable QOL to those who have
had surgery for benign pancreatic tumors (Fong et
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al., 2017), studies have shown that symptoms that are
likely to affect QOL exist long after surgery (Cloyd et
al., 2017; Fong et al., 2017). Similar to individuals with
resected pancreatic cancer, individuals with DM also
have reported worse QOL than healthy adults (Li et
al., 2019; Nielsen et al., 2016) and have indicated that
clusters of symptoms deteriorate their QOL (Li et al.,
2019). Kuo et al. (2019) reported that individuals who
had a dual diagnosis of DM and resected pancreatic
cancer reported worse QOL as compared to the gen-
eral cancer population; however, that study did not
explore the dual effects of cancer and glycemic con-
trol on QOL in individuals with pancreatic cancer and
DM.

DM self-care includes a range of activities, such as
self-monitoring of blood glucose, taking medications,
having a healthy diet, and performing regular physical
activity to control the levels of blood glucose (Toobert
et al., 2000). According to Hershey et al. (2012), indi-
viduals with solid tumors and DM who underwent
eight weeks of chemotherapy have difficulties in
performing DM self-care activities. Persistent and
adequate daily self-management of DM to stabilize
serum glucose metabolism is essential for individu-
als with cancer and DM. Adequate DM self-care not
only can delay the onset of DM-related complications
(American Diabetes Association, 2020), but also can
likely play a crucial role in preventing tumor cell resis-
tance to therapy (Duan et al., 2014). In addition, poor
glycemic control (i.e., hyperglycemia) may promote
an acidic microenvironment, which may be favor-
able for cancer cell growth and is likely to increase
resistance to cancer cell apoptosis (Duan et al., 2014;
Hammer et al.,, 2019). Understanding the effect of
DM self-care activities in individuals with pancreatic
cancer and DM is essential to improve treatment out-
comes and QOL.

As compared to individuals with cancer but
without DM, individuals with both cancer and DM
reported having more symptoms, including fatigue
(Vissers et al.,, 2016). Fatigue is a persistent symp-
tom that disrupts physical and emotional aspects of
well-being (Scott et al., 2011). In individuals who have
had pancreatic resection for malignancy, about 82%
reported symptoms of fatigue (Cloyd et al., 2017). In
people undergoing adjuvant chemotherapy treatment
after pancreatic or periampullary cancer surgery,
fatigue is ranked the most frequently reported symp-
tom (Gustavell et al., 2020). Similarly, fatigue is highly
prevalent (40%-60%) in individuals with DM and is
associated with lower QOL (Finsterer & Mahjoub,
2014; Fritschi & Quinn, 2010; Goedendorp et al.,
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2014) and worse glycemic control outcomes (Garcia
et al., 2015; Park et al., 2015). Because individuals with
pancreatic cancer and DM have reported fatigue to be
disrupting their QOL, it is important to further inves-
tigate the relationship between fatigue and QOL in
this population.

In previous studies involving individuals with a
dual diagnosis of cancer and DM, the focus remains
on comparing QOL between individuals with cancer
and DM to those with cancer but not DM; in addi-
tion, the most studied cancer types include only
prostate, colorectal, and breast cancers (Vissers et
al., 2016). Studies in people post-pancreatic cancer
surgery (Cloyd et al., 2017; Fong et al., 2017) have not
explored the effects of DM and glycemic control on
QOL. Similarly, studies in individuals with DM (Li et
al., 2019; Nielsen et al., 2016) have not assessed the
effects of pancreatic cancer, its related treatments,
and symptom burden on QOL. Because pancreatic
cancer, DM, and their subsequent treatments can
have a negative effect on the experience of fatigue,
DM self-care activities, and QOL (Bauer et al., 2018;
Scollan-Koliopoulos et al., 2013), it is critical to fur-
ther explore the determinants of QOL in individuals
with a dual diagnosis of pancreatic cancer and DM
so that nurses can provide effective interventions to
improve QOL. The purposes of this study were to
explore (a) the correlation among demographic and
clinical characteristics, fatigue, DM self-care activi-
ties, and QOL, and (b) the determinants of QOL in
individuals with a dual diagnosis of resectable pancre-
atic cancer and DM.

The authors have built a framework to guide this
study according to the following study results in the
population of individuals with pancreatic cancer and
DM. In individuals with pancreatic cancer, older age
(Belyaev et al., 2013), lower functional performance
status (Velanovich & Wollner, 2011), shorter post-
operative time (Heerkens et al., 2016), and higher
levels of fatigue (Lewis et al., 2018) are associated
with lower QOL. In individuals with DM, older age,
female sex, a higher number of comorbidities, more
education (Adriaanse et al., 2016; Wan et al., 2016), a
higher body mass index (BMI), longer duration of DM
(Jing et al., 2018), higher fatigue (Fritschi & Quinn,
2010), fewer DM self-care activities (Adriaanse et
al., 2016), and higher glycated hemoglobin (HbAic)
levels (Shim et al., 2012) are associated with lower
QOL. The current study framework includes demo-
graphic and clinical factors (i.e., age, sex, education,
comorbidities, BMI, postoperative time, DM dura-
tion, performance status, and HbAic), fatigue, and
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DM self-care activities as possible factors related to
QOL in individuals with a dual diagnosis of resectable
pancreatic cancer and DM.

Methods

Design and Sample

This was a cross-sectional, correlational study using
purposive sampling at an outpatient pancreatic sur-
gical department in a medical center in the National
Taiwan University Hospital in Taipei. The medical
center had about 1,800 medical-surgical beds and
about 100 outpatient visits to the pancreatic surgical
department per session, which is typically about four
hours. Individuals with resectable pancreatic cancer
who visited the outpatient surgical department and
who also had DM were referred to the DM outpatient
department. This was part of a study that compared
fatigue and QOL among adults who had under-
gone total or partial pancreatic surgery for benign
or malignant pancreatic tumors (Kuo et al., 2019).
The current study was approved by the institutional
review board at the study site (identification number:
201611038RIN) and was registered at ClinicalTrials
.gov (identification number: NCT02985502). People
who (a) had undergone pancreatic surgery, (b) were
diagnosed with DM, (c) were aged 20 years or older,
(d) could communicate in Chinese or Taiwanese, and
(e) agreed to participate in the study and had signed
the informed consent were recruited in the study.

Before conducting the data analysis, a power
analysis with G*Power, version 3.1, was performed
to estimate the required sample size for a regression
analysis. With R* of 0.3 (estimated from previous
studies on QOL in the cancer and DM population)
(Adriaanse et al., 2016; Beijer et al., 2008), power of
80%, and alpha of 0.05, and entering eight potential
factors (i.e., fatigue intensity, fatigue interference,
fatigue duration, diet, physical activity, medication,
self-monitoring of blood glucose, and foot care) in
the model, a total sample of 44 was required to reach
adequate power.

The data were collected by a master’s-prepared
research assistant who had three years of experience
as an RN in an endocrinology ward, and one year of
research assistant and interview skills training in the
oncology ward and pancreatic surgical outpatient
department. All patients with appointments at the
outpatient pancreatic surgical department who met
the inclusion criteria were approached and invited
to participate. The participants completed the ques-
tionnaires by responses to the interviewer during
face-to-face interviews that took about 15-20 minutes
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to complete in a vacant room at the outpatient pan-
creatic surgical department. The collected data were
de-identified by assigning unique codes for each par-
ticipant. The data were stored in a computer locked
with a set of secure account numbers and passwords,
and documents were stored and locked in a compart-
ment for which only the principal investigator had the
keys.

Study recruitment took place from November
2016 to May 2018. Of the 80 people meeting the cri-
teria who were approached, 5 people refused to enter
the study (refusal rate = 6.3%), leaving a total of 75
eligible participants. For the purpose of this study,
people who had a benign pathology report for pan-
creatic tumors (n = 18) were excluded. Individuals
with exocrine and endocrine pancreatic cancers
who underwent surgery were included in this study.
Individuals with confirmed intraductal papillary
mucinous carcinoma were also included because they
had a malignant pathology report and underwent
similar surgical treatments as individuals with other
types of pancreatic cancer. In addition, people who
were diagnosed with ampullary cancer were included
in the final data analysis because the surgical treat-
ment and prognosis for ampullary cancer is similar to
that of pancreatic cancer (American Cancer Society,
2019). The authors conducted a separate analysis
excluding individuals with ampullary cancer (n = 9),
which produced the same results. As a result, a total of
57 participants were entered into the final data analy-
sis in this study.

Measures

For data collection, the authors used a structured
questionnaire in Chinese that included the following
items:

m Demographic and clinical characteristics form

m Fatigue Symptom Inventory (FSI)

m  Summary of Diabetes Self-Care Activities (SDSCA)
m European Organisation for Research and

Treatment of Cancer QOL Questionnaire-Core 30

(EORTC QLQ-C30)

Demographic and clinical characteristics: The
authors documented the following demographic
information that was provided by the participants
during the interview: age, sex, employment status, and
years of education. The following clinical variables
were collected from medical charts with the partici-
pants’ permission: postoperative time (months), BMI,
number of comorbidities, DM duration (months),
HbA1c level, Karnofsky Performance Status (KPS)
score (Karnofsky et al., 1948), diagnosis, cancer stage,
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surgery type, smoking status, current chemotherapy
treatment, and current DM treatment.

Fatigue Symptom Inventory: Fatigue character-
istics were measured by the FSI. This 14-item scale
includes four domains: fatigue intensity, fatigue
interference, fatigue duration, and fatigue pat-
tern (Hann et al., 2000). The items in the fatigue
intensity, fatigue interference, and fatigue duration
domains were measured by an 11-point Likert-type
scale from o (no fatigue at all) to 10 (extreme
fatigue). The range for the item “number of days
fatigued last week” was from o to 7 days. Higher
scores indicated higher levels of fatigue. The Chinese
version of the FSI demonstrated good convergent
and divergent validity in individuals with cancer
because it was positively correlated with the Cancer
Fatigue Scale (r = 0.62) and was negatively and
weakly correlated with the Herth Hope Index (r =
-0.18). The scale was also tested in individuals with
cancer in Taiwan with high reliability (Cronbach’s
alpha = 0.88-0.9) (Shun et al., 2006). In the current
study, the Cronbach’s alpha was 0.92.

Summary of Diabetes Self-Care Activities: DM
self-care activities were measured by the SDSCA.
This scale evaluates five domains of DM self-care
activities for the past seven days. The five domains
consist of diet (2 items), physical activity (2 items),
medication (1 item), self-monitoring of blood glu-
cose (1 item), and foot care (3 items). Higher scores
indicate more DM self-care activities for the past
week. The SDSCA has demonstrated good construct
validity across seven studies (Toobert et al., 2000).
The Chinese version of the SDSCA has demonstrated
acceptable internal consistency in Taiwanese indi-
viduals with DM (Cronbach’s alpha = 0.71) (Chang
& Fu, 2004). The Cronbach’s alpha was 0.7 in this
study.

EORTC QLQ-C30: QOL was evaluated by the
EORTC QLQ-C30 questionnaire, which contained
a global health status/QOL scale (2 items), a symp-
tom scale (13 items), and five functional scales
(physical functioning [5 items], role functioning [2
items], emotional functioning [4 items], cognitive
functioning [2 items], and social functioning [2
items]). For the global health status/QOL subscale,
items were measured on a seven-point Likert-type
scale from 1 (worst global health status/QOL) to
7 (best global health status/QOL). The symptom
scale and functional scales were measured on a
four-point Likert-type scale from 1 (not at all) to 4
(very much). All scores were transformed to a scale
of o to 100 (Fayers et al., 2001), with higher scores
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on the global health status/QOL scale and the func-
tional scales indicating a higher QOL. Higher scores
on the symptom subscales represented higher levels
of symptomatology. For the correlation and regres-
sion analysis in this study, the authors used the
scores from the global health status/QOL subscale
as the primary outcome variable. In individuals with
cancer, the EORTC QLQ-C30 had good reliability
and validity (Niezgoda & Pater, 1993). The Chinese
version of the EORTC QLQ-C30 also demonstrated
adequate reliability with a Cronbach’s alpha of 0.79
(Chie et al., 2002). The Chinese version of the ques-
tionnaire was reported to have a positive correlation
with the SF-36® health survey questionnaire (r =
0.7), indicating good convergent validity (Chie et al.,
2004). In this study, the Cronbach’s alpha was 0.82.

Data Analysis

The authors used IBM SPSS Statistics, version 24.0,
to manage and analyze the data. Data cleaning and
tests for assumptions of normality, linearity, and
homoscedasticity were performed to ensure that
required assumptions were met. Means and standard
deviations were presented for continuous variables;
counts and percentages were reported for categorical
variables. Pearson correlation coefficient and inde-
pendent t tests were used to examine the relationships
among demographics (e.g., age, sex), clinical charac-
teristics (e.g., DM duration, chemotherapy), fatigue
characteristics, DM self-care activities, and QOL. A
multiple regression analysis was performed to exam-
ine the factors related to QOL. The authors selected
the variables that were statistically significant in the
bivariate correlation analysis (i.e., DM duration, total
FSI score, fatigue intensity, fatigue duration, fatigue
interference, total SDSCA score, and physical activity)
as factors to enter into the multiple regression model.
To avoid multicollinearity, scores on the subscales
of the FSI and SDSCA (i.e., fatigue intensity, fatigue
duration, fatigue interference, and physical activity)
were not entered into the model. Therefore, the fac-
tors included in the final regression model were DM
duration, total SDSCA score, and total FSI score. Age
and sex were entered into the model as confounders
because they were associated with fatigue and QOL
(Didarloo & Alizadeh, 2016; Fritschi & Quinn, 2010;
Seo et al., 2015). No evidence of multicollinearity
was found between the possible factors (tolerance =
0.971-0.985, variance inflation factor = 1.05-1.3).
Because of the exploratory nature of this study and
the guidance of the study framework, the factors were
treated equally and were entered simultaneously
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(Polit & Beck, 2017; Warner, 2013). In a simultaneous
multiple regression, or standard multiple regression,
all variables are entered in a single step, and the effect
of each variable can be measured while controlling for
other variables (Tabachnick & Fidell, 2007; Warner,
2013). The significance level was set at 0.05.

Results

Participants’ Characteristics and Levels of QOL,
Fatigue, and DM Self-Care Activities

On average, the 57 participants were aged 66
years, were mostly female, had 10 years of educa-
tion, and were mostly unemployed. Most of the
participants were diagnosed with pancreatic ductal
adenocarcinoma, had stage II cancer, underwent pylo-
rus-preserving PD, were interviewed about 11 months
after pancreatic surgery, had had DM for about 48
months, and were undergoing insulin injection treat-
ments (see Table 1).

Participants’ scores on the EORTC QLQ-C30, FSI,
and SDSCA are shown in Table 2. The participants
reported a moderate overall QOL (X = 53.8, SD =
20.8). On average, the participants scored high on the
functional scales; the mean scores for physical, role,
emotional, cognitive, and social functioning were
83 (SD = 23.5), 78.9 (SD = 28.4), 81.3 (SD = 21.3), 75.7
(SD = 22.9), and 77.8 (SD = 28.2), respectively. For the
symptom subscales of the EORTC QLQ-C30, the par-
ticipants were most likely to report insomnia (X = 27.5,
SD = 35.1) and fatigue (X = 27.1, SD = 23.8). According
to the FSI, the mean of the total fatigue score was 24.5
(SD = 22.3). The participants were experiencing a mild
intensity of fatigue (X = 3.1, SD = 3), were having fatigue
about three days per week (X = 2.9, SD = 2.8), and had
alow level of fatigue interference (X = 1.5, SD = 2). For
the SDSCA, the mean scores of the total SDSCA score,
diet, physical activity, foot care, medication, and
self-monitoring of blood glucose were 31.3 (SD =13.2),
3 (SD =1.4), 4.1 (SD = 2.9), 2.2 (SD = 3.1), 6.7 (SD =
1), and 4.1 (SD = 3.3), respectively. The participants
were more likely to take medications and least likely
to engage in foot care.

Correlations Among Demographic and Clinical
Characteristics, Fatigue, DM Self-Care Activities,
and QOL

Table 3 shows the correlations among demographic
and clinical characteristics, fatigue, DM self-care
activities, and QOL. Longer DM duration was statisti-
cally significantly correlated with higher QOL (r = 0.3,
p = 0.026). Other demographic and clinical variables
were not statistically significantly correlated with
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QOL. A higher total FSI score (r = -0.5, p < 0.001),
fatigue intensity (r = -0.47, p < 0.001), fatigue dura-
tion (r = -0.42, p = 0.001), and fatigue interference
(r = —0.46, p < 0.001) were statistically significantly
correlated with lower QOL. A higher total SDSCA
score (r = 0.31, p = 0.021) and higher physical activity
(r = 0.3, p = 0.025) were statistically significantly cor-
related with better QOL. Diet, foot care, medication,
and blood glucose monitoring were not statistically
significantly associated with QOL.

Determinants of QOL

Variables significantly correlated with QOL (i.e., DM
duration, total FSI score, and total SDSCA score) and
possible confounders (i.e., age and sex) were entered
into the multiple regression model (see Table 4). The
results showed that DM duration (B = 0.28,t=2.51,p =
0.015), total FSIscore (B =-0.48,t=-4.3,p<0.001),and
total SDSCA score (B = 0.23, t = 2.08, p = 0.043) were
statistically significant factors related to QOL. The
variables in the model explained 39% (adjusted R* =
33%) of the variances in QOL.

Discussion

This study showed that, in individuals with a dual
diagnosis of resectable pancreatic cancer and DM,
shorter duration of DM and higher levels of fatigue
(i.e., fatigue intensity, fatigue duration, and fatigue
interference) were correlated with lower QOL; higher
scores in DM self-care activities and physical activ-
ity were correlated with higher QOL. Of note, total
fatigue scores, DM self-care activities, and DM dura-
tion were significant determinants of QOL in this
sample.

In this study, individuals with resectable pancre-
atic cancer and DM scored a mean of 53.8 (SD = 20.8)
in QOL 11 months after pancreatic surgery, which is
lower than the QOL reported in a study of 68 people
12 months after pancreatic resection for malignancy
(X =74, SD = 16) (Heerkens et al., 2016). Although this
was a cross-sectional study where the temporal and
causal relationship between cancer and DM could
not be determined, it is possible that the burden of
pancreatic cancer, its surgical treatment, DM, and
DM-related treatments all contributed to the lower
QOL in this population (Bauer et al., 2018; Scollan-
Koliopoulos et al., 2013). The results also showed that
more interventions in this population are needed to
improve their QOL.

Unlike previous studies in individuals with type 2
DM that found shorter duration of DM to be related
to better QOL (Didarloo & Alizadeh, 2016; Wan et
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al., 2016), shorter DM duration was correlated with ~ of pancreatic cancer and DM. Individuals with
worse QOL in this study. The possible reason for this  pancreatic cancer have worse QOL at one month
inconsistency might be because of the co-occurrence  post-pancreatic resection, and their QOL steadily

TABLE 1. Sample Characteristics (N = 57)

Characteristic X SD Range
Age (years) 66.12 10.82 40-86
Body mass index 22.18 3.31 16.65-35.84
Diabetes mellitus duration (months) 48.93 76.89 1-408
Education (years) 10.65 4.6 0-18
Glycated hemoglobin (HbA1c) (%) 7.33 1.45 5.2-12.6
Karnofsky Performance Status score 77.02 9.99 40-90
Time since operation (months) 11.25 15.97 0-59
Number of comorbidities 2.4 1 1-5
Characteristic n
Sex

Female 32
Male 25
Employment status

Unemployed 36
Full-time job 18
Missing data 3
Diagnosis

Pancreatic ductal adenocarcinoma 37
Ampullary cancer 9
Pancreatic neuroendocrine tumor 6
Intraductal papillary mucinous carcinoma 5
Surgery type

Pylorus-preserving pancreaticoduodenectomy 24
Total pancreatectomy 21
Pancreaticoduodenectomy 12
Smoking status

No 40
Yes 17
Cancer stage

| 12

I 41

M 2
v 2
Current chemotherapy treatment

No 37
Yes 20
Diabetes mellitus treatment

Oral hypoglycemic agents 26
Insulin 21
Oral hypoglycemic agents and insulin 10
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recovers at six months after surgery (Heerkens et al.,
2016). In addition, newly developed DM secondary
to surgery (e.g., total pancreatectomy) has a nega-
tive impact on QOL (Belyaev et al., 2013). A previous
study showed that, as compared to long-term DM in
individuals with pancreatic cancer, new-onset DM
was associated with worse clinical outcomes, includ-
ing larger tumor size and higher BMI, suggesting a
higher disease burden in individuals with pancreatic
cancer who had a more recent diagnosis of DM (Li et
al., 2015). Therefore, the concurrent burden of pan-
creatic cancer (including its related treatments, such
as surgery) and DM might be a possible explanation
for the association between shorter DM duration and
lower QOL in the current study.

In the current study, higher fatigue intensity,
fatigue duration, and fatigue interference were all cor-
related with lower QOL. However, in a study by Sun
and Lin (2015) with 187 individuals with various types
of cancer, the relationship between fatigue interfer-
ence and QOL was not statistically significant. The
overlapping disease mechanisms of cancer and DM
might be a possible reason for this inconsistency.
In the cancer population, hypothalamic-pituitary—
adrenal (HPA) axis dysfunction (e.g., reduced
morning serum cortisol levels) and circadian cycle
disruption (e.g., flattened diurnal cortisol slopes)
were proposed as possible mechanisms of cancer-
related fatigue (Ryan et al., 2007). Similarly, a flat-
tened circadian cortisol rhythm and a trend of

TABLE 2. Mean Scores on Quality of Life, Fatigue Characteristics, and Diabetes Mellitus Self-Care

Activities (N = 57)

Variable

EORTC QLQ-C30

Overall quality of life?
Physical functioning
Role functioning
Emotional functioning
Cognitive functioning
Social functioning
Fatigue

Nausea and vomiting
Pain

Dyspnea

Insomnia

Appetite loss
Constipation
Diarrhea

Fatigue Symptom Inventory

Total score

Fatigue intensity (worse fatigue)

Fatigue duration (number of days per week)
Fatigue interference

Summary of Diabetes Self-Care Activities

Total score

Diet

Physical activity

Foot care

Medication

Self-monitoring of blood glucose

X SD Range
53.8 20.8 8.3-100
83 23.5 0-100
78.9 28.4 0-100
81.3 21.3 25-100
75.7 22.9 0-100
77.8 28.2 0-100
27.1 23.8 0-100

4.4 12.4 0-66.7
11.7 17.5 0-83.3
14.6 20.9 0-66.7
27.5 35.1 0-100
18.1 27.5 0-100

5.8 15.6 0-66.7
20.5 28.7 0-100
24.5 22.3 0-100

3.1 3 0-10

29 2.8 0-7

1.5 2 0-8.3
31.3 13.2 10-59

3 1.4 0-6

4.1 29 0-7

2.2 3.1 0-7

6.7 1 1-7

4.1 3.3 0-7

aScores were calculated by the global health status/perceived quality of life subscale of the EORTC QLQ-C30.
EORTC QLQ-C30—European Organisation for Research and Treatment of Cancer Quality-of-Life Questionnaire-Core 30

396 ONCOLOGY NURSING FORUM  JULY 2021, VOL. 48, NO. 4

ONF.ONS.ORG



Downloaded on 06-30-2024. 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 3. Relationships Among Demographic and Clinical Variables, Fatigue, Diabetes Mellitus

Self-Care Activities, and Quality of Life (N = 57)

Variable

Demographic and clinical characteristics

Age (years)

Sex (female or male)

Education (years)

Karnofsky Performance Status score

Body mass index

Time since operation (months)

Number of comorbidities

Diabetes mellitus duration (months)
Glycated hemoglobin (HbA1c) (%)

Current chemotherapy treatment (yes or no)

Fatigue Symptom Inventory

Total fatigue score
Fatigue intensity

Fatigue duration (months)
Fatigue interference

Summary of Diabetes Self-Care Activities

Total score

Diet

Physical activity

Foot care

Medication

Self-monitoring of blood glucose

rort’ 95% CI’ P
0.01 [-0.22,0.24] 0.962
0.6 [-7.86,14.5] 0.554

-0.05 [0.29,0.18] 0.723
0.16 [-0.09, 0.38] 0.247
0.17 [-0.07,0.44] 0.203
0.18 [-0.01,0.38] 0.171

-0.12 [-0.38,0.17] 0.38
0.3 [0.01,0.5] 0.026
0.22 [-0.13,0.49] 0.102
0.6 [-7.86,14.5] 0.554

-0.5 [-0.67,-0.33] <0.001

-0.47 [-0.65, -0.28] <0.001

-0.42 [-0.64,-0.17] 0.001

-0.46 [-0.62, -0.3] <0.001
0.31 [0.07,0.52] 0.021
0.22 [-0.02,0.45] 0.101
0.3 [0.05,0.51] 0.025
0.17 [-0.66, 0.43] 0.174

-0.02 [-0.29,0.23] 0.864

-0.05 [-0.31,0.21] 0.719

2Results are shown as correlation coefficients (r) for continuous variables or t statistics (t) for categorical variables.
®Results are calculated by using bootstrap 95% Cls based on 1,000 bootstrap samples.
¢Results are calculated by using Pearson correlation coefficient for continuous variables or independent t test for categorical

variables.
Cl—confidence interval

blunted cortisol-awakening response were also found
in the population of individuals with DM (Joseph &
Golden, 2017; Lederbogen et al., 2011). Because cancer
and DM are related to the disturbance of the HPA axis
and the circadian cycle (Joseph & Golden, 2017; Ryan
et al., 2007), participants in this study might have
longer fatigue duration and worse fatigue interfer-
ence and, therefore, lower QOL than individuals with
cancer but without DM. Another possible explanation
for the inconsistent findings was that different instru-
ments were used to measure fatigue. In the study by
Sun and Lin (2015), the Brief Fatigue Inventory (BFI)
that measured fatigue for the past 24 hours was used.
In the current study, the FSI that measured fatigue for
the past week was used. In other words, compared to
the BFI, the FSI might have captured the long-term
impact of fatigue, which led to a different finding in

ONF.ONS.ORG

the relationship between fatigue interference and
QOL.

This study also showed that the frequency of DM
self-care activities was a significant factor related to
QOL, which is similar to the findings in a recent study
in individuals with cancer and DM in an outpatient
setting that reported that individuals who were in a
DM self-care education program performed more DM
self-care activities and had better QOL (Al-Taie et al.,
2020). In this study, among the five domains of DM
self-care activities, physical activity is significantly
correlated with QOL in individuals with pancreatic
cancer and DM, which is consistent with previous
studies in individuals with DM (Imayama et al., 2011;
Wan et al., 2016). Similar to a previous study in indi-
viduals with DM (Lin et al., 2016), physical activity
was less frequently performed in individuals with
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TABLE 4. Predictors of Quality of Life in Individuals With Resectable Pancreatic Cancer and Diabetes Mellitus® (N = 57)

Variable
Age

Constant

Diabetes mellitus

duration (months)

Sex

Total FSI score

Total SDSCA score

B SE®
0.02 0.21
46.59 15.97
0.08 0.03
-0.15 4.58
-0.41 0.09
0.36 0.18

Be t 95% Cl
0.01 0.09 [-0.41,0.45]
- 2.92 [14.52, 78.65]
0.28 2.51 [0.02,0.13]
-0.004 -0.03 [-9.33,9.04]
-0.48 -43 [-0.59, -0.22] <
0.23 2.08 [0.01,0.71]

2Model summary: R = 0.63, R?= 0.39, Adjusted R? = 0.33, F=6.56, p < 0.001
®Unstandardized coefficient
¢Standardized coefficient

Cl—confidence interval; FSI—Fatigue Symptom Inventory; SDSCA—Summary of Diabetes Self-Care Activities; SE—standard error
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pancreatic cancer and DM as compared to medication
adherence. Participants in the current study reported
higher scores in physical activity (X = 4.1, SD = 2.9)
than individuals with type 1 DM (X = 3.1, SD = 2.4) (Lin
et al., 2016). However, this result did not represent
that the participants in this study had performed an
adequate amount of physical activity.

In the multiple regression analysis, DM duration,
total FSI score, and total SDSCA score were signifi-
cant determinants of QOL. This result emphasizes
the importance of an in-depth evaluation of all char-
acteristics of fatigue and all aspects of DM self-care
activities in individuals with resectable pancreatic
cancer and DM. Previous studies in the cancer popula-
tion supported this finding, indicating that healthcare
providers should assess and integrate the severity,
frequency, and interference of fatigue to help identity,
treat, and lower the impact of fatigue in individuals
with cancer (Berger et al., 2015; Wang & Woodruff,
2015). Regarding DM self-care activities, previous stud-
ies also supported that a higher total score of SDSCA
(i.e., diet, physical activity, medication, self-monitoring
of blood glucose, and foot care) is significantly associ-
ated with higher QOL in individuals with DM (Jannoo
et al., 2017; Marinho et al., 2018).

Limitations

This study had limitations that should be considered
when interpreting the results. First, because this was
a single-center study with a small sample size, the
results might be limited in generalizability to all indi-
viduals with resectable pancreatic cancer and DM. In
addition, to identify potential factors to enter into
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the regression analysis, the correlation calculations
were conducted multiple times using a small sample
size, which could increase the risk of a type 1 error.
In addition, this was a study using a cross-sectional,
observational design; therefore, causal relation-
ships among fatigue, DM self-care activities, and
QOL cannot be established. Lastly, the DM self-care
activities measured by the SDSCA only measured
whether the participants had done a certain activity
during the past week, which might not have captured
all of the essential information related to DM self-
management. For example, more specific information
on physical activity (e.g., exercise type, exercise inten-
sity, exercise duration) should be evaluated to know
if participants had an adequate amount of physical
activity per week.

Implications for Nursing

Previous studies have shown that individuals with
cancer and DM tend to prioritize their cancer treat-
ment over DM self-management (Hershey et al.,
2012). This study adds to the literature that nurses
should assist individuals with pancreatic cancer and
DM in integrating DM self-management into their
daily routines to improve QOL. According to the
current study’s results, nurses who care for individ-
uals with resectable pancreatic cancer and DM play
a crucial role in evaluating patients recently diag-
nosed with DM so that they can intervene promptly
to ensure optimal QOL in this population. Nurses
should provide a comprehensive evaluation of fatigue
(i.e., fatigue intensity, fatigue duration, and fatigue
interference) and DM self-care activities (i.e., physical
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p
0.926

0.005
0.015

0.975
0.001
0.043
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activity, diet, medication, self-monitoring of blood
glucose, and foot care) and provide patient educa-
tion accordingly. For example, incorporating physical
activity according to the patients’ preferences will
likely improve their glycemic control (Colberg et
al., 2016), decrease fatigue (Witlox et al., 2018), and
improve QOL.

Future studies with a larger sample size should
focus on developing and testing integrated inter-
ventions that include fatigue management and DM
self-care to improve QOL in individuals with resect-
able pancreatic cancer and DM. A more in-depth
investigation of physical activity, such as the mea-
surement of physical activity duration, types, and
barriers, is recommended to help improve the QOL in
this population. Future research with a longitudinal
design to examine the trajectory of fatigue, DM self-
care activities, and QOL is also suggested. Because
previous studies suggested overlapping disease mech-
anisms of pancreatic cancer and DM (e.g., cortisol
levels and circadian rhythm), research should also
investigate the underlying mechanisms for fatigue
in individuals with concurrent pancreatic cancer and
DM. Another area that requires future research is the
development of theories addressing symptoms, DM
self-management, and QOL for individuals with a
dual diagnosis of cancer and DM.

Conclusion

Individuals with a dual diagnosis of resectable pancre-
atic cancer and DM have to face the impact of both
illnesses, their subsequent treatments, and symptom
burdens, resulting in worse QOL. This study showed
thatashorter duration of DM, higher fatigue, and lower
levels of DM self-care activities were determinants of
worse QOL in individuals with resectable pancreatic
cancer and DM. The current study also emphasized
the importance of evaluating all characteristics of
fatigue (i.e., fatigue intensity, fatigue duration, and
fatigue interference) and DM self-care (i.e., phys-
ical activity, diet, medication, self-monitoring of
blood glucose, and foot care) so that nurses could
provide interventions to improve the individuals’
QOL. Future studies with a larger sample size focus-
ing on the development of integrated interventions
addressing fatigue and DM self-management will help
improve the QOL in this population.
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