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Abstract

Background: Family and other unpaid caregivers play an active role in the recovery of individuals with pancreatic and
periampullary cancer after pancreatectomy. However, little is known about caregivers’ experiences and how to better support
them. Methods: Caregivers accompanying patients to 1-month postpancreatectomy visits at 3 hospitals completed an
electronic survey between November 2018 and February 2020. We examine measures of absenteeism and work productivity
loss among the subset of caregivers who reported working for pay and comparatively assess caregiver experiences by
employment status. All analyses were performed as 2-sided tests. Results: Of 265 caregivers approached for study
participation, 240 (90.6%) enrolled. Caregivers were primarily female (70.8% female, 29.2% male) and spouses (58.3%) or adult
children (25.8%) of patients, with a median age of 60 years. Of the 240 caregivers included in the study, 107 (44.6%) worked for
pay. Nearly half (44.4%) of working caregivers reported being absent from work because of caregiving amounting to a 14% loss
in work hours. While at work, 58.9% of working caregivers reported increased work difficulty as a result of caregiving. Taken
together, an estimated 59.7% loss in work productivity was experienced because of caregiving in the month following
pancreatectomy. After adjustment for sociodemographic factors, working (vs nonworking) caregivers reported increased
financial (odds ratio [OR]¼2.32; P¼ .04) and emotional (OR¼1.93; P¼ .04) difficulties and daily activity restrictions (OR¼1.85;
P¼ .048). Conclusions: Working caregivers of patients with pancreatic and periampullary cancer experience negative impacts
on work and productivity, and caregiving-related financial and emotional difficulties may be amplified. This study highlights
the need for workplace policies to support unpaid cancer caregiving.

With the aging of the population, family members and unpaid
caregivers who provide help for their relatives and friends rep-
resent an important but overlooked aspect of long-term care
support. In 2016, it was estimated that approximately 18 million
Americans are family caregivers to older adults with disabilities

(1). The focus on family caregiving has historically been directed
at policy on long-term services and supports. There is growing
recognition that the role has expanded to encompass complex
medical and nursing tasks as care is increasingly provided in
the community (2). However, caregivers are often poorly
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prepared for tasks that they are expected to assume, and little is
known about their experiences and preparedness within spe-
cific clinical contexts (3). Efforts are underway that provide data
on caregivers for older adults with dementia or disabilities to
inform interventions and policies that can support a patient-
and caregiver-centric care delivery model (3,4). However, these
efforts are lacking for patients with solid organ tumors.

Pancreatic cancer is the third leading cause of cancer deaths
in the United States with 48 220 deaths projected for 2021 (5).
Surgical resection is the only treatment option that affords
patients the possibility of long-term survival. Given the
advanced age and frailty of pancreatic and periampullary can-
cer patients at the time of diagnosis, these patients experience
substantial distress and often rely on family caregivers for sup-
port and assistance (6,7). Additionally, pancreatectomy is asso-
ciated with clinically significant morbidity, including high
complication and readmission rates (8-10), changes in bowel
habits, diabetes, and pancreatic exocrine insufficiency mani-
festing as malabsorption requiring daily enzyme replacement
therapy (11-14). These issues make it especially challenging for
caregivers who often assume this role.

Despite these challenges, family caregivers for patients after
pancreatectomy are not systematically identified or routinely
assessed. Little is known about caregivers’ experiences and how
to support them. The primary aim of this study is to assess the
caregiving-related effects experienced by caregivers of patients
with pancreatic and periampullary cancer who have had a pan-
createctomy. This includes effects on physical and emotional
well-being, financial difficulties, work productivity, and ability
to perform daily activities. As a secondary aim, this study also
examines the differential impact of caregiving on caregivers
who work for pay and those who do not, given that prior studies
have reported increased caregiving difficulty among working
caregivers (15).

Methods

Study Design

This was a cross-sectional study conducted at 3 academic medi-
cal centers (Johns Hopkins Hospital, Massachusetts General
Hospital, and Thomas Jefferson University Hospital) from
January 2019 to January 2020. The study was approved by the
institutional review boards of all 3 institutions. The reporting of
the study design and results were performed in concordance
with the Checklist for Reporting of Survey Studies (see
Supplementary Material, available online) (16). Caregivers were
defined as persons aged older than18 years who accompanied a
patient with pancreatic or periampullary cancer who had
undergone surgical resection to their postoperative visit.
Patients were identified from clinic appointment schedules at
their 1-month postoperative clinic visit and were screened for
eligibility the week before their postoperative visit by the clinics’
charge nurse. Eligible patients were met by research staff before
their scheduled appointment to be introduced to the study and
its procedures and invited to participate. The patients’ primary
caregiver was identified and recruited upon the agreement of
the patient. Informed consent was obtained from both the
patient and caregiver. The caregiver was then given an iPad
device to complete the survey on a REDCap platform in a private
room separate from the patient (17). Caregivers were also
offered the option of completing an online version of the survey
at a later time at their convenience. The treating physician was

not informed of the patients’ participation or lack thereof unless
the patient chose to share that information. The study excluded
caregivers of patients who remained in the hospital beyond the
first 30 days postoperatively, who therefore could not attend
clinic for follow-up (n¼ 39).

Instrument and Data Sources

An instrument was developed that included measures of care-
giver demographics, caregiving circumstances, and experiences
that drew heavily on widely tested and validated measures of
caregiver experiences from the National Study of Caregiving
(18-20). The Work Productivity and Activity Impairment
Questionnaire for Informal Caregivers of Chronically Ill Older
Patients—an instrument that assesses the caregiver’s working
status and provides a quantitative estimate of absenteeism,
presenteeism, and overall work productivity loss—was also
used (21). Paid work status was assessed by determining if the
caregiver worked for pay in the last week. Absenteeism denotes
the amount of time caregivers were absent from work because
of caregiving-related responsibilities. Presenteeism represents
productivity loss while physically at work. Overall work produc-
tivity loss is a composite measure that integrates absenteeism
and presenteeism. These terms are defined by the following for-
mulas (21,22): absenteeism (%) ¼ hours missed from work/
(hours missed from work þ hours actually worked) � 100; pre-
senteeism (%) ¼ affected productivity while at work (measured
on 1-10 scale) � 100; productivity loss (%) ¼ absenteeism þ (% of
time worked � presenteeism) � 100. The final collated question-
naire is presented in the Supplementary Material (available
online).

Caregivers’ general health was assessed on a visual analogue
scale anchored at 0 (poor) and 5 (excellent). Respite care was
defined as paid services for patient assistance so that the care-
giver could take time off. Paid help was defined as services to
perform household chores and personal care. Financial, emo-
tional, and physical difficulty were first assessed as binary yes
or no variables. If present, degree of difficulty was assessed on a
1 (a little difficult) to 5 (very difficult) Likert-type scale.
Participation restriction was assessed on a 0 (a little) to 10 (a
great deal) visual analogue scale and defined as the extent to
which caregiving affected the caregivers’ ability to perform their
regular daily activities (eg, work around the house, shopping,
childcare, exercising, studying)

Patients’ medical record numbers were recorded and linked
to their respective institutional National Surgical Quality
Improvement Program database to obtain patient-level and
postoperative outcome variables. The National Surgical Quality
Improvement Program is the most prominent surgical quality
improvement effort initiated by the American College of
Surgeons (23). The program provides participating hospitals
with regular reports on risk-adjusted operative outcomes,
allowing for benchmarking against other participating hospitals
and identification of areas in need of improvement. For
patients’ and caregivers’ race, the “other” category includes
patients who do not identify their race as White, African
American, African descent, or Black.

Statistical Analysis

All statistical analyses were performed using Intercooled Stata
software, version 15.1 (StataCorp, College Station, TX, USA).
Categorical variables were expressed in frequency percentages
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and compared across groups with the v2 test. Continuous varia-
bles were expressed in median and interquartile ranges and
compared across groups with the Kruskal-Wallis test. Bivariate
analyses were performed between caregivers who reported
working for pay and those who did not. Multilevel mixed-effects
models were used for the logistic and linear regressions to
adjust for potential confounders. Fixed effects were assigned to
caregiver-level predictors and random effects to individual hos-
pitals to account for intraclass correlation for patients and care-
givers nested within the same hospital. Variables used in the
regression models were selected based on their significance on
univariate analysis and clinical validity and include caregiver’s
age, health status, health literacy, relationship to patient, hav-
ing children at home, living situation with the patient, and the
use of respite care services. Tests of statistical significance are
2-sided, and statistical significance was accepted at a P value
less than .05.

Results

In the recruitment phase of approaching patients for study par-
ticipation, there were no patient refusals. A total of 265 care-
givers were approached, of whom 9 caregivers refused
participation and 16 did not respond to the survey, resulting
in a study cohort of 240 caregivers (response rate of 90.6%).
Of the 240 caregivers included in the study, 107 (44.6%) worked
for pay.

Caregiver Demographics

The median age of all caregivers was 60 (interquartile range
[IQR] ¼ 50.0-68.0) years. Those working for pay were younger
than those who did not (53.0 years vs 66.0 years; P< .001). There
were no statistically significant differences in sex or race
between the working-for-pay and the not working-for-pay
groups. The working-for-pay group had higher education attain-
ment (36.4% reporting having a postgraduate or professional
degree vs 26.3% in the nonworking group; P¼ .04). Those work-
ing for pay reported better general health than those who did
not (74.0 vs 67.0 on a 0-100 scale; P¼ .001). They were more likely
to be the patient’s daughter or son (43.0% vs 12.0% in the non-
working group; P< .001) and more likely to have a child aged
younger than 18 years in their household (33.6% vs 12.8% in the
nonworking group; P< .001). For the 29.2% of caregivers who did
not live with patients, the majority drove motor vehicles (83.0%)
and had a median traveling time of 15 minutes (IQR ¼ 5.0-60.0),
and there were no differences between working and nonwork-
ing groups (Table 1).

Social Support and Service Use

Caregivers reported high rates of receiving both emotional
(96.6%) and caregiving (77.6%) support from friends and family.
There were no differences in the receipt of emotional and care-
giving support between working-for-pay and nonworking
groups. A total of 3.4% of caregivers reported participating in a
support group, and 11% used respite care or a paid helper in
both groups. Use of respite care was higher for working-for-pay
caregivers vs nonworking caregivers (17.1% vs 7.6%; P¼ .05). A
total of 42.1% of caregivers reported using the MyChart/Patient
Gateway electronic medical record portal, and 91.1% of these
used the patient’s log-in (Table 1).

Patient Demographics

The median age (63.8 years) of patients cared for by working-
for-pay caregivers was younger than the nonworking group
(70.8 years; P¼ .006). A total of 42.9% of patients were female,
whereas 57.1% were male. When assessing patients’ race, 87.1%
were White patients, 6.3% were African American patients, and
3.3% were Asian patients. When examining the pathology of the
patient’s cancer, 69.2% had pancreatic adenocarcinoma, for
which 81.1% underwent a pancreatoduodenectomy. The
median length of hospital stay was 6 (IQR ¼ 5.0-9.0) days, and
the 30-day readmission rate was 19.8%. A lower proportion of
patients in the working-for-pay caregiver group received preop-
erative chemotherapy (25.7% vs 46.4% in the nonworking group;
P¼ .002), and similar proportions received preoperative radia-
tion (22.8% vs 33.0%; P¼ .10). There was also a higher proportion
of patients in the working-for-pay caregiver group who had a
postoperative intra-abdominal abscess (23.4%) when compared
with the nonworking group (12.0%; P¼ .02; Table 2).

Impact on Caregivers’ Work Productivity

The 107 caregivers who worked for pay reported 40 (IQR ¼ 22.0-
44.0) median hours worked per week. Of the 107 working care-
givers, 78 (72.2%) were female, and they worked a median of 36
(IQR ¼ 20.0-40.0) hours per week; male caregivers worked 40
(IQR ¼ 30.0-50.0; P¼ .01 when compared with female caregivers)
hours per week. Of working caregivers, 44% reported being
absent from their jobs in the preceding month, with both female
and male working caregivers similarly missing a median of 40
(IQR ¼ 24.0-72.0) hours throughout the month. Overall, there
was a 14.3% loss in work hours because of caregiving-related
absenteeism (female working caregivers reporting 15.8%, male
working caregivers reporting 13.0%; P¼ .34). Additionally, 58.9%
reported reduced productivity while being physically present at
work because of caregiving-related presenteeism (female work-
ing caregivers reporting 60.3%, male working caregivers report-
ing 56.7%; P¼ .76). When presenteeism was assessed on a 0-100
scale, the median reported difficulty score was 50.0 (female
working caregivers reporting 50.0, male working caregivers
reporting 25.5; P¼ .03). Taken together, the overall work produc-
tivity loss due to caregiving was 59.7% (IQR ¼ 51.0%-94.8%;
female working caregivers reporting 63.0, male working care-
givers reporting 43.0; P¼ .02; Table 3).

Caregiving-Related Difficulties and Participation Effects

The prevalence of emotional, financial, and physical difficulty
in caregivers was 49.8%, 24.3%, and 15.9%, respectively.
Working-for-pay caregivers were statistically significantly more
likely to report emotional difficulty when compared with the
nonworking group (62.6% vs 39.4%, respectively; P¼ .02; Table 4).
Working-for-pay caregivers were twice as likely to report finan-
cial difficulty compared with the nonworking group (35.5% vs
15.2%, respectively; P< .001). Of caregivers in both groups who
reported financial difficulty, the working-for-pay group reported
a greater degree of financial difficulty on a 1-5 Likert scale.
There were no differences in physical difficulty reported by the
working-for-pay caregivers (18.7%) and the nonworking group
(13.6%; P¼ .15). When assessing effect on participation on a vis-
ual analogue scale of 0-100, working-for-pay caregivers reported
higher degrees of participation restrictions (median ¼ 50.0, IQR
¼ 25.0-67.0) compared with the nonworking group (median ¼
36.0, IQR ¼ 17.0-62.0; P¼ .04).
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In multilevel logistic regression analyses that adjusted for
caregiver and patient characteristics and social services used,
working for pay was independently associated with financial
(odds ratio [OR] ¼ 2.33, 95% confidence interval [CI] ¼ 1.05 to
5.15; P¼ .04) and emotional (OR ¼ 1.93, 95% CI ¼ 1.04 to 3.57;
P¼ .04) difficulty but not physical (OR ¼ 1.83, 95% CI ¼ 0.73 to
4.61; P¼ .20) difficulty. Linear regression performed to assess the
independent impact of working for pay on participation restric-
tions demonstrated a statistically significant difference (þ1.85,
95% CI ¼ 1.02 to 3.44; P¼ .048; Figure 1). Notably, the use of res-
pite care was associated with less financial difficulty (OR ¼ 0.21,
95% CI ¼ 0.07 to 0.51; P¼ .01), better physical outcomes (OR ¼
0.14, 95% CI ¼ 0.07 to 0.52; P¼ .01), and less participation restric-
tion (coefficient¼ �15.85, 95% CI¼ �27.33 to�4.38; P¼ .01).

Discussion

This study found that 45% of caregivers of patients with pancre-
atic cancer who underwent a pancreatectomy were working for

pay. Caregivers who worked for pay missed a median of
40 hours of work during the first postoperative month and, even
when not absent, had a twofold increase in work difficulty.
Taken together, there was an overall caregiving-related work
productivity loss of close to 80%. Working caregivers experi-
enced more financial and emotional difficulty and higher
degrees of participation restrictions than their nonworking
counterparts despite caring for younger patients, with greater
medical literacy, and higher use of respite care. To our knowl-
edge, this is the first assessment of the impact of caring for
patients with resected pancreatic cancer on caregivers. The
results have important implications on how health systems can
better deliver patient- and caregiver-centric care.

Presently, little is known about the impact of caregiving for
patients with solid organ tumors who have high rates of cancer-
and procedure-related morbidity and mortality. Treating pan-
creatic cancer requires resection, which carries a complication
rate approaching 40% at even the highest-volume centers (8,10).
Providing this care might be expected to affect caregivers
because of changes in the patient’s bowel habits, diabetes, and

Table 1. Demographics of caregivers of patients with pancreatic cancer who have undergone a pancreatectomy (n¼ 240)

Variables

Caregivers not
working for
pay (n¼ 133)

Caregivers
working for
pay (n¼ 107) Pa

Age, median (IQR), y 66.0 (58.0-73.0) 53.0 (44.0-61.0) <.001
Sex, No. (%)

Female 92 (69.2) 78 (72.9) .53
Male 41 (31.8) 29 (27.1)

Race, No. (%) >.9
African American, African descent, or Black 12 (9.0) 10 (9.3)
Otherb 9 (6.9) 8 (7.4)
White 112 (84.2) 89 (83.2)

Marital status, No. (%) .08
Married 111 (83.5) 79 (73.8)
Single, widowed, or divorced 22 (16.5) 27 (25.3)

Education attainment, No. (%) .04
High school graduate (grade 12 or GED) or less 26 (19.6) 10 (9.3)
Some college or technical or vocational school 44 (33.1) 27 (25.2)
College graduate (BS, BA) 28 (21.1) 31 (29.0)
Postgraduate or professional degree 35 (26.3) 39 (36.4)

Adults aged 18 years or older in the household, median (IQR) 2.0 (1.0-2.0) 2.0 (1.0-2.0) .16
Child aged younger than 18 years in the household, No. (%) 17 (12.8) 36 (33.6) <.001
Hours of caregiving provided per week 30 (15-70) 35 (15-60) .63
Relationship to patient, No. (%) <.001

Spouse 92 (69.2) 48 (44.9)
Daughter or son 16 (12.0) 46 (43.0)
Other relative 25 (18.8) 13 (12.1)

Live with patient, No. (%) 103 (77.4) 67 (62.6) .01
Traveling time, median (IQR), min 22.5 (5.0-90.0) 13.5 (5.0-60.0) .73
Friends and family emotional support, No. (%) 127 (96.2) 102 (97.1) .37
Friends and family caregiving support, No. (%) 101 (76.5) 83 (79.0) .43
Support group participation, No. (%) 4 (3.0) 4 (3.8) .43
Respite care, No. (%) 10 (7.6) 18 (17.1) .05
Paid helper, No. (%) 14 (10.6) 12 (11.4) .66
Log into MyChart/Patient Gateway, No. (%) 52 (39.1) 49 (45.8) .35
Log-in account, No. (%) .58

My own log-in 4 (8) 4 (8)
Patients log-in 48 (92) 44 (90)

Have discussed personal values, life goals and preferences
regarding future medical care, No. (%)

118 (88.7) 95 (88.8) .71

aStudent t test and v2 tests were used to calculate the P values for continuous and categorical variables respectively, and all tests were performed as 2-sided tests.

IQR ¼ interquartile range.
bIncludes patients who do not identify their race as White, African American, African descent, or Black.
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exocrine insufficiency, which require careful assessment and
medication management that are well documented in the liter-
ature (11,12,14). This study attempts to fill this knowledge gap
and provides data on the substantial financial, emotional, and
physical burdens associated with caregiving for these patients.

This study also demonstrated that caring for pancreatic can-
cer patients in the immediate period after pancreatectomy
reduced the overall productivity of working caregivers by 60% in
the month following the operation. This substantial impact is
likely because of the acuity of the postoperative recovery follow-
ing a morbid operation; it is more than twofold higher than the
impact experienced by caregivers caring for elders with chronic
diseases (21), adolescents with cystic fibrosis (24), patients with
b-thalassemia (25), and advanced cancer on systemic therapy
(26,27). The added burden on productivity observed in the post-
operative setting more closely mirrors the impact observed in
caregivers of patients after experiencing traumatic orthopedic
injury (57% reporting workplace interference) (28). Although this
is evidence that patients who experience physical injury either
secondary to an operation or trauma are associated with added
detriment to caregivers’ work performances, more research is
needed to better understand how to address the needs of work-
ing caregivers in the context of serious illness.

This study’s findings also speak to the importance of policies
to support family and other unpaid caregivers who work, such
as the federal Family and Medical Leave Act. The Pew Research
Center reported that 1 in 6 US workers in 2016 needed to take
medical leave, but more than 70% were unable to do so because
of not being able to afford lost salary (29). Presently, only 9
states in the United States have paid family leave laws, and an
estimated 13% of workers have access to paid family leave (30).

Table 2. Demographic of patients with pancreatic cancer who undergone a pancreatectomy

Variables
Caregivers not

working for pay (n¼ 133)
Caregivers

working for pay (n¼ 107) Pa

Sex, No. (%)
Female 48 (41.4) 45 (44.6) .64
Male 85 (58.6) 62 (45.4)

Age at time of surgery, median (IQR), y 70.8 (63.8-75.8) 63.8 (58.8-73.0) .006
Race, No. (%) .88

African American, African descent, or Black 9 (7.8) 6 (5.9)
Otherb 23 (17.3) 13 (12.1)
White 101 (87.1) 88 (87.1)

BMI, median (IQR,) kg/m2 24.9 (23.8-27.5) 25.1 (21.3-28.5) .47
ASA class 3-4, No. (%) 78 (67.3) 73 (72.3) .68
Pathology, No. (%) .11

Pancreatic adenocarcinoma 93 (69.9) 73 (68.2)
Pancreatic IPMN 6 (4.5) 6 (5.6)
Ampullary adenocarcinoma 3 (2.3) 7 (6.5)
Distal cholangiocarcinoma 1 (0.8) 5 (4.7)
Duodenal adenocarcinoma 1 (0.8) 2 (1.9)
Other 29 (21.8) 14 (13.1)

Hospital length of stay, median (IQR) 6.0 (5.0-9.5) 6.0 (5.0-8.0) .93
Hospital discharge to home, No. (%) 114 (98.3) 95 (94.1) .10
30-day readmission, No. (%) 18 (15.5) 25 (24.8) .09
Unplanned return to OR, No. (%) 5 (4.4) 1 (1.0) .13
Pre-op chemotherapy, No. (%) 52 (46.4) 26 (25.7) .002
Pre-op radiation therapy, No. (%) 37 (33.0) 23 (22.8) .09
Operation, No. (%) .98

Pancreatoduodenectomy 94 (81.0) 82 (81.2)
Distal pancreatectomy 22 (19.0) 19 (18.8)

Postoperative intraabdominal abscess, No. (%) 16 (12.0) 25 (23.4) .02
Postoperative delayed gastric emptying, No. (%) 9 (8.0) 7 (7.0) .05

aStudent t test and v2 tests were used to calculate the P values for continuous and categorical variables respectively, and all tests were performed as 2-sided tests. ASA

¼ American Society of Anesthesiologists; BMI ¼ body mass index; IPMN ¼ intraductal papillary mucinous neoplasm; IQR ¼ interquartile range; OR, operating room;

POD ¼ postoperative day.
bIncludes patients who do not identify their race as White, African American, African descent, or Black.

Table 3. Impact of caregiving for patients with pancreatic cancer
who have undergone a pancreatectomy on caregivers’ work produc-
tivity (n¼ 107)

Work productivity metrics
Female
(n¼78)

Male
(n¼ 29) Pa

Median hours worked per week 36 40 .66
Caregivers reporting being absent from

work due to caregiving, %
47.4 36.7 .54

Median work hours missed per week 40 40 .57
Overall caregiving-related absenteeism, % 15.8 13 .29
Caregivers reporting increased work difficulty

due to caregiving, %
60.3 56.7

Overall caregiving-related presenteeism, % 50 25.5 .03
Overall work productivity loss because

of caregiving, %
63 43 .03

aStudent t test and v2 tests were used to calculate the P values for continuous

and categorical variables respectively, and all tests were performed as 2-sided

tests.
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Moreover, one study found that among those who were eligible,
only 55% used the benefit, largely out of fear of penalties to their
career growth (31). As many as 1 in 3 caregivers caring for can-
cer survivors have been reported to experience the phenom-
enon of “job lock” (staying at one’s job to maintain
employment-based health insurance) that negatively impacts
career trajectory and well-being (32). The substantially reduced
work productivity found in our study, along with the employer
cost associated with talent lost, staff turnover, and institutional
knowledge loss from caregiving-related employee attrition sup-
ports the need for the reform and modernization of Family and
Medical Leave Act policies that will benefit workers and
employers.

This study also sheds light on potential individual-level
strategies that could mitigate caregiver difficulties. In this
study, 42% of caregivers reported utilizing online patient por-
tals, and 92% did not have their own log-in to the electronic
medical record. This finding suggests a potential role for video-
and multimedia-based interventions to better prepare patients
and caregivers for pancreatic surgery (33-36). Although respite

care for caregivers is associated with less financial and physical
difficulties as well as participation restriction, only 11.8% of our
respondents used such services, which may be because of a lack
of awareness of the service. Better information and education
on postpancreatectomy expectations and patient care needs are
needed; the caregiving-related difficulties demonstrated in this
study could be secondary to caregivers’ lack of access to infor-
mation about patients’ health and treatment plans as demon-
strated in the literature (37-39).

The results should be interpreted within the context of its
study design. The 3 institutions participating in this study are
high-volume, tertiary referral centers for patients with pancre-
atic cancer. The study’s findings may reflect a more affluent
patient population and may have underestimated the burden of
caregiving. Similarly, our study population represents predomi-
nantly White caregivers, highlighting the need for future study
of the perspective of underrepresented racial minorities who
may have different degrees of caregiving burden and perspec-
tives. The survey also assesses work-for-pay status by deter-
mining if caregivers did so in the preceding 1 week. There is a

Table 4. Caregiving-related difficulties and participation effects of caring for patients with pancreatic cancer at 1-month after having under-
gone a pancreatectomya

Variables Caregivers not working for pay Caregivers working for pay Pb

Total No. 133 107
Financial difficulty, No. (%) 20 (15.2) 38 (35.5) <.001
Financial degree of difficulty, No. (%) .04

Some (1-2) 7 (35) 14 (37)
Substantial (3-5) 13 (65) 24 (64)

Emotional difficulty 52 (39.4) 67 (62.6) .002
Emotional degree of difficulty, No. (%) .42

Some (1-2) 21 (40) 23 (34)
Substantial (3-5) 31 (60) 44 (65)

Physical difficulty 18 (13.6) 20 (18.7) .15
Physical degree of difficulty, No. (%) .53

Some (1-2) 8 (45) 7 (35)
Substantial (3-5) 10 (55) 13 (65)

Caregiving effects on regular activities, median (IQR) 36.0 (17.0-62.0) 50.0 (25.0-67.0) .04

aCaregiving-related degree of difficulties measured on a Likert scale anchored at 0 (least) and 5 (most). IQR ¼ interquartile range.
bStudent t test and v2 tests were used to calculate the P values for continuous and categorical variables respectively, and all tests were performed as 2-sided tests.

Figure 1. Forest plot depicting the logistic regression results for the association between working-for-pay and caregiving-related effects. The dotted lines represent the

odds ratio base reference of 1; the diamond represents the odds ratio; the downward arrow represents the lower bound of the 95% confidence interval; the upward

arrow represents the upper bound of the 95% confidence interval.
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possibility that caregivers may have stopped working more
than a week before the administration of the survey and been
misclassified. Our findings would then represent an underesti-
mate of the true impact of caregiving on working caregivers.
Additionally, this misclassification of working caregivers in the
nonworking group could explain the findings that they have
less financial difficulty when compared with the working group,
as those who can afford leave would be less stressed.
Caregivers’ perspectives may also be influenced by whether
patients experienced postoperative complications or had a diffi-
cult physical recovery (40). The study population also represents
a surgically resected cohort; it would be important to similarly
assess the impact of caring for patients who did not undergo an
operation secondary to personal preferences or advanced stage
of presentation. Finally, this analysis is a cross-sectional assess-
ment of caregiving burden within a single, early postoperative
time frame. As the treatment of pancreatic cancer has moved
toward more upfront neoadjuvant chemotherapy and chemora-
diation prior to surgical resection, caregiving burden will need
to be assessed during these treatment phases in a longitudinal
fashion to more accurately capture the caregiver’s experience.
This is especially important given that patients often struggle
with chemotherapy- and radiation-related toxicities, as well as
biliary stent–related complications (41,42).

In conclusion, in this prospective multisite trial, almost half of
caregivers of patients with pancreatic cancer who had undergone
pancreatectomy were working for pay. These caregivers experi-
enced statistically significantly more financial and emotional dif-
ficulties, as well as participation restrictions when compared
with caregivers who were not working for pay. Working care-
givers reported substantial work absenteeism, and even when
they were at work, they had more difficulties on the job and
reported lost productivity because of their caregiving role. This
study supports the need for policies to support cancer caregivers,
such as family leave policies to support unpaid cancer caregiving.
It also identifies potential interventions at the patient- and
caregiver-level that could alleviate difficulties associated with
caregiving.
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