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Purpose: Although the association of marital status with outcomes for patients with cancer has been widely studied, the mechanisms under-
pinning the protective effect of marriage are still not fully understood. The social support that marriage imparts is often discussed as an
explanation for why patients with cancer who are married have better outcomes. Social support has been difficult to objectively quantify.
Accompaniment of the patient at physician visitsmay bemoremeaningful thanmarital status itself. This study investigated the effect of caregiver
presence at physician visits on treatment tolerance and outcome in patients undergoing chemoradiation therapy (CRT) for esophageal cancer.
Methods and Materials: Patients who received a diagnosis of esophageal cancer who underwent CRT from January 1, 2005, to January 1,
2016, as part of their curative-intent management were retrospectively reviewed. Data collected included the patients’ marital status,
caregiver presence at each physician visit, baseline performance status, serum albumin values and leukocyte values throughout treatment,
patient weight values throughout treatment, tumor response to therapy, and overall survival. Patients were divided into 2 groups based on
frequency of caregiver presence at physician visits (<50% or �50% of visits). Using c2 tests, Wilcoxon rank sum tests, and log-rank tests,
the patients’ characteristics, treatment tolerance and treatment outcome, and overall survival, respectively, were compared.
Results: In total, 35 of 59 patients were defined as having frequent caregiver presence at physician visits (�50% of all documented
visits), whereas 24 patients were categorized as having infrequent caregiver accompaniment. No significant difference in performance
status or weight loss before the diagnosis of esophageal cancer was found. Patients who had frequent caregiver presence at physician
visits maintained body weight better than those who had infrequent caregiver presence (median weight loss of 2.7 kg compared with 4.9
kg; P Z .04). There was no difference in overall survival between the 2 groups.
Conclusions: Although patients with esophageal cancer undergoing CRT who had frequent caregiver presence at physician visits were
not found to have an overall survival benefit, they had less weight loss, which may confer favorable treatment tolerance and maintenance
of nutritional status during cancer treatment.
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Introduction

The potential influence of marital status on the survival
of patients with cancer has been examined for several
cancers. A number of studies have reported that unmar-
ried patients have shorter survival after diagnosis
compared with married patients for multiple malig-
nancies, including gastric cancer,1 colorectal cancer,2 and
esophageal cancer.3,4 Most convincingly, Aizer et al
examined the 10 leading causes of cancer-related deaths
in the United States in the National Cancer Institute
Surveillance, Epidemiology, and End Results (SEER)
database and found that compared with married patients,
unmarried patients with cancer were at significantly
greater risk of presenting with metastatic cancer, under-
treatment, and death from the cancer for all of the 10
malignancies examined.5 Even after adjusting for de-
mographics, stage of cancer, and treatment, marriage was
associated with a relative risk reduction in cancer death of
12% to 33%; in fact, esophageal cancer was 1 of the 5
malignancies studied for which the marriage-associated
risk reduction in cancer death appeared larger than that
of chemotherapy.5,6

Although there is a large body of research showing that
being married is correlated with esophageal cancer survival,
mechanisms for this finding are still are not fully under-
stood.3-5,7 One reason that marriage is associated with
improved cancer survival may be because married patients
are less likely to refuse potentially curative radiation or
surgery against the advice of their physicians.7,8 It also has
been proposed that esophageal cancer may be particularly
demanding on social support for optimal care and that
spouses may help by improving nutritional intake.7 This
would be congruent with studies that found poor nutritional
status to be associated with lower quality of life, lower
tolerability of treatment, and lower overall survival in pa-
tients with gastrointestinal malignancies.9,10 Increased
nutritional risk as calculated by a formula that included
serum albumin level and the proportion of the patients’
weight at certain timepoints compared with their ideal
weight was found by Cox et al to be associated with
reduced survival in patients with esophageal cancer treated
with chemoradiation therapy (CRT)11; improvement in
survival was observed after nutritional interventions that
ranged from dietary advice or oral supplementation to
major interventions such as enteral feeding or tube place-
ment.11-13 Similarly, studies by Di Fiore et al found that
several markers of nutritional status, including albumin
level, could predict benefit from CRT for patients with
esophageal cancer, and patients with malnutrition at base-
line and during treatment had a significantly lower response
rate to CRT and decreased survival.14,15

Social support has been difficult to definitively quantify,
and there is no social support measure developed specif-
ically for oncology settings.16,17 Marital status may not
always indicate the amount of social support a patient re-
ceives, and unmarried patients may in some cases have
more social support than married patients. We hypothesized
that the frequency of caregiver presence during physician
appointments provided evidence of tangible social support
that could be quantified and used to further explore how
marital status and social support may interact with nutri-
tional status and treatment tolerance to affect the survival of
patients with esophageal cancer undergoing CRT.
Materials and Methods

Sample and data collection

Retrospectively, electronic medical records of 59 pa-
tients with nonmetastatic locally advanced esophageal
cancer pursuing CRT from January 1, 2005, to January 1,
2016, at a single cancer institution were reviewed. We
collected patients’ data, including age, sex, total visits in
which a patient was seen by a physician, total visits in
which a patient was accompanied by a relative or friend at
a physician encounter, marital status, Eastern Cooperative
Oncology Group (ECOG) performance status before
treatment, patient weight before and throughout treatment,
histology, tumor stage, radiation dose and fractions,
chemotherapy, surgical resection, albumin values before
and throughout treatment, treatment toxicities, leukope-
nias, hospitalizations throughout therapy and causes of
hospitalizations, and overall survival.

Albumin values compared were albumin values within
10 days before or after the date of initiation of radiation
therapy as well as the last date of radiation therapy, with
preference given to values closest to the actual date of
radiation therapy. Likewise, weight loss in kilograms was
determined by subtracting weight values obtained from
the patient’s last date of radiation therapy from weight
values obtained from the initial radiation oncology
consultation visit. Each physician visit document was
methodically examined for the presence of a caregiver
and further verified with documentation from the same
visit date by other cancer care staff such as chemotherapy
nurses, social workers, and nutritionists. Of note, all pa-
tients received consultation with nutritionists per standard
practice at the cancer institution for esophageal cancer.
Other supportive care measures such as intravenous fluids
were given as needed at the independent discretion of
physicians involved in each patient’s care, but there was
no protocol in place to routinely administer these pro-
phylactically. Hematologic toxicity was recorded on the
basis of the National Cancer Institute’s Common Termi-
nology Criteria for Adverse Events, version 4.0. Patients
were divided into 2 groups by the frequency of having
companionship at physician medical, surgical, and radi-
ation oncology visits: frequent companionship was



Table 1 Baseline patient characteristics

Parameter Infrequent
companionship,
n (%)
(n Z 24)

Frequent
companionship,
n (%)
(n Z 35)

P
value

Age, mean � SD, y 62.7 � 11.7 68.7 � 10.9 .06
Male sex 17 (70.8) 22 (62.9) .52
Married 15 (62.5) 26 (74.3) .33
Baseline ECOG
performance
status (range)

0 (0-2) 0 (0-3) .40
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defined as being accompanied at �50% of visits, and
infrequent companionship was defined as being accom-
panied at <50% visits. The Institutional Review Board of
Rutgers New Brunswick Health Sciences approved this
study. Patients gave consent for standard-of-care therapy.
This study was conducted on an institutional review
boardeapproved retrospective study, and patient data
were deidentified. The data that support the findings of
this study are available on request from the corresponding
author. The data are not publicly available owing to pri-
vacy or ethical restrictions.
Prediagnosis
weight loss, kg
(range)

9.1 (0-29.5) 9.1 (0-27.2) .50

Baseline weight, kg
(range)

85.1
(43.1-147.8)

70.8
(44.5-117.9)

.15

Histology .44
Adenocarcinoma 16 (66.7) 18 (51.4)
Squamous cell 8 (33.3) 15 (42.9)
Small cell 0 2 (5.7)

Tumor location .92
Cervical 1 (4.2) 2 (5.7)
Upper 2 (8.3) 3 (8.6)
Middle 4 (16.7) 9 (25.7)
Lower 17 (70.8) 21 (60.0)

Preoperative
clinical stage

.86
Statistical analysis

Patients’ characteristics, treatment outcome and toler-
ance, and overall survival were listed and compared be-
tween the 2 groups. We used c2 tests or Fisher exact tests
for categorical variables and Wilcoxon rank sum tests for
nonnormally distributed continuous variables. Kaplan-
Meier log-rank tests were used to evaluate overall sur-
vival. Statistical significance of all tests was assumed at P
< .05. One-sided P values were reported for outcome
analyses. All statistics were calculated using SAS statis-
tical software, University Edition for Mac (SAS Institute
Inc, Cary, North Carolina).
I 1 (4.6) 0
II 7 (31.8) 7 (26.9)
III 14 (63.6) 18 (69.2)
IV 0 1 (3.9)

T classification of
TNM staging

.38

1 1 (4.8) 0
2 5 (23.8) 3 (12.0)
3 15 (71.4) 21 (84.0)
4 0 1 (4.0)

N classification of
TNM staging

>.99

0 4 (17.4) 4 (16.7)
1 15 (65.2) 16 (66.7)
2 3 (13.0) 4 (16.7)
3 1 (4.3) 0

Abbreviation: ECOG Z Eastern Cooperative Oncology Group.
Results

Patient characteristics

Table 1 lists baseline patient characteristics and com-
pares patients who had frequent companionship (n Z 35)
versus infrequent companionship (n Z 24), with frequent
companionship defined as documentation that the patient
was accompanied by a spouse, relative, or friend at a
physician encounter at �50% of all physician visits.
There were no significant differences in patient age, sex,
performance status, baseline weight, weight loss before
diagnosis, tumor characteristics, or cancer staging be-
tween the 2 groups. There were no significant differences
in marital status between the 2 groups (P Z .33). No
significant difference in survival was found between
married patients compared with nonmarried (single,
divorced, or widowed) patients when looking at marital
status alone (P Z .37). All patients were referred for
nutrition consultation per standard practice for patients
with esophageal cancer at the cancer institution.

Table 2 lists treatment characteristics and compares
treatments received by patients who had frequent
companionship and those who had infrequent compan-
ionship. There were no significant differences in radiation
dose, number of radiation fractions, chemotherapy cate-
gory, or use of surgical resection between the 2 groups.
Companionship status and patient outcomes

No overall survival difference was demonstrated be-
tween patients who had frequent companionship at their
physician visits and those who had infrequent compan-
ionship (P Z .98) (Fig 1). However, patients with frequent
companionship maintained their weight better than those
with infrequent companionship (median weight loss of 2.7
kg vs 4.9 kg; P Z .04; Fig. 2A). When examining weight
loss solely based on marital status, irrespective of
companionship status, married patients did not maintain



Figure 1 Patients were categorized into 2 groups by the frequency of
frequent companionship had documented caregiver presence at �50%
had documented caregiver presence at <50% of physician visits. Ther
frequent companionship and patients who had infrequent companions

Table 2 Treatment characteristics

Parameter Infrequent
companionship,
n (%)
(n Z 24)

Frequent
companionship,
n (%)
(n Z 35)

P
value

Radiation
dose, Gy
(range)

50.4 (45.0-72.0) 50.4 (39.0-66.0) .80

Radiation
fractions
(range)

28 (18-34) 28 (13-33) .59

Treatment
duration, days
(range)

39 (9-64) 39 (17-60) .88

Radiation
therapy

.55

3D CRT 13 (56.5) 17 (48.6)
IMRT 10 (43.5) 18 (51.4)

Chemotherapy
types

.73

5-FU and
platinum

10 (43.5) 11 (33.3)

Paclitaxel and
platinum

4 (17.4) 6 (18.2)

Other 9 (39.1) 16 (48.5)
Surgical resection 14 (58.3) 13 (37.1) .11

Abbreviations: CRT Z chemoradiation therapy; IMRT Z intensity
modulated radiation therapy.
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weight significantly better than nonmarried patients (me-
dian weight loss of 3.8 kg vs 3.2 kg; P Z .44; Fig. 2B).
Additionally, patients with frequent companionship had a
greater chance of hospitalization after CRT compared with
those with infrequent companionship (62.9% vs 37.5%; P
Z .049). There were no differences in grade 3/4 leukopenia
or change in albumin throughout the therapy between the 2
groups (P Z .44 and P Z .21, respectively) (Table 3).

As expected, patients who had surgical resection of
their cancer had longer survival (P Z .0001). Subgroup
analyses of patients based on surgical resection found no
overall survival difference between patients with frequent
companionship at physician visits versus those with
infrequent companionship, both in patients who had sur-
gical resection (P Z .67) and patients who did not have
surgical resection (P Z .23). Short-term outcomes
including hospitalization, weight loss, leukopenia, and
albumin decrease did not differ between patients with
frequent companionship at physician visits versus those
with infrequent companionship, both in patients who had
surgical resection and patients who did not have surgical
resection (Table 4).

Discussion

To our knowledge, no studies to date have directly
examined the effect of the presence of caregivers on the
documented caregiver presence at physician visits: patients with
of physician visits, and patients with infrequent companionship
e was no difference in overall survival between patients who had
hip (P Z .98).



Figure 2 (A) Distribution of weight loss by companionship frequency. (B) Distribution of weight loss by marital status. Negative
values for weight loss indicate weight gain. The horizontal line inside each box indicates the median, the top and bottom of the box
indicate the interquartile range, the I bars indicate the minimum and maximum values, and the diamond indicates the mean.
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outcome of patients with esophageal cancer treated with
CRT. It has been suggested that the benefits of marriage
on survival in cancer are mediated through improved
social support and that providing support to unmarried
patients with cancer might significantly reduce differences
in survival rates between married and unmarried patients
with cancer.5
Table 3 Patient outcomes

Outcome Infrequent
companionship,
n (%)

Frequent
companionship,
n (%)

P
value

Hospitalization 9 (37.5) 22 (62.9) .049
Weight loss, kg
(range)

4.9
(e0.2 to 14.6)

2.7
(e3.3 to 15.5)

.04

CTCAE grade 3/4
leukopenia

9 (45) 12 (38.7) .44

Albumin decrease,
g/dL (range)

0.2
(e0.8 to 1.2)

0.35
(e0.3 to 1.4)

.21

Abbreviation: CTCAE Z Common Terminology Criteria for
Adverse Events, version 4.0.

Table 4 Patient outcomes based on surgical resection

Outcome With surgical resection

Infrequent
companionship,
n (%)

Frequent
companionship,
n (%)

Hospitalization 3 (21.4) 6 (46.2)
Weight loss, kg (range) 4.9 (e0.2 to 14.6) 2.7 (e3.3 to 15.6)
CTCAE grade 3/4
leukopenia

4 (33.3) 4 (33.7)

Albumin
decrease, g/dL (range)

0.1 (e0.1 to 1.2) 0.5 (e0.1 to 1.40)

Abbreviation: CTCAE Z Common Terminology Criteria for Adverse Event
We conducted a retrospective study to examine whether
the survival, nutritional status, and treatment tolerance of
patients with esophageal cancer undergoing CRT were
associated with having caregiver support, defined as having
a spouse, family member, or friend attend �50% of all
physician visits. In accordance with our hypothesis, patients
who were frequently accompanied at physician visits had
less weight loss during CRT. However, there were no sig-
nificant differences in overall survival or leukopenia. Patients
in this study who had surgical resection of their cancer had
longer survival; frequency of companionship during physi-
cian visits had no influence on survival among the patients in
this study who had surgery. This finding is similar to that of
a study by Brusselaers et al, which found that marital status
had no influence on survival among patients with esophageal
cancer undergoing surgery.18 The sample size in our study,
however, was limited and may not shed light on survival
status.

In a secondary analysis of data from a randomized
controlled trial that sought to examine whether survival of
patients with advanced cancer would be associated with
having a family caregiver, Dionne-Odom et al found that
Without surgical resection

P
value

Infrequent
companionship,
n (%)

Frequent
companionship,
n (%)

P
value

.17 6 (16) 12 (72.7) .37

.09 4.5 (0-8.7) 2.7 (e2.2 to 15.2) .11

.61 5 (62.5) 8 (40.0) .26

.21 0.3 (e0.8 to 0.95) 0.3 (e0.3 to 1.4) .43

s, version 4.0.
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patients with a caregiver actually had shorter survival
compared with those without a caregiver.19 It is plausible
that patients in the current study who were more
frequently accompanied during their physician visits had
higher daily needs and required family or friends to
accompany them to medical visits, perhaps accounting for
why patients who were more frequently accompanied had
more hospitalizations in this study. However, similar to
the study by Dionne-Odom et al, the data we collected on
potential markers of disease severity do not support this
explanation because there were no differences in ECOG
performance status, patient baseline weight and weight
loss, cancer staging, and cancer histology (Table 1).

In this study, we found that the mean weight loss was
significantly less among patients who were more
frequently accompanied during their physician visits.
Literature has shown that patients with weight loss have
worse outcomes when undergoing chemotherapy for
gastrointestinal malignancies and that patients who stop
losing weight have better overall survival.9 Physicians
caring for patients with cancer who are frequently unac-
companied by others at physician visits should thus
consider that this specific patient population may espe-
cially require formal nutritional intervention or
consultation.

This study has potential limitations to be considered.
First, the study is retrospective and not a prospective,
planned analysis. Second, the study is limited in power
and was performed at a single cancer institution, which
may have led to selection bias. Third, the presence of a
patient’s family or friends at a physician visit was
consistently documented but is not a required data
collection point in the institution’s electronic medical
record system. Caregiver presence at each physician visit
was verified with documentation of visits with other
cancer care staff from the same day. Although it is
possible that a caregiver was present at the physician visit
but not successfully documented in the physician note or
the notes of other cancer care staff from the same day, it is
likely that a caregiver in such a case would be considered
a more passive participant compared with caregivers
whose participation in physician visits is readily noted
among patients categorized as having frequent caregiver
presence at physician visits. Nonetheless, having a
spouse, family member, or friend frequently attend
physician visits or having a caregiver is not necessarily
congruent with the quality of the patient’s social support.
Further research needs to be performed to examine how
social support may be quantified and the effects that
specific care or interventions provided by social support
may have on patient survival.

This study’s finding that frequent companionship at
physician visits was associated with less mean weight loss
suggests that caregiver presence at physician visits has an
important role in helping patients understand the tasks
required to maintain nutritional status, which may be
associated with better tolerance of therapy. Of course,
there are myriad ways that a spouse or caregiver helps to
care for an ailing loved one that have yet to be objectively
measured and studied. In a large, single-center, random-
ized controlled comparison of electronic patient-reported
systematic symptom monitoring versus usual care in pa-
tients receiving chemotherapy for metastatic solid tumors,
Basch et al found that systematic symptom monitoring
was associated with increased survival.20 Fatigue, pain,
anorexia, dyspnea, neuropathy, and nausea were found to
be the most common severe or disabling patient-reported
symptoms.21 A sensible mechanism proposed by Basch
et al for improvement in survival was that clinicians were
alerted earlier to patients’ symptoms and thus were able to
promptly respond and prevent adverse consequences.21

Companionship at physician visits may similarly
improve communication of patient symptoms to clinicians
so that symptoms are managed before serious complica-
tions develop.
Conclusions

The medical community increasingly recognizes
caregiver burden and aims to mitigate undue burden and
caregiver distress.22 This study suggests that caretakers
who physically attend physician visits with the patient
may have a significant influence on the patient’s overall
medical care; if feasible, caretakers may want to delegate
some of their other tasks and attend physician office visits
with the patient to aid in communication of the patient’s
needs and implementation of physician recommendations.
As health care systems consider investing in social sup-
port services or interventions to help patients with cancer,
they may find it wise to continue to explore whether
providing companionship at medical visits influences
morbidity or mortality more than simply providing
assistance to get to medical appointments.
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