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Introduction: One-year mortality after hospital discharge is higher among older patients with colorectal cancer
who underwent surgery compared to younger patients. Taking care of older adults with multi-morbidity is
often fragmented with lack of coordination and information exchange between healthcare professionals. The
aim of this studywas to evaluate emerging health problems and quality of life after implementing a standardized
shared-care model.
Material and Methods: 141 patients aged ≥70 years who underwent surgery for colorectal carcinoma in two hos-
pitals were included. A standardized transmission from hospital to primary care was set up. Patients' health sta-
tus and quality of life was evaluated during subsequent follow-up moments.
Results:A reduction in one-yearmortality rate from10.9% to 9.2%was observed after implementation of the stan-
dardized shared-care model. Almost all health status domains improved to ‘good’ during follow-up moments,
still the general condition remained poor in 26% of patients at week fourteen. Although quality of life improved
during subsequent follow-up moments, fatigue, dyspnoea and insomnia were the most prominent persisting
problems at the end of follow-up.
Discussion: The implementation of a standardized shared-care model for older patients after surgery for colorec-
tal cancer resulted in a reduction in the one year mortality rate. Althoughmost aspects of both health status and
quality of life improved during subsequent follow-up moments, especially the general condition remained poor
for a long time after surgery. Thismeans that, besides a good preoperative counseling of patients, future research
should focus on possible interventions to improve general condition.

© 2018 Elsevier Ltd. All rights reserved.
1. Introduction

With aging of the population and the implementation of population-
based screening tests, the incidence of colorectal cancer in the Nether-
lands has increased over the past years, and the proportion of older pa-
tients is growing from 3910 patients aged ≥70 years diagnosed with
colorectal cancer in 1990 to 7203 patients in 2015 [1]. Up to high age,
the vast majority of these patients undergo surgical resection, eventu-
ally combined with (neo)adjuvant therapy [2]. The progress in treat-
ment options has led to a decrease in local recurrence and a better
uri Medical Centre, Tegelseweg
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overall survival [3]. Unfortunately, population-based studies show that
survival of older patients with colorectal cancer is worse compared to
younger patients. However, this difference seems to be largely attribut-
able to an excessmortality in thefirst year after discharge [4]. Until now,
no unambiguous cause could be identified. The fact that several studies
found a similar disease-specific survival for older and younger patients
with colorectal cancer, suggests that multiple competing causes of
deathmight play a role [5, 6]. This means that early recognition of dete-
rioration of health and the initiation of proper interventions are
important.

Except for the few standardized follow-up moments according to
(inter)national guidelines by oncological specialists, the main medical
care in the first year after colorectal cancer treatment is delivered by
the general practitioner (GP). In this shared-care system focusing on
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good patient care as well as cost-effectiveness, GPs act as gatekeeper
when it comes to early warning of deterioration of health, recurrence
and management of side effects of treatment. Nevertheless, taking
care of older adults with multi-morbidity living at home is often
fragmented with lack of coordination and information exchange be-
tween healthcare professionals, the patient and their relatives [7]. Previ-
ous research pointed out the value that patients place on effective
communication and coordination among their providers [8, 9]. Besides
patients' satisfaction, this improved communication and coordination
between healthcare providers might lead to early recognition of deteri-
oration of health. In two large teaching hospitals in the southern part of
the Netherlands, a standardized shared-care model was implemented.
The aim of this study was to evaluate emerging health problems and
quality of life (QoL) after implementing a standardized shared-care
model for older patients with colorectal cancer.

2. Material and Methods

2.1. Patients

All hospitalized patients aged ≥70 years who underwent
transabdominal surgery for colorectal carcinoma in two large teaching
hospitals in the Netherlands between October 1st, 2014 and February
1st, 2016, were asked to participate in this study. Participants were re-
quired to understand and be capable of filling in questionnaires in the
Dutch language. Written informed consent was provided by patients
before inclusion in the study.

2.2. Follow-Up Procedure

A standardized transmission from hospital to primary care was set
up, using a formatted letter of discharge and brochures containing spe-
cific information for the patient on the one hand and the general practi-
tioner on the other hand. The subsequent follow-up consisted of three
proactive visits by the GP at week two, six, and fourteen after discharge
from the hospital (Fig. 1). During these visits the GP scored patients'
frailty and health status (general condition, nutritional state, wound
healing, gastro-intestinal functioning, and frailty) by using standardized
forms. These forms were set up before the start of the study by a group
of physicians involved in both the primary and hospital care of older pa-
tients with colorectal carcinoma. Based on these findings, the GP de-
cided whether interventions or referral to the hospital was needed.
Besides these proactive patient visits, a member of the oncology team
was available for answering potential questions from the GP's side.
The study was approved by the Medical Ethical Committee of Catharina
Hospital Eindhoven.

2.3. One Year Mortality Rate

The one-yearmortality ratewas evaluated retrospectively at the end
of the follow-up period. This one-year mortality rate after implementa-
tion of the shared-carefollow-upmodelwas comparedwith both hospi-
tal-specific and national one-year mortality rates in the year before
implementation of the shared-carefollow-up model. These one-year
mortality rates for patients above 70 years who underwent surgical
Informing GP’s 1st Qol measurement

1st Health status
evaluation by GP

2nd Health status
evaluation by GPStart

Day 1 Week 2 Week 4 Week 6

Fig.1. Design of the study showing the follow-up moments wi
treatment for colorectal cancer were delivered by the Netherlands Can-
cer Registry.

2.4. Measures

Patients' vulnerability and health status was scored by the GP by
using the previously mentioned standardized forms in week two, six
and fourteen after discharge. Patient satisfaction and QoL were mea-
sured at four and twenty weeks after discharge. Patients' QoL wasmea-
sured by using the EORTCQLQ-C30 and CR38 modules. These modules
were designed by the European Organization for the Research and
Treatment of Cancer (EORTC). The EORTCQLQ-C30 questionnaire con-
sists of 30 questions on functional scales, a global QoL measure and
symptom assessment [10]. The EORTC QLQ –CR38 is designed specifi-
cally for colorectal cancer and consists of 38 items addressing gastroin-
testinal symptoms, chemotherapy side effects, defecation problems,
pain, problems with micturition and separate items addressing sexual
function for men andwomen. For both questionnaires a high functional
score represented a high level of function while a high symptom score
represented a high level of symptoms.

2.5. Statistical Analyses

Domains such as general condition, nutritional state, wound healing
and gastro-intestinal functioning were categorised in good vs. moder-
ate/poor while frailty was categorised in “frail with complex care”,
“frail without complex care” and “no frailty”. Differences in these do-
mains between the follow-up moments were analysed with paired
samples t-test. The EORTC health related quality of life (HRQL) instru-
ments were scored according to the guidelines. Differences in “general”
and “colorectal-specific” quality of life between two follow-upmoments
were analysedwithpaired samples t-test orWilcoxon rank test depend-
ing on normal distribution. All statistical analyseswere performed using
IBM® SPSS® Statistics, version 22.

3. Results

Onehundred forty six patients completed the informed consent pro-
cedure before start of the surgical treatment for colorectal cancer. In the
study cohort 47.5% of the patients were men (Table1). The median age
at surgery was 77 years (range 70–92 years). 26.2% of tumours were lo-
cated in the rectum vs. 73.8% in the colon and 70.2% of patients were
treated laparoscopically.

Five patients died in the direct postoperative period before dis-
charge, resulting in a total inclusion of 141 patients between October
1st, 2014 and February 1st, 2016. One patient died within the first
four weeks after discharge, while another three patients died before
the twenty weeks follow-up moment. Four patients died between
twenty weeks and one year after discharge, bringing the one-year mor-
tality rate after discharge from the hospital to 5.6%with an overall post-
operative one-year mortality rate of 9.2%. According to the
NetherlandsCancer Registry, the postoperative one-year mortality rate
for patients with colorectal cancer over 70 years old in the year before
implementation of the shared-carefollow-up model was 13.2% in the
Netherlands and 10.9% in the two study hospitals.
2nd Qol measurement

3rdHealth status
evaluation by GP

Week 14 Week 20

th discharge from the hospital as start point of the study.



Table1
Baseline characteristics of patients aged 70 years or older who had undergone sur-
gery for colorectal cancer.

Characteristic Study patients
(n = 141)

Age at surgical treatment (Years)
Median
Range

77
70–92

Gender
Male
Female

67 (47.5%)
74 (52.5%)

TNM stage
Stage I
Stage II
Stage III
Stage IV

35 (24.8%)
47 (33.3%)
44 (31.2%)
15 (10.6%)

Tumour location
Rectum
Colon

37 (26.2%)
104 (73.8%)

Surgical approach
Laparotomy
Laparoscopy

42 (29.8%)
99 (70.2%)

ASA grade
Grade I
Grade II
Grade III
Grade IV

31 (22.0%)
78 (55.3%)
26 (18.4%)
6 (4.3%)

(Neo-)adjuvant treatment
No (neo-)adjuvant treatment
Adjuvant chemotherapy
Neo-adjuvant chemoradiation

102 (72.3%)
28 (19.9%)
11 (7.8%)

TNM: Tumour Node Metastasis, ASA: American Society of Anaesthesiologists.
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3.1. Health Status Evaluation

Only 75 of the 137 healthcare scoring forms send to the contacted
GPs were returned to the hospital, resulting in a response rate of 55%.
Results of the health status evaluations, as filled in by the GPs, showed
an improvement in all checked health status domains during the fol-
low-up moments at two, six, and fourteen weeks (Fig. 2). A good
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Fig.2. Evaluation of the patients' health status domains by the general pract
general condition was observed in 58%, 73%, and 74% of the patients at
respectively two, six, and fourteen weeks, a good nutritional status in
69%, 82%, and 91%, good wound healing in 76%, 88%, and 97% and a
good intestinal function in 73%, 90%, and 96%, respectively.

Frailty was measured at two, six, and fourteen weeks. At two weeks
after discharge 6% of patients were scored as “frail in need of complex
care” decreasing to 3% at six and fourteen weeks (Fig. 3). Forty-
fourpercent of the patients were scored as “frail without need of com-
plex care”, decreasing to 33% and 36% at six and fourteenweeks respec-
tively. 50% of the patients showed “no frailty” increasing to 64% and61%.
3.2. Quality of Life Measurements

The questionnaire response rates were 126 (90%) and 115 (84%)
from 140 and 137 alive patients at respectively four and twenty weeks
from hospital discharge. At four weeks after hospital discharge patients
scored worst on the following “general” QoL domains measured by the
EORTC QLQ CR30: Physical function, Role function, Fatigue, Pain, Dys-
pnoea, Insomnia and Appetite loss. All “general” QoL domains had im-
proved at twenty weeks after hospital discharge, with statistical
significant improvements in Role Function (p b .01), Social Function
(p = 0,01), Fatigue (p b .01), Pain (p b .01), Appetite loss (p b .01),
and Diarrhoea (p b .01). Although an improvement was seen over
time, Fatigue, Dyspnoea, and Insomnia remained the most prominent
problems at the twenty week follow-up(Table2).

Also for the colorectal-specific QoL domains, as measured by the
EORTC QLQCR38 questionnaire, patients scored better at the twenty
weeks follow-up comparedwith 4 weeks follow-up(Table3). Significant
differences between the follow-upmoments were observed for the fol-
lowing domains: Sexual functioning (p= .02), Gastro-intestinal prob-
lems (p b .01), Stoma-related problems (p = .028), Defecation
problems (p = .02), and Weight loss (p b .01). Male sexual problems
and micturition problems worsened over the follow-up period, al-
though differences between four and twenty weeks were not statisti-
cally different. The scoring on chemotherapy side effects did not
change over time.
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Patients' frailty status
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Fig.3. Evaluation of the patients' frailty by the general practitioner during the follow-up moments at 2, 6 and 14weeks after discharge. (n= 75).
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4. Discussion

A standardized shared-care model for surgically treated patients
with colorectal cancer was developed and implemented. This shared-
care model consists of a comprehensive clinical handover to the pa-
tients' GP followed by standardized proactive follow-up moments. We
found a reduction in the one-year mortality rate from 10.9% in the
year before implementation to 9.2% in the year after implementation
of the standardized shared-care model. Although an improvement in
all health status domains during follow-up moments by the GP at two,
six and fourteen weeks after discharge was seen, the general condition
remained poor in 26% of patients at 14 weeks after discharge. Also
frailty remained a substantial problem as 39% of the surgically treated
patients were still scored as “frail” at fourteen weeks after discharge.
Previous studies already identified a worse score in these health status
domains as important predictors for one-year survival and postopera-
tive recovery [11, 12]. Early recognition of deterioration in these health
status domains, as provided in the used shared-carefollow-up model,
may result in a better overall postoperative outcome. As reported
Table2
Mean scores of EORTC QLQ-C30 subscales, measured at 4 and 20 weeks after discharge.
QoL: Quality of Life.

EORTC-QLQ-CR30 Week 4 n = 126
(mean)

Week 20
n = 115 (mean)

p-value

Functional scales
Global health status/QoL 70.57 74.19 0.058
Physical Function 70.41 73.30 0.089
Role Function 62.10 75.36 0.000
Emotional Function 79.59 81.89 0.212
Cognitive Function 81.48 82.74 0.915
Social Function 79.10 86.58 0.013

Symptom scales
Fatigue 38.53 27.44 0.000
Nausea/vomiting 7.60 4.06 0.181
Pain 22.35 11.74 0.000
Dyspnoea 21.24 17.97 0.250
Insomnia 23.73 21.24 0.157
Appetite loss 23.39 9.06 0.000
Constipation 12.20 11.60 0.709
Diarrhoea 15.72 6.67 0.002
Financial problems 7.80 4.46 0.082

Functional scales and symptoms are presented separately, higher scores in functional do-
mains means improvement, lower scores in symptoms means improvement. Bold p-
values represent a statistical significant difference between follow-up moments.
previously, we found an improvement in all general QoL domains, mea-
sured by the EORTCQLQ-C30 questionnaire, during subsequent follow-
upmoments. [13] Nevertheless, we identified fatigue as themost prom-
inent persisting problem at twenty weeks follow-up. This is in line with
findings in previous studies that identified fatigue as the most bother-
some symptom after colorectal cancer treatmentwith neoadjuvant che-
moradiation therapy and recent surgery [14–16]. Fatigue is not only
physically limiting, but also has its effects on functioning in daily life
such as social and emotional functioning. As GPs are most directly in-
volved with these issues, early recognition of persistent fatigue must
be an important point of care during primary care follow-up [17]. Also
colorectal cancer-specific QoL improved during follow-up moments.
Onlymale sexual problems andmicturition problems seemed toworsen
over the follow-up period. These problems are well-knownlong-term
side effects of neurovascular damage by neoadjuvant chemoradiation
therapy and direct surgical trauma [18–20]. Although postoperative
sexual problems are often inadequately discussed by both patients
and doctors, early recognition, treatment and psychosocial support of
this problem may result in better functional outcomes and higher QoL
levels [21, 22].
Table3
Mean scores of EORTC QLQ-CR38 subscales, measured at 4 and 20 weeks after discharge.

EORTC-QLQ-CR38 Week 4
n = 126
(mean)

Week 20
n = 115
(mean)

p-value

Functional scales
Body image 84.71 85.32 0.827
Future perspective 68.14 72.27 0.056
Sexual functioning 8.04 13.17 0.015
Sexual enjoyment 42.42 54.55 0.056

Symptom scales
Micturition problems 38.05 46.83 0.704
Chemotherapy side effects 19.91 16.91 0.275
Gastrointestinal problems 19.71 14.50 0.003
Male sexual problems 58.57 60.00 0.794
Female sexual problems 3.33 0.00 1.000
Stoma-related problems 32.40 25.31 0.028
Defecation problems 14.41 11.52 0.017
Weight loss 28.27 9.23 0.000

Functional scales and symptoms are presented separately, higher scores in functional do-
mains means improvement, lower scores in symptoms means improvement. Bold
p-values represent a statistical significant difference between follow-up moments.
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Comparing whether follow-up should be led by a GP instead of fol-
low-up led by the treating medical specialist was not the aim of our
study. Nevertheless, recent literature shows that follow-up led by GPs,
in comparison to follow-up led by an oncological specialist, is safe and
seems not to interfere with patients' QoL [23]. Also, cancer survivors
are prepared to be followed-up by another healthcare provider than
their medical specialist, as long as continuity of care is guaranteed
[24]. Most problems which the patients are confronted with, such as
persistent fatigue after chemoradiation therapy, cover the expertise of
both the GP and the oncological specialist. Therefore, additional stan-
dardized follow-up moments by the GP, on top of the current follow-
up moments led by the medical specialist, could be of added value in a
population of frail older patients with cancer. This added value of sup-
plementary follow-up by the GP lies in assessment of overall condition
and the impact of disease on relationships, since most patients prefer
to discuss these subjects in a primary care setting [25].

It is known that colorectal surgery results in a decline in physiologi-
cal and functional capacity, especially in older patients inwhoma return
to preoperative functional capacity can take months or even remains
absent [26, 27]. This decline is known as an important risk factor for in-
creased mortality and may contribute to the one-year excess mortality
in older patients with colorectal cancer [28]. Using an intensified
shared-carefollow-up strategy, in which specific health-related issues
can be detected and addressed, is one way to deal with these major
problems in a frail older population. Another way to deal with these
problems is to organise preoperative interventions in order to increase
patients' future restorative ability. Previous literature revealed that the
frequency of postoperative complications can be declined by tackling
preoperative modifiable risk factors in so-called prehabilitation pro-
grams [29]. As these programs focus on an improvement of the preoper-
ative general health status by optimising physical condition and
nutritional status, a prehabilitation programmay be a valuable strategy
to deal with the excessmortality in older patientswith colorectal cancer
[30].

The prospective design together with the high patient response rate
on the validated questionnaires we used, are crucial to the strengths of
our study. However, there are also weaknesses limiting the external va-
lidity of the results. The high one-year mortality rate is pointed out as a
major problem in the population of older patients with colorectal can-
cer. Therefore, comparing the mortality rates in the year before and
after implementation of the shared-carefollow-up model, as pointed
out in the results section, is valuable when clinical applicability is con-
sidered. However, given the heterogeneity of the population of older pa-
tients with colorectal cancer, comparing the study cohort with a
historical cohort is very difficult and residual confounding probably
plays a role. A potential valuable addition to the study design could be
the determination of the patients' pre-operative QoL and frailty al-
though the reliability of this preoperativemeasurement could be biased
by the mental and physical effects of the presence of a tumour. Another
limitation of our studywas the relatively low response rate of the health
status evaluations filled in by GPs (55%). Nevertheless, most of the par-
ticipating GPs reported the advantage of a formatted discharge letter
and the structured information brochure. This finding is in line with re-
cent literature, which demonstrates the relationship between an ade-
quate transmission and the percentage of GPs willing to co-manage
cancer survivors. [31]

We conclude that the implementation of a standardized shared-care
model for older patients after surgery for colorectal cancer resulted in a
reduction of the one-year mortality rate. Although an improvement of
both health status and quality of life during subsequent follow-
upmoments was observed, especially general condition remained poor
for a long time after surgery. Persistent postoperative health problems
need to be prevented or addressed in time in order to improve the
one-year postoperative recovery and survival rate as well as QoL in
older patients with colorectal cancer.
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