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Background and aim: Costs of follow-up strategies in patients after surgery for oesophageal

cancer have not been evaluated. We therefore randomised 109 patients to standard outpa-

tient clinic follow-up by a surgeon (n = 55) or home visits by a specialist nurse (n = 54) and

compared costs between these two strategies.

Method: Cost comparisons included comprehensive data on hospital costs, diagnostic

interventions and extramural care. Detailed information on health care consumption

was obtained from a case record form at 6 weeks, and 3, 6, 9 and 12 months after randomi-

sation.

Results: Total medical costs were lower for nurse-led follow-up (€2592 versus €3798) than

standard follow-up, although this difference was not statistically significant (p = 0.11). This

advantage in the nurse-led follow-up group was mainly due to lower costs for follow-up

visits (€234 versus €503; p < 0.001), and a trend towards lower costs for total intramural care

(€1477 versus €2277; p = 0.19).

Conclusion: Nurse-led follow-up of patients after oesophageal cancer surgery is likely to be

cost effective and may even generate cost savings. The results of this study further support

a specific role of nurses in the medical care of patients with malignant diseases.

� 2009 Elsevier Ltd. All rights reserved.
1. Introduction

The incidence of oesophageal cancer has risen dramatically

over the past two decades in the Western world, due to a

marked increase in the incidence of adenocarcinoma.1,2 De-

spite recent advances in the curative treatment of oesopha-

geal cancer,3 less than 50% of patients have operable disease
er Ltd. All rights reserved
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erschuur).
at presentation. Surgery for oesophageal cancer is a serious

life event, which is often accompanied by significant morbid-

ity and influences quality of life of patients.4–9 It is well known

that approximately 30% of patients will develop recurrent can-

cer within the first year after oesophageal resection. There-

fore, treatment of physical problems and counselling of

emotional problems are important issues during follow-up.10
.
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Over the last few years, the role of nurses in clinical med-

icine has been expanding.11 As before, nurses provide ser-

vices which complement or extend the role of physicians.

Recently, nurses increasingly perform tasks and procedures

previously performed by physicians.12,13 One of the ways in

which this is done is by the introduction of nurse-led clinics

for the care of patients with oncological disorders.14–17

In the light of the commonly held view that nurse-led care

may generate cost savings, it is remarkable that the economic

implications of this in the gastrointestinal practice have only

been evaluated in a few studies.18–20 In this regard, it has been

demonstrated that costs of flexible sigmoidoscopy18,19 and

capsule endoscopy20 are lower if performed by nurses than

physicians. Costs were, however, only ‘roughly’ calculated,

using charges and with little information about the differen-

tiation of these costs. As costs increasingly play an important

role in clinical decision making, nurse-led follow-up could

add in decreasing costs follow-up after oesophageal cancer

surgery. To date, there have been no cost-analysis studies

comparing different follow-up strategies after surgery for

oesophageal cancer, i.e. outpatient clinic follow-up by a sur-

geon versus home visits by a specialist nurse. We therefore

performed a randomised trial (Trial registration:

ISRCN91288232), comparing total costs of these two follow-

up regimens in patients who had undergone an oesophageal

resection with curative intent.

2. Materials and methods

2.1. Study population

Patients were recruited from a university hospital (n = 105)

and a general hospital (n = 4). Between January 2004 and

February 2006, 109 consecutive patients who had undergone

oesophageal resection were randomised to follow-up by

surgeons at the outpatient clinic (standard follow-up) or

home visits performed by a specialist nurse (nurse-led

follow-up). Inclusion criteria included surgery with curative

intent for oesophageal or gastric cardia cancer and written
Table 1 – Patient characteristics of 109 patients randomised to
oesophageal cancer surgery.

Stand

Age; mean ± SD

Gender; no. of patients (%)

Male

Female

Radiation and/or chemotherapy prior to surgery

Total

– Chemotherapy

– Radiation and chemotherapy

Surgical technique

– Transhiatal oesophagectomy

– Transthoracic oesophagectomy

Median dysphagia scorea at baseline

a Graded as: 0 = ability to eat a normal diet; 1 = ability to eat some solids

only; 4 = complete dysphagia.
informed consent. The two follow-up groups were similar

with respect to patient characteristics (Table 1). Both follow-

up groups predominantly consisted of males, with a mean

age of 61 years. The study was approved by the Central

Committee on Research Involving Human Subjects in the

Netherlands.

2.2. Study end-points

Clinical outcomes were health-related quality of life (HRQoL),

medical outcome, patient satisfaction and costs. The clinical

outcome has been presented in detail elsewhere.21 In the cur-

rent study, we thoroughly evaluated medical costs of the two

follow-up strategies. Costs were studied from a societal per-

spective and were estimated for a period of 12 months fol-

low-up in a total of 95 (87%) patients or until death in 14

(13%) patients.

2.3. Data collection

Patients were randomised 3 weeks after hospital discharge,

during the first visit to the outpatient clinic after the opera-

tion. The next scheduled follow-up visits were at 6 weeks,

and 3, 6, 9 and 12 months after randomisation. The participat-

ing surgeons as well as the specialist nurse filled out stand-

ardised case record forms (CRFs) during the follow-up visits.

For each patient, we registered the number of inpatient days,

the use, type and number of diagnostic procedures and, if

indicated, the use, type and treatment procedures that were

performed. In addition, visits to the outpatient clinic and gen-

eral practitioners were registered.

HRQoL was assessed using the EuroQol-5D measure,22 the

oncology-specific European Organization for Research and

Treatment of Cancer (EORTC) QLQ-C30 measure23 and the

oesophageal cancer specific EORTC QLQ-OES18 measure.24

HRQoL questionnaires were completed at randomisation,

and at 4, 7 and 13 months after randomisation. The question-

naire assessing patient satisfaction was filled out 7 months

after randomisation.
standard follow-up or nurse-led follow-up after

ard follow-up Nurse-led follow-up
n = 55 n = 54

61 ± 7 61 ± 9

41 (75) 40 (76)

14 (25) 14 (24)

17 (31%) 14 (26%)

12 6

5 8

41 (75%) 43 (80%)

14 (25%) 11 (20%)

0 0

; 2 = ability to eat some semisolids only; 3 = ability to swallow liquids
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2.4. Cost calculations

Real medical costs were calculated by multiplying the vol-

umes of health care use with the corresponding unit prices.

For the calculation of the total medical costs per patient, we

distinguished intramural medical costs (inpatient days,

health practitioner care, full cost prices of medical treatment

and other medical procedures) and extramural medical costs

(general practitioner). Costs caused by loss of production due

to absence from work were not taken into account, because

the majority of patients had already retired from work.

For the most important cost items, unit prices were deter-

mined by following the micro-costing method,25 which is

based on a detailed inventory and measurement of all re-

sources used. Costs for inpatient days in the hospital were

estimated as real basic costs per day using detailed informa-

tion from the financial department of the hospital. We made a

distinction between costs of the university and the general

hospital. These estimates included overhead and indirect

costs. From a differential point of view, i.e. the comparison

of the two follow-up strategies, some diagnostic interven-

tions, such as X-rays and MRI scans, were decided to be less

relevant. We chose not to spend much time and effort in

exploring costs that were unlikely to make a large difference

in the study result,26 for example, costs that were low in price

and in volume. For these, we used charges as a proxy of real

costs. In the Netherlands, a detailed ‘fee for service’ system

is used for the remuneration of medical interventions and

diagnostic procedures. In order to calculate the costs of med-

ication use, average charges for analgesics, antibiotics and

additional medications were used. We reported costs in Euro

for the year 2006. Discounting was not relevant because of the

limited time horizon.

2.5. Statistical analysis

All analyses were performed on an intention-to-treat basis.

The cost differences between standard follow-up and nurse-

led follow-up were analysed using the Mann–Whitney U test.
Table 2 – Outcome in quality of life of 109 patients randomise
oesophageal cancer surgery at 13 months of follow-up.

S

EuroQol-5D (0-100)a

EuroQol VAS scalea

EORTC QLQ-C30b

– Functional scales No di

– Symptom scales No di

– Global health status (0–100)a

EORTC QLQ-OES18c

– Scales related to food intake No di

– Single item scales No di

– Pain scale (100–0)a

a p = NS.

b The EORTC QLQ-C30 incorporates five functional scales (physical, role,

vomiting, pain) and a global health/quality of life scale.

c The EORTC QLQ-OES18 incorporates five multi-item scales (dysphagia,

(having a dry mouth, troublesome taste, troublesome coughing, troubleso
Since cost data per patient (but not per day care) are typically

highly skewed, we used non-parametric bootstrap techniques

to derive a 95% confidence interval for the differences in dis-

tributions of the direct medical costs.27

3. Results

3.1. Clinical outcome

In total, 11 (20%) patients of the nurse-led follow-up group

and 16 (29%) patients of the standard follow-up group were

diagnosed with recurrent loco regional tumour and/or metas-

tases 1 year after oesophageal resection (p = 0.50). Of these,

nine (33%) patients received palliative chemotherapy and five

(19%) patients were treated with external beam radiation

therapy. Fourteen (13%) patients died within the first year

after surgery. These findings were equally distributed be-

tween the two follow-up groups.

Mean quality of life scores were similar in both follow-up

groups (Table 2). For the whole group, a significant improve-

ment was found on the dysphagia, eating and indigestion

scales (QLQ-OES18), on the fatigue, physical, role, cognitive

and social functioning scales and in global health (QLQ-

C30). Mean overall patient satisfaction rate was 8.3 ± 1.2 for

the nurse-led follow-up group and 7.9 ± 1.2 for the standard

follow-up group (p = 0.14).

3.2. Costs

A cost-minimisation analysis was performed, since the clini-

cal and quality of life outcomes of both patient groups were

not different and therefore only costs could be compared.25,26

Table 3 gives an overview of the average health care use

and costs per patient for standard and nurse-led follow-up

of patients after oesophageal cancer surgery. The total aver-

age costs per patient were not statistically significantly higher

for standard follow-up than nurse-led follow-up (€3798 versus

€2592; p = 0.11). Costs of nurse-led follow-up visits were lower

than those of standard follow-up (€234 versus €503; p < 0.001).
d to standard follow-up or nurse-led follow-up after

tandard follow-up Nurse-led follow-up
n = 55 n = 54

74 76

69 71

fferences in scale scores

fferences in scale scores

71 73

fferences in scale scores

fferences in scale scores

10 9

emotional, cognitive, social), three symptom scales (fatigue, nausea/

eating, deglutition, indigestion, pain) and four single symptom scales

me talking).



Table 3 – Average health care use and costs (€, 2006) per patient during standard follow-up or nurse-led follow-up after
oesophageal cancer surgery.

Cost category Cost prize Standard follow-up Nurse-led follow-up 95% CIa Mann-Whitney

n = 55 n = 54

Volume Costs Volume Costs

Costs follow-up visits 5.0 503 4.7 234 <0.001 (230 to 303)

Total intramural care

Inpatient days

– Hospital (academic) 553 1.9 1046 0.4 202

– Hospital (general) 405 2 802 1.4 585

– Nursing home/hospice 184 0.4 70 2.5 453

Outpatient clinic

– Physician (academic) 144 2.1 304 1.35 195

– Physician (general) 104 0.5 55 0.4 42

2277 1477 0.19 ()1252 to 2412)

Total diagnostic procedures

X-ray thorax/abdomen/skeleton 60 0.4 24 0.4 23

Ultrasound neck/abdomen 45 0.1 5 0.0 0

CT-scan 140 0.8 107 0.3 39

MRI 234 0.1 21 0.1 26

Blood tests Variable 59 12

Histology biopsies 50 0.1 3 0.1 3

Laryngoscopy 87 0.1 8 0.0 3

Gastroscopy (+dilation) 345 (+42) 1.2 457 1.3 479

Colonoscopy 75 0.1 5 0.0 3

689 588 0.34 ()242 to 323)

Total additional treatment

Chemotherapy 368 0.7 248 0.3 95

Radiation 19 0.4 7 0.2 4

Stent placement 1600 0.0 0 0.1 83

255 182 0.29 ()234 to 314)

Extramural care

General practitioner (inpatient) 20 1.8 35 2.7 54

General practitioner (home visits) 39 1.0 39 1.5 57

74 111 0.97 ()64 to 7)

Total costs per patient 3798 2592 0.11 ()824 to 2972)

a Derived from 2000 bootstrap samples drawn with replacement.
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According to the protocol, patients were scheduled for five

follow-up visits in the first year after surgery. This was in fact

performed in 82% of patients in the nurse-led follow-up group

and in 60% of those in the standard follow-up group (p = 0.02).

In the standard follow-up group, 14 (25%) patients had more

than 5 consultations, compared to 1 (2%) patient in the

nurse-led follow-up group (p = 0.02).

Although not statistically significant, the costs for intra-

mural care were the highest cost category in both follow-up

strategies, and were higher for standard follow-up than for

nurse-led follow-up (€2277 versus €1477; p = 0.19). The mean

length of hospital stay was longer for patients randomised

to standard follow-up (17.8 versus 8.9 days; p = 0.07), whereas

the mean length of stay in a nursing home was longer for pa-

tients in the nurse-led follow-up group (2.5 versus 0.4 days).

The latter was, however, mainly due to the admission of

one patient, who stayed in a nursing home for a total period

of 127 days. In total, 43 patients (>75%) in each follow-up

group were not admitted to a hospital or a nursing home.

Costs of diagnostic procedures during follow-up were

slightly, but not statistically significantly, higher in the stan-

dard follow-up group than the nurse-led follow-up group

(€689 versus €588; p = 0.34). The mean costs for consulting a
general practitioner were €111 for nurse-led follow-up and

€74 for standard follow-up (p = 0.97).
4. Discussion

In the present study, we compared total costs of home visits by

a specialist nurse with standard follow-up visits by surgeons to

the outpatient clinic in patients after surgery for oesophageal

cancer. Nurse-led follow-up was found to be cheaper than

standard follow-up (€2592 versus €3798). Nevertheless, this dif-

ference was not statistically significant. The largest cost differ-

ences were found in the costs of follow-up visits (€234 versus

€503; p < 0.001) and those of intramural care (€1477 versus

€2277; NS). In a recently published study, we reported that clin-

ical outcome in patients after oesophageal cancer surgery was

not different between the two follow-up strategies. Moreover,

from the perspective of patients, quality of life of patients

and patient satisfaction were also not found to be different.21

It is remarkable that economic implications of involve-

ment of nurses in the oncological practice have only been

evaluated in a few studies.14,15,17–20 As costs increasingly play

an important role in clinical decision making, nurse-led fol-
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low-up could add in decreasing costs follow-up after oesoph-

ageal cancer surgery. To our knowledge, no studies have com-

pared the costs of different follow-up strategies in patients

after oesophageal cancer surgery. The economic implications

of nurses working in the endoscopic practice has, however,

been evaluated.18–20 All these studies reported that costs were

lower if procedures, particularly sigmoidoscopy and video

capsule endoscopy, were performed by trained nurses instead

of physicians. In a study of patients undergoing pelvic radio-

therapy, nurse-led follow-up was compared with conven-

tional medical care.14 The results suggested that specialist

nurses provided comparable follow-up results in terms of

clinical outcome compared to those of physicians. Moreover,

nurse-led follow-up resulted in a 31% cost reduction.

However, in above-mentioned studies18–20 costs were only

‘roughly’ calculated, using charges and with only little infor-

mation about the differentiation of these costs. Since there

is no detailed information available on the costs in the

above-mentioned articles, it is not possible to make cost com-

parisons between these studies and ours. Furthermore, cost

comparisons between medical treatments and their follow-

up periods are often based only on hospital admissions and

diagnostics. Cost comparisons between interventions may

vary substantially, depending on which, and how many, com-

ponents are included in a total cost equation.28 Our study

showed that both intramural care and follow-up visits are

important cost categories.

The results of our study also suggest that nurse-led follow-

up might be able to change patterns of use of medical ser-

vices, as fewer diagnostic procedures and fewer treatments

were performed in patients in the nurse-led follow-up group

compared to those followed up by a physician. This did not

translate in inferior results of clinical outcome. In this regard,

it is important to realise that the early detection of recurrent

tumour after oesophageal cancer surgery currently prompts a

palliative policy of symptoms, as, for now, evidence-based

curative treatment options are not available.

Patients in the nurse-led follow-up group more often had a

consultation with a general practitioner. This can be inter-

preted as evidence that in some cases general practitioners

substituted the expertise of the specialist nurse. On the other

hand, this probably resulted at the same in a more appropri-

ate use of care in the home situation without consulting a

medical specialist for problems that can be dealt with outside

the hospital. Nurse-led follow-up may well have a role in

making oncological care more responsive to individual needs,

and reduce the burden of hospital visits and performing

unnecessary test and investigations in patients.

Follow-up of patients with a high risk of developing metas-

tases is demanding, since the mortality rate is high.29 More-

over, in a palliative setting, it may be difficult to

differentiate between health care costs that can be attributed

to the consequences of the treatment itself, i.e. the oesopha-

geal resection, or those of the palliative stage of the disease.

For instance, the prolonged time that some patients were

admitted to a hospital and/or nursing home (with periods as

long as 145, 72 and 44 days in the present study) may not di-

rectly be related to the follow-up itself, but more to the ad-

vanced stage of the disease. However, even when we leave

these ‘palliation-related costs’ out of consideration, this did
not affect the conclusion that nurse-led follow-up of this pa-

tient group was likely to be less expensive.

In conclusion, the results of this study may add to the

emerging body of evidence supporting the cost effectiveness

of nurses involved in the medical care of patients with cancer,

particularly in cancer types, such as oesophageal cancer or

pancreatic cancer, in which recurrent or metastastic malig-

nancy often means that no evidence-based curative treat-

ment option is available. In our opinion, the results of this

study support a further differentiation of medical activities,

in which training and personal skills of different groups of

health care workers will be most optimally used in the care

of patients.
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