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Increased health care utilization among long-term cancer survivors

compared to the average Dutch population: A population-based study

Floortje Mols1,2*, Kazimier A. Helfenrath1,2, Ad J.J.M. Vingerhoets2, Jan Willem W. Coebergh1,3 and
Lonneke V. van de Poll-Franse1

1Comprehensive Cancer Centre South (CCCS), Eindhoven Cancer Registry, 5600 AE Eindhoven, The Netherlands
2Center of Research on Psychology in Somatic Diseases (CoRPS), Tilburg University, 5000 LE Tilburg, The Netherlands
3Department of Public Health, Erasmus MC/University Medical Center, 3000 CA Rotterdam, The Netherlands

In the present study, self-reported health care utilization of cancer
survivors is compared with those of an age- and gender-matched
normative population and predictors of health care utilization are
identified. A population-based, cross-sectional survey among 1893
long-term survivors of endometrial and prostate cancer and
malignant lymphomas (Hodgkin’s and non-Hodgkin’s) diagnosed
between 1989 and 1998 was conducted using the cancer registry of
the Comprehensive Cancer Centre South. Cancer survivors vis-
ited their general practitioner somewhat more often compared to
the age and gender-matched general Dutch population but this
effect was not always statistically significant. In addition, they vis-
ited their medical specialist significantly more often. Survivors
only sporadically (0–3%) visited or required a dietician, sexolo-
gist, oncology nurse, pastor, creative therapy or recovery pro-
gram. Contact with a psychologist, physiotherapist and other
cancer survivors took place somewhat more often. Patients visited
a medical specialist less often if they were diagnosed with endome-
trial cancer (OR 5 0.2; 95% CI 5 0.1–0.5), if they were diagnosed
between 10–15 years ago (OR 5 0.6; 95% CI 5 0.1–0.5) and if
they were not married or divorced (OR 5 0.5; 95% CI 5 0.3–0.9).
Contact with a psychologist was related to having a university or
college degree (OR 5 3.6; 95% CI 5 1.3–9.4). Cancer survivors
visited their specialist more often compared to the normative popu-
lation. Changes in health care, such as less administrative work for
the specialist and more efficiency, are probably necessary in order
to cope adequately with the increasing demand on the system.
' 2007 Wiley-Liss, Inc.

Key words: health care utilization; endometrial cancer; prostate
cancer; Hodgkin’s lymphoma; non-Hodgkin’s lymphoma; long-term
survivors

The prevalence of cancer is rising. The increasing incidence of
cancer in general, the aging of the population, and more effective
treatment all contribute to this rapid increase.1 In addition, cancer
is changing from a life-threatening disease into a chronic condi-
tion.2 A large number of cancer patients will therefore become
long-term survivors: i.e., those alive 5 years after initial diagnosis.3

Cancer and its treatment can have a significant effect on a
patient’s life during diagnosis and treatment but also years after
treatment has been completed. Prostate cancer patients can experi-
ence permanent erectile dysfunction after prostatectomy (88%) or
radiotherapy (64%).4 In addition, long-term Hodgkin lymphoma
survivors experience a lower general and mental health and feel
less vital compared to an age-matched normative sample.5 Finally,
endometrial cancer survivors treated with surgery and adjuvant
radiotherapy feel less vital compared to patients treated with sur-
gery alone.6

The consequences of these effects on health care utilization of
long-term cancer survivors have rarely been studied. It is known
that long-term breast cancer survivors used more health care serv-
ices compared to an age-matched female norm population.7 Fur-
thermore, a large minority of breast cancer patients (23–26 months
after diagnosis) required supportive care (e.g., psychologist, physi-
otherapist) but about one-third of patients were unable to access at
least one of these services.8 Moreover, cancer survivors reported a
greater need for mental health services than individuals without a

history of cancer, especially those who were under the age of 65
and diagnosed at a younger age, were formerly married, or had
other comorbid chronic conditions.9 The difference in health care
utilization between long-term cancer survivors and the general
population could not be attributed to the higher prevalence of
common somatic complaints. Cancer-related health issues might
explain the increase in use of health care.10 Furthermore, 2 years
after diagnosis, one-third of prostate cancer patients used comple-
mentary and alternative medicine; this could be predicted by the
presence of comorbid diseases.11

We hypothesize health care utilization among long-term cancer
survivors to be higher than among age and gender matched con-
trols because of the late effects of cancer and its treatment. In
addition, we expect that tumor type, stage, comorbidity, time since
diagnosis and quality of life (QOL) indices predict health care uti-
lization. Insight into the health care utilization of cancer patients
is therefore essential for health care planning and may also reveal
the need for specific care programs for cancer survivors. However,
only a few studies on health care utilization of long-term cancer
survivors exist. In the present study therefore self-reported health
care utilization of cancer survivors are compared with those of the
general population and predictors of health care utilization are
identified.

Setting and participants

A population-based, cross-sectional survey was conducted at
the Eindhoven Cancer Registry (ECR). The ECR records data on
all patients newly diagnosed with cancer in the southern part of
the Netherlands, an area with 2.3 million inhabitants, 10 hospitals,
with 18 hospital locations and 2 large radiotherapy institutes.12

The ECR was used to select all patients diagnosed with prostate
cancer or endometrial cancer between 1994 and 1998 and all
patients diagnosed with Hodgkin’s lymphoma or non-Hodgkin’s
lymphoma between 1989 and 1998. Participants older than 75
years at diagnosis were excluded as it was expected that they
would have difficulty in completing a self-report questionnaire
without assistance. To exclude all persons who had died before
November 1, 2004, our database was linked to the database of the
Central Bureau for Genealogy, which collects data on all deceased
Dutch citizens via the civil municipal registries. After having
excluded all persons who had died, data collection was started in
November 2004. Approval for this study was obtained from a
local certified Medical Ethics Committee.
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Data collection

Medical specialists sent their (former) patients a letter to inform
them about the study, together with the questionnaire. The letter
explained that, by returning the completed questionnaire, the
patient agreed to participate and consented to linkage of the ques-
tionnaire data with their disease history as registered in the ECR.
Patients were reassured that nonparticipation would not have any
consequences for their follow-up care or treatment. If the ques-
tionnaire was not returned within 2 months, a reminder-letter with
an additional copy of the questionnaire was sent.

Measures

The ECR routinely collects data on tumor characteristics,
including date of diagnosis, grade (Tumor-Node-Metastasis clini-
cal classification13), clinical stage,13 treatment and patient back-
ground characteristics including date of birth and comorbidity at
the time of diagnosis (a slightly adapted version of the Charlson
comorbidity index14). The questionnaire also included questions
on sociodemographic data, including marital status, current occu-
pation, educational level as well as disease progression and current
comorbidity.

The Dutch version of the SF-36 questionnaire was used to
assess generic health related quality of life (HRQL).15 According
to standard scoring procedures, all scales were linearly converted
to a 0–100 scale, with higher scores indicating better functioning.
The internal consistency and reliability of all scales was above the
0.70 criteria recommended for group comparisons. Only the 2
higher-order component scores for physical and mental health
were used.

Generic HRQL survival issues were assessed with the validated
Dutch version of the Quality of Life-Cancer Survivors (QOL-CS)
questionnaire,16,17 which included 45 visual analogue scales, each
of which ranged from 0 (worst outcome) to 10 (best outcome).
These 45 visual analogue scales were grouped into 4 multi-item
subscales on well-being: physical, psychological, social and spirit-
ual. They assess issues of particular concern to long-term cancer
survivors such as distress, sexuality, employment, uncertainty
about the future and the role of spirituality and religion.18 The
QOL-CS has been demonstrated to be a valid and reliable instru-
ment when administered to cancer survivors.16,17,19,20

This study was done in the Netherlands, a country in which ev-
ery person has equal access to care. After treatment, patients go to
their specialist for control visits for a number of years and this
varies by site. Endometrial cancer survivors are followed up until
5 years after diagnosis. Prostate cancer patients are followed up
until 10 years after diagnosis. Patients with Hodgkin’s and non-
Hodgkin’s lymphoma are in follow up for at least 5 years. How-
ever, it is well accepted to keep non-Hodgkin and Hodgkin
lymphoma survivors under specialist surveillance for a longer pe-
riod of time (Dutch guidelines; http://www.oncoline.nl).

The items concerning health care utilization included questions
on the number of visits to a general practitioner (e.g. primary care
physicians), medical specialist (including those specialists
involved in cancer care) and other health care professionals. These
questions were asked in a similar way as is done via the annual
monitoring of the health care situation of a random sample (N 5
610,000) of the Dutch population by Statistics Netherlands
(http://statline.cbs.nl).

Statistical analyses

All statistical analyses were performed using SAS (version 9.1
for Windows, SAS institute, Cary NC). Routinely collected data
from the ECR on patient and tumor characteristics enabled us to
compare the group of respondents, nonrespondents and patients
with unverifiable addresses, using the v2 test for categorical varia-
bles. Sociodemographic characteristics, clinical characteristics
and HRQL scores of patients with different types of cancer are
given in percentages. A number of these respondents were
excluded from the primary analyses because they exhibited dis-

ease progression (95 new primary tumor, 114 metastasis and 164
recurrence), resulting in 1,231 patients to be analyzed.

The percentages of patients visiting a general practitioner or
medical specialist in the past 12 months were compared to the per-
centage of people from the general population visiting these health
care professionals. This comparison was made according to tumor
type; for each tumor type, an age-matched reference group from
the general population was formed. Percentages were compared
using binominal distributions.

Based on the following question; ‘‘After cancer treatment, did
you receive any additional care for cancer-related problems? If
yes, please indicate the kind of additional care from the list
below’’, the health care utilization of groups of patients with dif-
ferent types of cancer were expressed in percentages.

Multivariate Logistic Regression analyses were carried out to
analyze the association between patient (age, gender, comorbidity,
marital status, educational level and HRQL) and tumor character-
istics (type of tumor, stage at diagnosis, time since diagnosis and
primary treatment) with health care utilization (the percentage of
patients visiting a general practitioner or medical specialist in the
past year and the percentage of patients visiting a psychologist or
physiotherapist after cancer treatment). If the patient or tumor
characteristics appeared to be statistically significant (p < 0.1) in
univariate analysis, they were included in the multivariate analy-
sis. The percentages of patients visiting, for example, a dietician,
sexologist or oncology nurse were excluded from our analyses
because of the small numbers of patients involved.

Results

One thousand five hundred and eleven (80%) of 1,893 patients
returned a completed questionnaire (Fig. 1). A comparison of
respondents, nonrespondents and patients with unverifiable
addresses indicated that the nonrespondents were significantly
older, more often diagnosed with stage I disease, more likely to
have been treated with surgery and were less likely to have
received chemotherapy than respondents (Table I).

Sociodemographic characteristics, clinical characteristics and
HRQL of cancer survivors, according to type of tumor, are pre-
sented in Table II. Hodgkin’s and non-Hodgkin’s lymphoma sur-
vivors were more often diagnosed at a later stage compared to
endometrial and prostate cancer survivors. Endometrial and pros-
tate cancer survivors usually underwent surgery, while lymphoma
survivors predominantly received radiotherapy and chemotherapy.
Endometrial and prostate cancer survivors reported comorbidity
more often, in particular hypertension and arthritis. The majority
of patients were married, but endometrial cancer survivors were
more often widows, they also had a lower educational level and
were more often unemployed. Hodgkin’s lymphoma survivors
were most often employed; prostate cancer survivors were most
often retired. The latter also reported the highest HRQL (QOL-
CS) and mental well-being (SF-36), whereas the Hodgkin’s lym-
phoma survivors had the lowest scores on both scales. They did
however report the highest physical HRQL (SF-36).

Compared to the age-matched sample from the female norm
population, endometrial cancer survivors visited their general
practitioner somewhat more often (91 vs. 86%) and their medical
specialist significantly more often (72 vs. 55%; p < 0.05) (Fig. 2).
The percentage of prostate cancer patients who visited their gen-
eral practitioner was higher (92 vs. 84%) but not significantly dif-
ferent from that of the general age-matched male population,
whereas the percentage of prostate cancer patients who visited
their medical specialist was significantly higher (94 vs. 62%; p <
0.001). The percentages of Hodgkin’s lymphoma survivors who
visited their general practitioner (87 vs. 75%; p < 0.05) and medi-
cal specialist (90 vs. 40%; p < 0.001) in the past year were signifi-
cantly higher compared to the age-matched sample from the norm
population. Finally, the percentage of non-Hodgkin’s lymphoma
survivors visiting the general practitioner was higher (86 vs. 79%)
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but not significantly different compared to the age-matched norm
population. Non-Hodgkin’s lymphoma survivors however visited
their medical specialist more often in the past 12 months (88 vs.
51; p < 0.001).

Cancer survivors, with little variation per tumor, only sporadi-
cally (0–3%) used the following additional care services after can-
cer treatment: dietician, sexologist, pastor, creative therapy, recov-
ery program and oncology nurse (Table III). Additional support of
a psychologist, physiotherapist and contact with other cancer
survivors occurred somewhat more often. Lymphoma survivors
consulted a psychologist most often (6–10% vs. 1–3%) and they
also had more contact with other survivors (5–6% vs. 0–1%).

Hodgkin’s lymphoma survivors visited a physical therapist the
most (13% vs. 3–4%).

Factors predicting health care utilization are summarized in
Table IV. If patients had 1 or more comorbid diseases, contact
with a general practitioner (OR 5 2.1; 95% CI 5 1.3–3.2) and
contact with a medical specialist (OR 5 1.9; 95% CI 5 1.2–3.0)
was also almost doubled. Patients had contact with a medical spe-
cialist less often if they were diagnosed with endometrial cancer
(OR 5 0.2; 95% CI 5 0.1–0.5), if they were diagnosed between
10–15 years ago (OR 5 0.6; 95% CI 5 0.1–0.5) and if they were
not married or divorced (OR 5 0.5; 95% CI 5 0.3–0.9). Contact
with a psychologist was clearly related to a high educational level

FIGURE 1 – Flow-chart of the data col-
lection process.

TABLE I – SOCIODEMOGRAPHIC AND MEDICAL CHARACTERISTICS OF QUESTIONNAIRE RESPONDENTS,
NONRESPONDENTS AND PATIENTS WITH UNVERIFIABLE ADDRESSES

N (%)

p-value
Respondents
(N5 1511)

Nonrespondents
(N 5 382)

Patients with
unverifiable

addresses (N 5 334)

Mean age at time of survey (year) 68 69 62 <0.001
Age at time of survey (years)
<40 81 (5) 23 (6) 61 (18)
40–60 219 (15) 47 (12) 59 (18)
60–80 1043 (69) 232 (61) 180 (54)
801 168 (11) 80 (21) 34 (10) <0.001

Years since diagnosis (years)
5–9 1314 (87) 324 (85) 271 (81)
10–15 197 (13) 58 (15) 63 (19) 0.02

Stage at diagnosis
I 626 (41) 199 (52) 133 (40)
II 590 (39) 109 (29) 118 (35)
III 89 (6) 26 (7) 27 (8)
IV 133 (9) 23 (6) 31 (9)
Unknown 73 (5) 25 (7) 25 (8) <0.001

Treatment
Surgery 720 (48) 200 (52) 129 (39) <0.001
Radiotherapy 643 (43) 150 (39) 143 (43) 0.48
Hormonal therapy 211 (14) 51 (13) 30 (9) 0.05
Chemotherapy 318 (21) 61 (16) 92 (28) <0.001
Wait and see 85 (6) 24 (6) 24 (7) 0.53
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(OR 5 3.6; 95% CI51.3–9.4). None of the factors in our model
predicted the frequency of visiting a physiotherapist.

Discussion

Cancer survivors visited their medical specialist significantly
more often compared to the age- and gender-matched general
Dutch population. Survivors only sporadically visited a dietician,
sexologist, pastor, or required creative therapy, a recovery pro-
gram or an oncology nurse. Additional support of a psychologist,
physiotherapist and contact with other cancer survivors occurred
somewhat more often.

Our results partly confirm the results of a Norwegian study
among cancer survivors who were alive for 5 or more years after
diagnosis.10 In that study, the use of specialist health care services
was significantly higher among breast cancer survivors (49%) than
among controls (27%). The difference in visiting a medical spe-
cialist remained, even 10 years after diagnosis, but the frequency
of visiting a general practitioner normalized over time. In addition,
previous findings of a Dutch study among 10-year breast cancer
survivors partly confirmed our findings.7 The proportion of breast
cancer survivors (79%) who visited a specialist in the past 12
months was significantly higher compared to controls (53%).

However, no differences were found in the number of visits to a
general practitioner.

In our study, the percentage of patients visiting a general practi-
tioner was only significantly higher among Hodgkin’s lymphoma
survivors, not patients with non-Hodgkin’s lymphoma, prostate
cancer or endometrial cancer. In the general population, older per-
sons visit their general practitioner more often compared to
younger persons. This is mainly due to comorbidity. This could
explain why we did not find a difference between the percentage
of survivors and the normative population who visited their gen-
eral practitioner in the past 12 months. The normative population
did not have cancer but they probably had a number of other dis-
eases for which they visited their general practitioner. We com-
pared Hodgkin’s lymphoma survivors with a normative population
of the same age. The individuals in the normative population were
young and did not have comorbid diseases very often; they there-
fore did not visit their general practitioner often.

The high proportion of survivors who visited a medical special-
ist in the past 12 months compared to the norm population can
partly be explained by routine annual follow-up examinations. For
example, patients with Hodgkin’s and non-Hodgkin’s lymphoma
are in follow up for at least 5 years (Dutch guidelines; www.
oncoline.nl). However, most of them stay longer in follow-up,

TABLE II – SOCIODEMOGRAPHIC AND MEDICAL CHARACTERISTICS OF LONG-TERM CANCER SURVIVORS
WITHOUT RECURRENT DISEASE OR NEW PRIMARY MALIGNANCIES

N (%)

Endometrial
cancer

(N 5 283)

Prostate
cancer

(N5 604)

Hodgkin’s
lymphoma
(N 5 119)

Non-Hodgkin’s
lymphoma
(N5 225)

Total group
N5 1231

Mean age at time of survey (years) 68 75 45 60 68
Age at time of survey (years)

<40 0 (0) 0 (0) 51 (43) 22 (10) 73 (6)
40–60 41 (15) 10 (2) 49 (41) 81 (36) 181 (15)
60–80 224 (79) 486 (81) 18 (15) 110 (49) 838 (68)
801 18 (6) 108 (18) 1 (1) 12 (5) 139 (11)

Gender
Male 0 (0) 604 (100) 61 (51) 116 (52) 781 (63)
Female 283 (100) 0 (0) 58 (49) 109 (48) 450 (37)

Stage at diagnosis
I 249 (88) 172 (29) 31 (26) 91 (40) 543 (44)
II 22 (8) 355 (59) 52 (44) 49 (22) 478 (39)
III 7 (3) 18 (3) 26 (22) 19 (8) 70 (6)
IV 1 (0) 25 (4) 6 (5) 52 (23) 84 (7)
Unknown 4 (1) 34 (6) 4 (3) 14 (6) 56 (5)

Primary treatment
Surgery 280 (98) 296 (48) 2 (2) 28 (12) 606 (49)
Chemotherapy 4 (1) 0 (0) 99 (83) 160 (71) 263 (21)
Radiotherapy 91 (32) 276 (46) 81 (68) 102 (45) 550 (45)
Hormonal therapy 1 (0) 153 (25) 0 (0) 0 (0) 154 (13)

Comorbidity
None 78 (28) 223 (37) 55 (46) 103 (46) 459 (37)
1 or more 72 (283) 381 (63) 64 (54) 122 (54) 772 (63)

Most frequent comorbid conditions
Hypertension 104 (37) 174 (29) 13 (11) 44 (20) 335 (27)
Arthrosis 107 (38) 135 (22) 22 (19) 48 (21) 312 (25)
Asthma 32 (11) 84 (14) 13 (11) 21 (9) 150 (12)

Marital status
Married 174 (64) 462 (80) 76 (66) 151 (71) 863 (73)
Not married/divorced 27 (10) 36 (6) 37 (32) 39 (18) 139 (12)
Widowed 70 (26) 79 (14) 2 (2) 24 (11) 175 (15)

Educational level
Primary school 162 (60) 260 (45) 26 (23) 94 (45) 542 (46)
Secondary school 80 (30) 190 (33) 56 (49) 67 (32) 393 (34)
College/university 28 (10) 123 (22) 33 (29) 50 (24) 234 (20)

Current occupation
Employed 33 (12) 41 (7) 79 (69) 67 (32) 220 (19)
Unemployed 136 (50) 16 (2) 29 (25) 59 (28) 240 (20)
Retired 102 (38) 517 (90) 7 (6) 87 (41) 713 (61)

Mean (S.D.)
Quality of life

Total QOL-CS score 6.7 (1) 6.8 (1) 6.4 (1) 6.6 (1) 6.7 (1)
SF-36 physical 45.1 (11) 45.0 (11) 47.8 (11) 44.8 (11) 45 (11)
SF-36 mental 51.1 (10) 53.1 (10) 50.0 (11) 52.1 (9) 52 (10)
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especially patients with non-Hodgkin’s lymphoma. Additionally,
prostate cancer patients visit their urologists until 10 years after di-
agnosis for annual follow-up. These follow-up examinations
explain, at least in part, the higher proportion of survivors visiting
a medical specialist compared to the general population.

Endometrial cancer survivors are only in follow-up until 5 years
after diagnosis. This can explain why they visited a medical spe-
cialist less often compared to survivors with other tumors who are
in follow-up trajectories for a longer period of time. However,
between 5–10 years after diagnosis, endometrial cancer survivors
visited their specialist more often compared to population
controls; this cannot be explained by routine annual follow-up
examinations as described in the guidelines (Dutch guidelines;
www.oncoline.nl). This is partly confirmed by an American study
among long-term cancer survivors. The medical costs for survi-
vors proved to be much higher compared to the medical costs of

the general population and these costs exceeded the expected costs
for surveillance 6–10 years after initial diagnosis.21

Comorbidity was associated with more visits to a general practi-
tioner or medical specialist. A previous study of our breast cancer
research group also showed that comorbidity predicted visits to a
general practitioner.7 However, in that particular study, visits to a
medical specialist were not significantly related to the presence of
comorbid diseases. Another Dutch study of individuals with at
least one chronic disease also showed that comorbidity was
closely associated with the volume and variety of health care serv-
ices used.22 An American study among prostate cancer patients
concluded that comorbidity predicted the use of complementary
and alternative medicine.11

In our questionnaire, we asked patients whether they received
any additional care for cancer-related problems after cancer treat-
ment. Survivors only sporadically received additional support.

TABLE III – LONG-TERM CANCER SURVIVORS AND THEIR PERCENTAGE
OF HEALTH CARE USE RELATED TO CANCER TYPE

N (%)

Endometrial
cancer

(N 5 283)

Prostate
cancer

(N5 604)

Hodgkin’s
lymphoma
(N5 119)

Non-Hodgkin’s
lymphoma
(N5 225)

Total
group

(N5 1231)

Dietician 6 (2) 4 (1) 2 (2) 7 (3) 19 (2)
Psychologist 8 (3) 7 (1) 12 (10) 13 (6) 40 (3)
Sexologist 2 (1) 5 (1) 1 (1) 2 (1) 9 (1)
Pastoral care 2 (1) 2 (0) 0 (0) 3 (2) 7 (1)
Creative therapy 0 (0) 2 (0) 0 (0) 4 (2) 6 (1)
Recovery program 5 (2) 5 (1) 1 (1) 2 (1) 13 (1)
Oncology nurse 3 (1) 3 (0) 2 (2) 5 (2) 13 (1)
Physiotherapist 8 (3) 25 (4) 15 (13) 8 (4) 56 (5)
Contact with cancer survivors 1 (0) 6 (1) 7 (6) 10 (5) 24 (2)

Because of rounding errors, the numbers will not always add up to 100.

FIGURE 2 – Differences in the percentage
of contact per year with a general practitioner
and medical specialist between cancer survi-
vors and age- and sex-matched norm popula-
tion.
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However, the survivors in our study were diagnosed and treated
between 1989 and 1998. Additional care after cancer treatment
was not common in those days. It would be interesting to ask the
same question of patients diagnosed and treated in 2006 in order
to estimate the increase in the percentage of survivors receiving
additional care after cancer.

Additional care of a psychologist occurred somewhat more of-
ten. Hodgkin’s lymphoma survivors consulted a psychologist in
10% of cases while endometrial cancer, prostate cancer and non-
Hodgkin’s lymphoma survivors visited a psychologist in 1–6% of
cases. This effect could partly be explained by education. In our
study, Hodgkin’s lymphoma survivors had the highest educational
level and survivors with a high educational level visited a psychol-
ogist 3.6 times more often compared to patients with a low educa-
tional level. A Canadian study on the use of supportive care
services by women with breast cancer (N 5 1659) reported that
5% of women visited a psychologist.8 In addition, an American
study reported that cancer survivors contacted a mental health pro-
vider in 7% of cases.9 In our study, the percentage of patients who
visited a psychologist was positively related to a higher educa-
tional level. To our knowledge, this effect has not been described

before for cancer patients. However, a higher educational level
predicted the use of complementary and alternative medicine
among cancer patients,11,23 and it also predicted the use of cancer
support services in an American study.24

Several limitations of the current study should be noted.
First, only 15% of patients could not be sent a questionnaire
because of unverifiable addresses and 20% of patients who
were sent a questionnaire did not respond, so we do not know
what their current health status is. Nonrespondents were signifi-
cantly older, more often diagnosed with stage I disease, and
more likely to have undergone surgery and less likely to have
received chemotherapy than respondents or patients with unveri-
fiable addresses. It is therefore possible that our results cannot
be generalized to very old patients, patients diagnosed with
stage I disease and patients treated with surgery or chemother-
apy. Second, it is more difficult to draw conclusions from a
cross-sectional study than a longitudinal study. No conclusions
can be drawn on the nature and direction of the relationships.
Since we only included disease-free survivors in our analyses,
we cannot generalize the results of our study to those who have
disease progression.

TABLE IV – MULTIVARIATE LOGISTIC REGRESSION MODEL EVALUATING INDEPENDENT VARIABLES FOR
VISITING A GENERAL PRACTITIONER OR SPECIALIST IN THE PAST 12 MONTHS AND THE PERCENTAGE OF

PATIENTS VISITING A PSYCHOLOGIST OR PHYSIOTHERAPIST AFTER CANCER TREATMENT

OR (95% CI)

General
practitioner

Medical
specialist

Psychologist Physiotherapist

Tumour type
Prostate cancer 1.0 1.0 1.0 1.0
Endometrial cancer 1.4 (0.7–2.9) 0.2 (0.1–0.5)* 1.9 (0.4–9.0) 0.7 (0.3–1.8)
Hodgkin’s lymphoma 1.2 (0.4–3.1) 1.3 (0.5–3.4) 2.5 (0.4–14.6) 1.2 (0.2–5.9)
Non-Hodgkin’s lymphoma 0.8 (0.4–1.6) 0.8 (0.4–1.8) 2.8 (0.6–13.2) 0.4 (0.1–1.8)

Time since diagnosis
5–9 – 1.0 – –
10–15 – 0.6 (0.1–0.5)* – –

Age at time of survey
<40 years 1.0 – 1.0 1.0
40–60 years 1.0 (0.4–2.6) – 0.4 (0.1–1.2) 1.3 (0.4–4.2)
60–80 years 1.1 (0.4–3.2) – 0.3 (0.1–1.1) 0.6 (0.2–2.4)
801 years 1.5 (0.4–6.3) – 0.2 (0.0–1.7) 0.4 (0.1–3.0)

Gender
Male – 1.0 1.0 –
Female – 1.1 (0.5–2.5) 1.2 (0.5–2.8) –

Stage at diagnosis
I 1.0 1.0 –
II 0.6 (0.4–1.1) 1.2 (0.7–2.0) –
III 0.4 (0.2–0.9) 0.8 (0.3–2.0) –
IV 0.7 (0.3–1.7) 1.7 (0.6–4.7) –
Unknown 0.6 (0.2–1.8) 1.1 (0.4–3.5) –

Primary treatment (yes vs. no)
Surgery 1.5 (0.8–2.6) – 1.1 (0.3–3.5) –
Chemotherapy – – 0.9 (0.3–2.7) 0.5 (0.1–1.9)
Radiotherapy – – – –
Hormonal therapy – – 2.0 (0.2–16.7) –
Watchful waiting – – – –

Comorbidity
0 1.0 1.0 – –
<1 2.1 (1.3–3.2)* 1.9 (1.2–3.0)* – –

Marital status
Married 1.0 1.0 1.0 1.0
Not married/divorced 0.6 (0.3–1.1) 0.5 (0.3–0.9)* 1.0 (0.4–2.6) 0.8 (0.3–2.1)
Widowed 1.0 (0.5–2.0) 1.2 (0.6–2.1) 2.2 (0.7–7.2) 0.4 (0.1–1.9)

Educational level
Primary school – – 1.0 –
Secondary school – – 1.8 (0.7–4.7) –
College/university – – 3.6 (1.3–9.4)* –

Quality of life
Total QOL-CS score 1.0 (0.8–1.3) 1.0 (0.8–1.2) 0.8 (0.5–1.1) 0.9 (0.6–1.3)
SF-36 physical 1.0 (0.9–1.0) 1.0 (1.0–1.0) – 1.0 (0.9–1.0)
SF-36 mental 1.0 (0.9–1.0) 1.0 (1.0–1.0) 1.0 (0.9–1.0) 1.0 (0.9–1.0)

OR, Odds ratio; CI, confidence interval. –, These variables were not significant in univariate analysis,
therefore, they were not included in the multivariate model.–*p < 0.05.
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Despite these limitations, the results of this study form an im-
portant contribution to the limited information available on health
care utilization in the growing group of long-term cancer survi-
vors. This study included an unselected group of cancer patients,
treated in various general hospitals, and not in centers of excel-
lence or tertiary referral centers in contrast to most randomized
trials. Results of a population-based study can more easily be gen-
eralized to the general population compared to results of random-
ized controlled trials. In addition, the large number of participants
in this study and the high response rate of this study allow us to
extrapolate to the broad population of long-term cancer survivors
without disease progression.

Our study provided insight into health care utilization of long-
term cancer patients. Given the fact that long-term cancer survi-
vors visit their medical specialist more often than the general
Dutch population, our findings may have implications for health
care planning in the near future. In the Netherlands, the 20-year
prevalence of cancer was estimated to be 386,000 in the year

2000, of whom 188,000 cancer patients survived more than
5 year after diagnosis. The Dutch Cancer Society predicts that
the 20-year prevalence will increase to 692,000 in 2015, of
whom 337,000 patients have survived cancer more than 5 years.1

This almost doubling of long-term survivors will have a major
impact on health care planning activities, specifically for follow-
up control visits. Changes in health care, such as less administra-
tive work for the specialist and more efficiency, are probably
necessary to cope adequately with this increasing demand on the
system. Furthermore, studies are being performed to change the
standard aftercare programs, which are identical for all patients,
into ‘‘tailor-made’’ care programs. This could also alter the de-
mand on the medical specialist.
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