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Background: Responses to diagnosis and treatment of cancer are mediated by a patient’s illness 
perceptions. Such perceptions, though different among individuals, may be culturally dependent, and act 
upon health related quality of life (HRQOL). Over time, individual patients show different types of response 
trajectories. Four issues were investigated: (I) country and disease differences in illness beliefs between 
Japanese and Dutch patients with lung or breast cancer; (II) country and disease differences in HRQOL in 
early chemotherapy; (III) individual, country, and disease differences among HRQOL trajectories; (IV) the 
impact of illness beliefs on HRQOL trajectories.
Methods: A total of 89 Japanese and Dutch patients with lung or breast cancer cooperated immediately 
before, one week after, and eight weeks after the start of chemotherapy. Data included the EORTC 
QLQ-C30 quality of life (QL) questionnaire and the Brief Illness Perception Questionnaire (B-IPQ). 
EORTC QLQ-C30 scales were summarized by two dimensions: generalized quality of life (GENQOL) and 
psychological well-being (PSYQOL).
Results: (I) Japanese patients had higher means on B-IPQ’s concern and time line than Dutch patients. 
Japanese lung cancer patients had a higher mean on treatment control than all other patients; (II) no 
differences between country and cancer type occurred on the two HRQOL dimensions. First assessment 
HRQOL differed significantly from the second and third assessments without differences between the latter 
two. Between the first two assessments, a decrease in GENQOL occurred, together with an improvement in 
PSYQOL; (III) individual differences dominated the trajectories; (IV) negative beliefs usually coincided with 
lower scores on GENQOL and PSYQOL. Patients initially lower on PSYQOL generally showed larger 
improvement.
Conclusions: Individual differences in HRQOL dominate differences between culture and cancer type, 
and illness beliefs influence HRQOL changes in individual patients. Clinical application is possible through 
influencing the patient’s illness beliefs to create an optimal starting position for chemotherapy. 
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Introduction

Over time, a diagnosis of cancer may have many consequences, 
for instance, surgery, radiation, chemotherapy, remission, 
progression, palliative care, and death. Different patients 
will experience different chains of events over different 
periods of time, and different patients may respond 
differently under similar circumstances. Such responses 
are mediated by the perceptions and beliefs that patients 
have about their illness. As Petrie and Weinman asserted, 
these beliefs are organized in cognitive models or mental 
representations that “directly influence the individual’s 
emotional response to the illness and their coping  
behavior ...” (1). Therefore, it is important to assess a 
patient’s illness beliefs. Several instruments have been 
designed to do so, in particular the Revised Illness 
Perception Questionnaire by Moss-Morris et al. (2) and 
the Brief Illness Perception Questionnaire (B-IPQ) by 
Broadbent et al. (3). These questionnaires measure eight 
different illness beliefs: consequences, timeline, personal 
control, treatment control, identity, concern, coherence, 
and emotional response.

Health related quality of life (HRQOL)

An important aspect of illness and illness behavior is 
the patient’s HRQOL. HRQOL is a multidimensional 
construct pertaining to the physical, mental, and social 
condition of the patient. Over time, many instruments 
have been developed to measure this construct in patients 
suffering from cancer. One such instrument, the Quality 
of Life Questionnaire of the European Organization 
for Research and Treatment of Cancer (the EORTC 
QLQ-C30; QLQ-C30, for short), has become one of the 
standard instruments for measuring HRQOL in patients 
with any form of cancer (4). The QLQ-C30 yields 15 scales 
that measure various aspects of HRQOL.

Illness perceptions

It is generally understood that illness beliefs and HRQOL 
are related (5-8). As explained by the self-regulation theory 
developed by Leventhal and his co-workers (9), HRQOL is 
influenced by the beliefs and perceptions that patients hold 
about their illness. Both illness perceptions and HRQOL 
are influenced by the information that is provided about 
the disease (10,11). McCorry et al. have suggested, that this 
interrelatedness might be clinically applied “via intervention 

to improve psychological well-being” (12). Possibly also 
HRQOL can be improved in the same way. 

Cross-cultural differences

As explained by Dein, illness beliefs are influenced by 
culture, that is, “each culture has its own system of beliefs, 
perceptions, and ideas about health and illness” (13). 
Therefore, a relevant question is how the belief systems of 
patients in different cultures differ from each other.

A recent publication by Kaptein et al. (14) reported 
that Japanese and Dutch patients with non-small-cell lung 
cancer showed only few differences, both with respect 
to B-IPQ illness beliefs and with respect to HRQOL as 
measured by the QLQ-C30. Among the beliefs, the only 
significant cultural differences occurred on personal control 
(how much control do you feel you have over your illness?) 
and treatment control (how much do you think your 
treatment can help your illness?) with higher mean score 
for the Japanese patients. Among the QLQ-C30, the Dutch 
patients more often had more favorable subscale means 
than the QLQ-C30 international reference values (15),  
while the Japanese patients generally had less favorable 
mean scores. In addition, the mean scores on global health/
QL status, emotional functioning (EF), social functioning 
(SF), constipation (CO), and financial difficulties (FI) of the 
Japanese patients were significantly less favorable than those 
of the Dutch patients. 

In a study with Japanese and Dutch breast cancer 
patients by Kaptein et al. (16), the only significant difference 
among the B-IPQ illness beliefs occurred on concern (how 
concerned are you about your illness?) with a higher mean 
score for Japanese women. On the QLQ-C30, the Dutch 
patients had significantly higher means on fatigue, while 
the Japanese women had higher means on diarrhea and FI. 
Overall, the QLQ-C30 subscale means of both the Japanese 
and the Dutch patient were close to the international 
reference values (15). 

In a cross-cultural study by Kleijn et al. (17) the 
QLQ-C30 scale quality of life (global health/QL) was 
the only subscale on which a significant difference 
between Japanese and Dutch patients with various types 
of cancer (stomach, lung, breast, colorectal, or prostate) 
occurred, with a higher mean score for the Dutch patients. 
Interestingly, the two groups did differ significantly on the 
four scales of a Japanese QL questionnaire, which “clearly 
contains items that reflect Japanese explanatory models 
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about patients’ responses to cancer” (17). Such items are 
lacking in Western oriented ‘international’ questionnaires. 

The fact that no strong cultural difference were found in 
the above studies, could indicate that individual differences 
among patients within a culture are more important than 
group differences between cultures. As noted above, 
different patients will experience different chains of events 
over different periods of time, therefore it is relevant to 
investigate individual patient differences in more detail as 
they develop over time. 

Individual differences among patients over time 

In the field of breast and lung cancer, several longitudinal 
studies focused on long-term psychological adjustment and 
distress, that is, the constellation of social, psychological, 
and psychiatric problems of the (ex)patients (18). The 
recognition that cancer survivors have different patterns 
of adjustment has led to the identification of (clusters 
of) individual trajectories, that is, different sequences of 
responses over time (12,19-26). Because those studies were 
concerned with relatively long periods after diagnosis and 
initial therapy of breast or lung cancer, with follow-up times 
of several months or even years, it is still unknown whether 
systematic differences among individual patient trajectories 
can also be delineated in the earlier phases of cancer and 
its therapy. Although Kaptein and his coworkers (14,16) 
assessed HRQOL on three occasions in the early beginning 
of chemotherapy regimens, they focused on the average 
trajectories of the patients and not on individual differences. 

Goals of the present study

In this article we further investigated the data collected 
among Japanese and Dutch patients by Kaptein and his 
colleagues (14,16) in a cross-cultural study of illness beliefs, 
HRQOL, and differences among patient trajectories during 
the early cycles of chemotherapy. The goals of the present 
study were to examine the following issues: (I) differences 
in illness beliefs between Japanese and Dutch patients in 
conjunction with their diseases (breast or lung cancer); 
(II) differences in HRQOL between Japanese and Dutch 
patients in conjunction with their diseases; (III) group (i.e., 
country and disease) and individual patient differences 
among the trajectories of HRQOL in the beginning of 
chemotherapy; (IV) the impact of illness beliefs and other 
patient characteristics on HRQOL trajectories.

Patients and methods

Patients

In this study, the data were obtained from 22 Japanese 
and 24 Dutch non-small-cell lung cancer patients and 
21 Japanese and 22 Dutch patients with breast cancer. 
All patients received a chemotherapy regimen. This 
international research project was approved by the Medical 
Ethical Committee of the Leiden University Medical 
Centre, Leiden, The Netherlands, and by the Internal 
Review Board of the Saitama International Medical Centre, 
Hidaka City, Japan. In both institutions, patients gave 
informed consent. The present article is one of a series of 
publications on this project (14,16,27).

Questionnaires

Immediately before their first chemotherapy cycle (week 0),  
one week after their first chemotherapy cycle (week 1), 
and 8 weeks after the start of chemotherapy (week 8), 
patients completed the QL questionnaire of the European 
Organization for Research and Treatment of Cancer, the 
EORTC QLQ-C30 (QLQ-C30, for short) (4,28). On  
week 0 they completed the B-IPQ (3). 

The QLQ-C30 was scored according to the manual (29).  
This yielded measures on global health/QL, physical 
functioning (PF), role functioning (RF), SF, cognitive 
functioning (CF), EF, and on the nine symptom scales 
fatigue (FA), nausea/vomiting (NV), pain (PA), dyspnoea 
(DY), insomnia (SL), appetite loss (AP), CO, diarrhea 
(DI), and FI. Using the procedure described by van der 
Kloot et al. (27), PF and RF were averaged to form a new 
scale labeled PRF (for physical and RF), thus combining 
two related scales into one. EF and CF were also averaged 
to obtain a new scale labeled PSY (for psychological 
functioning). All symptom scores were averaged as well, 
yielding a new variable SYM (for symptomatology). 
Subsequently, QL, SF, PRF, PSY, and SYM were reduced 
by categorical principal component analysis (CATPCA) (30) 
to two scores on two principal components, each with mean 
0.0 and standard deviation (SD) 1.0. The first component 
can be interpreted as a generalized HRQOL dimension, the 
second component is considered to measure psychological 
well-being (PSYQOL) that is not related to physical health. 
We call those components GENQOL and PSYQOL, 
respectively. An adequate approximation of the component 
scores can be obtained by standardizing the values [QL 
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+ PF + RF + SF + CF + EF − (FA + NV + PA + DY + SL 
+ AP + CO + DI + FI)/9] and [CF + EF − (QL + RF)/2], 
respectively (27). (Note: the part that is subtracted in the 
latter formula suppresses the contribution of the general 
QL dimension from the psychological dimension). 

The B-IPQ consists of eight questions that measure 
eight dimensions of illness perception: consequences (how 
much does your illness affect your life?), timeline (how 
long do you think your illness will continue?), personal 
control (how much control do you feel you have over your 
illness?), treatment control (how much do you think your 
treatment can help your illness?), identity (how much do 
you experience symptoms from your illness?), concern 
(how concerned are you about your illness?), coherence 
(how well do you feel you understand your illness?), and 
emotional response (how much does your illness affect you 
emotionally? e.g., does it make you angry, scared, upset or 
depressed?). The responses are measured on a scale from 
0 (not at all) to 10 (very much). The Dutch and Japanese 
versions of the B-IPQ can be found on www.uib.no/ipq.

In addition, the type of cancer and the cancer stage 
classification of the Union for International Cancer Control 
(UICC) were registered. At week 0, physicians rated the 
Karnofsky performance status (0% = dead, ..., 100% = 
normal) (31). 

Statistical analyses 

The four goals of this study were pursued as follows. 
Study goal 1: in order to investigate cultural and disease 
differences and their interaction among illness beliefs, 
multivariate and univariate analyses of variance (MANOVA, 
ANOVA) were run with the eight belief dimensions as 
the dependent variables and country and disease as the 
independent variables. Study goal 2: in order to investigate 
cultural differences among HRQOL trajectories in 
conjunction with cancer type, the scores on the dependent 
variables GENQOL and PSYQOL were broken down by 
countries, diseases, and weeks (i.e., 0, 1 and 8). MANOVA 
and ANOVA were used to test for differences among 
the latter variables and their interaction. Study goal 3: 
trajectories of individual patients were graphically inspected. 
Study goal 4: multilevel analysis (MLA) (32) was used to 
investigate the relationship between illness beliefs and 
other patient characteristics on the one hand and individual 
patients’ HRQOL trajectories on the other hand.

Results

Patient characteristics

Respondents with non-small-cell lung cancer were 17 male  
and 5 female Japanese patients (mean age and SD: 63.0 
±6.6 years) and 16 male and 8 female Dutch patients (mean 
age and SD: 63.3±9.7 years). The respondents with breast 
cancer were 21 Japanese women (mean age: 49.9±9.6 years)  
and 22 Dutch women (mean age: 46.8±7.8 years). Two 
Japanese patients (one lung cancer; one breast cancer) had 
missing data on all QLQ-C30 questions in weeks 1 and 8 
and were deleted from the analyses. Seven Japanese lung 
cancer patients had completely missing QLQ-C30 data 
on week 8 and some Japanese and Dutch patients had 
missing data on one or on two QLQ-C30 variables on one 
of the three occasions. Table 1 summarizes several clinical 
data for each country and illness (type of cancer, UICC 
stage of cancer, mean Karnofsky ratings by doctors) and 
contains the mean scores of the patients on GENQOL and 
PSYQOL. Among the Japanese lung cancer patients were 
more patients with adenocarcinoma and fewer patients 
with squamous cell carcinoma than in the Dutch group. 
This difference was statically significant (χ2=4.763; df=1; 
P=0.029). The distributions of UICC cancer stage among 
Japanese and Dutch lung cancer patients did not differ from 
each other. In the breast cancer patients, lobular carcinoma 
did not occur in the Japanese group and occurred in only 
two of the Dutch patients. Both groups had 20 patients 
with ductal breast cancer, and thus were virtually identical. 
However, the distribution of UICC cancer stage in the 
Japanese breast cancer patients differed from that of the 
Dutch patients. In Japan the majority of patients had 
stage IIB or IIIA carcinoma, whereas the tumors of the 
Dutch patients were predominantly in stages I and IIA. 
This difference [after forming three groups (I, IIA), (IIB), 
and (IIIA, IIIB)] is statistically significant (χ2=7.244; df=2; 
P=0.027). Among the lung cancer patients, no significant 
differences were found between the mean age of the 
Japanese and the Dutch groups, nor between the mean 
Karnofsky scores. Among the breast cancer patients, the 
Japanese group did not differ significantly from the Dutch 
group with respect to age, but did so with respect to the 
mean Karnofsky score, with a higher mean for the Japanese 
patients (F[1.35]=27.642; P<0.001). 

Cultural and disease differences among illness beliefs

A MANOVA was performed with countries and diseases 
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as between-patient factors and the eight dimensions of 
the B-IPQ as the dependent variables. Multivariate tests 
indicated a significant difference between the Japanese and 
Dutch patients (F[8,64]=2.438; P=0.023) and a near significant 
difference between the country × disease combinations 
(F[8,64]=1.943; P=0.069). Univariate ANOVAs on the B-IPQ 
dimensions, which were run to interpret the multivariate 
differences, showed that the Japanese patients had higher 
mean scores than the Dutch patients on concern (8.73 vs. 

7.20; P=0.006) and to a lesser extent on time line (6.84 
vs. 5.75; P=0.053). The (near significant) multivariate 
difference among the country × disease combinations were 
limited to treatment control (P=0.008). On this variable, the 
mean of the Japanese lung cancer patients was significantly 
higher than that of the Dutch lung cancer patients (8.21 
vs. 6.82; P=0.043), whereas the means of the Japanese and 
Dutch breast cancer patients did not differ significantly 
from each other (7.65 vs. 8.32; P=0.322). 

Table 1 Summary of clinical data of Japanese and Dutch lung and breast cancer patients and their mean scores and standard deviations 
on the dependent variables GENQOL and PSYQOL

Variable
Lung cancer Breast cancer

Japan (n=22) Netherlands (n=24) Japan (n=21) Netherlands (n=22)

Sex of patient

Female 5 (22.7%) 8 (33.3%) 21 (100%) 22 (100%)

Male 7 (77.3%) 16 (67.7%)

Type of cancer

Adeno 17 (77.3%) 11 (45.8%)

Squamous 5 (22.7%) 13 (54.2%)

Ductal 20 (95.2%) 20 (90.9%)

Lobular 0 2 (9.1%)

Unknown 1 (4.8%) 0

UICC stage of cancer

I 0 1 (4.5%)

IIA 4 (19.1%) 12 (54.5%

IIB 8 (38.1%) 3 (13.6%)

IIIA 5 (22.6%) 7 (29.2%) 8 (38.1%) 4 (1.2%)

IIIB 7 (31.8%) 7 (29.2%) 0 2 (9.1%)

IV 10 (45.5%) 10 (41.6%) 0 0

Unknown 0 0 1 (4.8%) 0

Patient age (mean ± SD) 63.00±6.64 63.29±9.69 49.85±9.59 46.82±7.82

Karnofsky† by doctor 87.37±12.40 91.43±8.54 99.00±3.15 89.00±7.38

GENQOL

Week 0 −0.46±0.84 (21‡) 0.40±0.87 (24‡) 0.22±1.10 (20‡) 0.45±0.84 (22‡)

Week 1 −0.31±0.86 (21‡) 0.28±0.93 (24‡) −0.01±1.09 (20‡) −0.17±1.19 (22‡)

Week 8 −0.35±1.04 (14‡) −0.03±0.98 (24‡) 0.01±1.02 (20‡) −0.21±1.06 (22‡)

PSYQOL

Week 0 −0.26±1.38 (21‡) −0.69±1.42 (24‡) −0.48±1.02 (20‡) −0.24±0.60 (22‡)

Week 1 0.38±0.71 (21‡) −0.11±1.03 (24‡) 0.35±0.78 (20‡) 0.09±0.87 (22‡)

Week 8 0.29±0.74 (14‡) 0.22±1.03 (24‡) 0.30±0.63 (20‡) 0.27±0.78 (22‡)
†0, deceased, 100, no complaints; ‡, number of patients with valid data. UICC, Union for International Cancer Control; GENQOL, 

generalized health related quality of life; PSYQOL, psychological well-being not related to physical health.
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Cultural and disease differences among HRQOL scores

A MANOVA was performed with countries and diseases 
as between-patient factors, weeks as within-patient factor, 
and GENQOL and PSYQOL as the dependent variables. 
The multivariate tests only showed statistically significant 
differences between the weeks (F[2,74]=10.206; P<0.0001). 
Univariate ANOVAs showed that a difference between 
weeks occurred both on GENQOL and PSYQOL (F=5.88, 
P=0.012 and F=17.88, P<0.0001, Huynh-Feldt df=1.7, 
128.7) and consisted of significant differences between week 
0 and week 1 (GENQOL: F[1,75]=4.72, P=0.033; PSYQOL: 
F[1,75]=17.05, P<0.0001). Differences between week 1 and 
week 8 were not statistically significant. The significant 
differences between week 0 and week 1 consisted of a 
decrease in generalized quality of life (GENQOL) and an 
increase in PSYQOL.

Individual differences among HRQOL trajectories 

Of the 87 patients in our analyses, seven Japanese lung 
cancer patients had completely missing QLQ-C30 data on 
week 8, therefore the following results are based on 254 

observations, that is, 3 observations for each of 80 patients  
and 2 observations for each of 7 patients. Figure 1 shows 
the scatter plot of GENQOL (horizontal) versus PSYQOL 
(vertical) of these 254 observations. Each small circle 
in this figure represents one patient on one of the three 
assessment occasions. For each patient one could draw 
an arrow from her or his location on week 0 to her or 
his location on week 1 and from there to this patient’s 
location on week 8. Obviously, this would yield an 
inextricable muddle of intersecting lines. Therefore, only 
two individual trajectories are shown in Figure 1, that is, 
the trajectories of one Japanese patient (patient 24) and 
one Dutch patient (patient 50), both with lung cancer. The 
small figure inserted in the lower right part of Figure 1 is 
an enlargement of the middle segment of the larger figure. 
The inserted figure displays the mean trajectory (i.e., the 
trajectory formed by the means of the weeks for all patients 
combined). It shows a continuing deterioration of general 
QL and an increase of PSYQOL over the weeks. The 
two individual trajectories demonstrate that substantial 
differences among individuals do occur. 

Illness beliefs and other patient characteristics and HRQOL 
trajectories 

In this section we address the question whether patients 
with different scores on a particular illness belief or other 
background variable follow different HRQOL trajectories 
(as measured by GENQOL and PSYQOL) in the period 
from week 0 to week 8. To answer this question, we ran 
several separate multilevel analyses (MLA) for longitudinal 
data (32) using the pooled data of all 87 patients.

As a trajectory from week 0 to week 1 consists of a single 
straight line, it can be described by four parameters: the 
starting value on GENQOL where the trajectory begins, 
the starting value on PSYQOL where the trajectory begins, 
the length of the trajectory (i.e., the amount of change), 
and the direction of the trajectory. Each individual patient’s 
trajectory can be described by those four parameters. In 
MLA it is investigated whether these individual parameter 
values can be predicted on the basis of the patient’s score 
on a particular covariate. This amounts to a regression 
problem that yield sets of four predicted parameters for 
each observed value of the covariate, and thus to predicted 
trajectories for each covariate value. The corresponding 
regression coefficients may be tested for statistical 
significance. Note that the sign of a coefficient indicates 
whether the parameter values are positively or negatively 

Figure 1 Scatter plot of patients on three assessment occasions 
(the small circles) and the individual trajectories of patient 24 and 
patient 50. The smaller figure that is inserted in the lower right 
shows the mean trajectory of all patients.
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related to the values of the covariates. 
The covariates used were sex, age, cancer stage, 

Karnofsky rating, and illness beliefs. Preliminary analyses 
showed that the effects of the covariates occurred only 
in the first period, that is, in the trajectories from week 0 
to week 1. Therefore, we have run a second set of MLAs 
assuming that no change occurred in the second period (i.e., 
week 1 to week 8). 

The MLAs showed that neither sex (tested separately 
in the lung cancer patients and in the combined group), 
nor age or cancer stage, had statistically significant effects 
on the trajectories. However, significant effects on one 
or more of the parameters were found for seven B-IPQ 
dimensions (consequences, timeline, identity, coherence, 
emotional response, treatment control, and concern) and 
for Karnofsky rating. The only illness belief without any 
significant contribution was personal control.

In this section we discuss the results of our MLAs 
by inspection of the graphs of Figure 2 that display the 
relationships between the covariates and the trajectories by 
depicting the predicted trajectories for each covariate value. 
Technical and statistical details of our analyses are presented 
in the appendix.

In Figure 2 (A through H; the order is in terms of 
effect size, see appendix) we have drawn the trajectories 
from week 0 to week 1 for different patient values of eight 
separate covariates. Each open circle marks the starting 
point that belongs to a particular value of the covariate 
and each arrow indicates the length and the direction of 
the corresponding (predicted) trajectory. For instance, 
Figure 2A contains 11 open circles that indicate the starting 
positions of the trajectories of patients with scores 0 to 10, 
respectively, on the B-IPQ dimension emotional response. 
The average patient with an emotional response score 
of 0 lies above and to the right of patients with scores 1 
through 10 on emotional response. The same is true for the 
positions where the arrows end. This figure is an example of 
a covariate’s effect on the starting points only, since length 
and direction are virtually the same for all trajectories.

The covariate with the largest effect size or explanatory 
value was B-IPQ emotional response. Patients with higher 
emotional response scores had significantly (P=0.001) lower 
starting values both on GENQOL and PSYQOL. This is 
shown in Figure 2A, where the trajectory starting points of 
patients with responses 0 through 10 on emotional response 
are clearly ordered from right to left, that is, on week 0, 
patients with higher emotional responses started and ended 
with a lower GENQOL and lower PSYQOL. Irrespective 

of their emotional response scores, the patients showed 
the same amount and direction of change from week 0 to 
week 1, as indicated by the (almost) parallel lines of (almost) 
equal lengths in Figure 2A that represent the trajectories of 
patients with different scores on emotional response. For all 
values of emotional response, the change is in the direction 
of less GENQOL and more PSYQOL, with patients who 
experience fewer emotional responses starting and ending 
with more favorable HRQOL.

The covariate with the one but largest effect was B-IPQ 
consequences. As illustrated in Figure 2B, higher scores on 
consequences go together with significantly (P<0.05) lower 
starting points both on GENQOL and PSYQOL, although 
the differences among the starting points on PSYQOL are 
smaller than those on GENQOL. On week 0, patients who 
experienced more consequences from their illness started 
with proportionally lower scores on GENQOL and, to a 
lesser extent, on PSYQOL. The apparent differences in 
length and direction of the 11 trajectories show, were not 
statistically significant. As with emotional response, for 
all values of consequences the change is in the direction 
of less GENQOL and more PSYQOL, with patients who 
experience fewer consequences starting and ending with 
more favorable GENQOL.

For B-IPQ identity as well, a significant effect on the 
two starting points (P<0.05) was found. Figure 2C shows 
that on week 0, patients who experienced more symptoms 
from their illness had proportionally lower starting scores 
on GENQOL. Here, however, they had virtually the same 
starting values on PSYQOL. The apparent differences 
in direction of the 11 trajectories were not statistically 
significant. Thus, patients with more symptoms, both in 
week 0 and week 1, reported a lower GENQOL. They did 
not differ with respect to PSYQOL in week 0 or week 1,  
but their PSYQOL improved—independently of their 
identity score—after the first chemotherapy session.

As higher scores on B-IPQ coherence indicate that 
one has a better understanding of one’s illness, it is to 
be expected that such higher scores would coincide with 
higher scores on HRQOL. In Figure 2D it appears that 
this expectation is not correct, because the arrows for the 
covariate values 0 to 10 are ordered from right to left. 
However, the starting point differences on GENQOL are 
not statistically significant. Thus, statistically speaking, the 
arrows emerge from one and the same point. However, 
B-IPQ coherence did have a significant positive effect on 
trajectory length (P<0.05), that is, patients with higher 
coherence scores reported a larger positive change on 
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Figure 2 Predicted trajectories from week 0 (open circles) to week 1 (arrow heads) in the space of GENQOL (horizontal) and PSYQOL 
(vertical) as a function of the scores on several B-IPQ dimensions and Karnofsky performance rating. Note: as in the text, the figures are 
ordered by magnitude of the covariate effects. GENQOL, generalized health related quality of life; PSYQOL, psychological well-being not 
related to physical health; B-IPQ, brief illness perception questionnaire.
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PSYQOL than patients with lower coherence scores. Thus, 
the more insight in one’s disease, the more effect of the first 
treatment. 

Figure 2E shows that the starting points with respect 
to GENQOL differ proportionally with B-IPQ timeline 
(although, strictly speaking, not statistically significant; 
P<0.10) and that they are almost equal on PSYQOL. 
Moreover, the slopes of the trajectories appear to become 
steeper and the lengths of the trajectories longer with higher 
scores on timeline (P<0.10). Thus, patients who believe 
that their illness will last longer seem to have the largest 
improvement in PSYQOL after the first chemotherapy 
session. 

In the MLA of Karnofsky performance rating we deleted 
the single patient who had a Karnofsky rating of 50% 
because we feared he might cause an outlier effect. In this 
analysis (see Figure 2F) patients with higher Karnofsky 
ratings start—as is to be expected—higher on GENQOL. 
Patients with lower Karnofsky scores have proportionally 
lower values on GENQOL but are higher on PSYQOL 
(P<0.01). Although the trajectory lengths of patients with 
lower Karnofsky scores (i.e., more serious disabilities) 
seem to shorten, this effect is not statistically significant. 
The figure shows that even in patients with relatively high 
Karnofsky scores improvement on PSYQOL did occur. 

As higher scores on B-IPQ treatment control indicate 
more confidence in the treatment one receives, it is 
expected that such higher scores would coincide with 
better HRQOL. Figure 2G shows that this expectation is 
not met: higher covariate scores seem to go together with 
lower scores on GENQOL. However, this effect is not 
statistically significant. Statistically, all arrows emerge from 
one and the same point. However, a significant length and 
direction effect (P<0.05) was found, that is, the trajectories 
of patients with different perceptions of treatment control 
had different lengths and different slopes. Figure 2G shows 
that all patients, irrespective of their beliefs on treatment 
control, had (statistically) similar starting points both 
on GENQOL and PSYQOL. Their final locations on 
week 1 were virtually the same with respect to PSYQOL. 
However, with respect to GENQOL, the final locations 
were proportional to the treatment control beliefs. Patients 
who perceived less treatment control thus showed a larger 
decrease in GENQOL after their first chemo treatment and 
no change on PSYQOL. 

For B-IPQ concern (Figure 2H) two significant results 
were found: a starting point effect (P<0.01) indicating that 
patients who are more concerned about their disease have 

lower scores on GENQOL and on PSYQOL. There is 
also a significant length effect (P<0.05), that is, patients 
with lower values on concern showed less change from 
week 0 to week 1 than patients who were more concerned. 
Thus, patients with higher scores on B-IPQ concern are 
lower on GENQOL and at the same time improve more 
on PSYQOL between week 0 and week 1. Note that the 
apparent differences among the slopes are not statistically 
significant.

Discussion

In this study we investigated cultural and disease differences 
with respect to illness beliefs and HRQOL of Japanese 
and Dutch patients with breast cancer or lung cancer. In 
addition we studied individual differences among patients 
with respect to changes in HRQOL on three assessment 
occasions before and during chemotherapy. We used 
measures that summarize EORTC QLQ-C30 responses 
in two dimensions: a general quality of life component 
(GENQOL) and a psychological component that measures 
PSYQOL not related to physical health (PSYQOL). We 
found that this type of PSYQOL was subject to changes 
over a relatively short period of time. Therefore, PSYQOL 
differs from the more stable trait-depression or trait-anxiety, 
and from the personality traits pessimism and optimism. 
The malleability of PSYQOL suggests that this dimension 
measures a state-like psychological characteristic. 

Illness beliefs

With respect to illness beliefs, we found that, on average, 
the Japanese patients were more concerned about their 
disease and expected that their illness would last longer. 
This finding is not easily explained. Because the Japanese 
breast cancer patients, predominantly, had lower cancer 
stages than the Dutch patients, one would expect less 
concern and a shorter time line. 

The fact that Japanese lung cancer patients believed that 
their treatment would have more effect on their illness than 
the Dutch patients, could suggest that Japanese patients 
have more confidence in the doctors’ authority. 

Health related quality of life (HRQOL)

With respect to QL, we found that Japanese and Dutch 
patients did not differ from each other on GENQOL 
and PSYQOL; neither were differences found between 
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the cancer types. We only established an occasion effect 
distinguishing the first assessment occasion (week 0; 
immediately before the start of chemotherapy) from the 
second and third occasions (week 1 and week 8). That 
the last two occasions did not differ significantly may be 
explained by the cyclical character of chemotherapy and its 
effects. The data of week 1 were collected one week after 
the first chemotherapy session. As chemotherapy usually 
is administered in cycles of 3 to 4 weeks, week 8 comes 
between one or two weeks after the third session. Probably, 
QL is then comparable to QL after the first administration 
because adverse events will be comparable. 

The mean trajectory of all patients shows a deterioration 
of general HRQOL and an increase of PSYQOL over the 
weeks. Plausibly, the increase in PSYQOL indicates that—
despite a decreased physical QL—patients were happy 
or relieved that something was being done against their 
cancer and became more hopeful. Deshields et al. (33)  
mentioned that increased depression and anxiety after 
the termination of treatment may be due to “the loss of 
the ‘medical safety net’, the loss of treatment as a form of 
‘active coping’, diminished support of family and friends, 
and fear of recurrence” (33). The increased PSYQOL that 
we found after the beginning of chemotherapy, thus may 
reflect the perception of a ‘medical safety net’, a feeling of 
active coping by undergoing treatment, and support from 
one’s social environment. Fear of recurrence probably is 
not yet relevant. An interesting question is whether this 
phenomenon is an early form of “positive adjustment”, a 
term introduced by Boot et al. to replace some “commonly 
used terms [that] include ‘posttraumatic growth’, ‘benefit 
finding’ and ‘stress-related growth’” (19). 

Individual differences among QL trajectories and their 
covariates

Using MLA to explore the trajectories of individual patients 
in the two-dimensional space of GENQOL and PSYQOL 
we discovered that those trajectories are subject to large 
variations among the patients with regard to starting points, 
directions, and lengths of movement. The most important 
variations occurred in the period of week 0 to week 1. We 
have attempted to explain these variations by including—
one at a time—age, sex, cancer stage, Karnofsky rating, 
and the eight dimensions of the IPQ-B, consequences, 
timeline, personal control, treatment control, identity, 
concern, coherence and emotional response. Because the 

most important effects occurred in the period of week 0 to 
week 1, we have run all MLAs assuming that there were no 
differences between week 1 and week 8. 

Significant covariations were found between the 
trajectories of the patients and their scores on the B-IPQ 
variables consequences, timeline, treatment control, 
concern, and emotional response, and on Karnofsky rating. 
Notwithstanding the differences, there are two common 
aspects among the effects of the explanatory variables. 
Firstly, the dominant direction is a decrease in general QL 
together with an improvement in PSYQOL. Secondly, 
patients with more dismal scores on some of the covariates 
(emotional response, consequences, identity, timeline, 
Karnofsky rating) have lower starting points on GENQOL 
and, in some cases (emotional response, consequences, 
concern), lower starting points on PSYQOL. In some 
cases (coherence, timeline, concern), patients with higher 
covariate scores show larger improvements on PSYQOL. 
In the case of coherence, it seems that the more one 
has insight in one’s disease, the more effect of the first 
treatment. With timeline and concern we can only speculate 
that patients with more gloomy beliefs are more susceptible 
to external influences, such as the benevolent expectations 
of chemotherapy. 

Clinical relevance

It is generally recognized that illness beliefs and HRQOL 
are related and that illness perceptions have an influence 
on HRQOL (5-8). McCorry et al. suggested that this 
relationship could be clinically applied by offering “illness 
perception-based interventions” (12) to patients. In an 
earlier publication we have argued that “although doctors 
are used to discuss laboratory values, imaging results, and 
medication with the patient [they should also systematically 
review] the patient’s HRQOL during consultation” (27). 
On the basis of our present results, we recommend that 
well before cancer treatment is started, the patient’s illness 
beliefs are assessed. Such an assessment could be used 
in an attempt to create an optimal starting position for 
subsequent chemotherapy by influencing a patient’s illness 
beliefs, either by changing those beliefs—within the limits 
of realism—from grim to more confident, or by reinforcing 
already positive beliefs. Hopefully, this would improve the 
patient’s QL, both psychologically and physically. Such 
a psychological preparation would fit in the multimodal 
prehabilitation process advocated by Silver and Baima (34). 
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Conclusions

The present study, again, indicated that cultural differences 
between Japanese and Dutch cancer patients with respect 
to HRQOL and illness beliefs are not very strong nor 
very comprehensive. Greater concern among the Japanese 
patients is the clearest difference, but why this difference 
exists is a matter of speculation. Inspection of the individual 
differences among Japanese and Dutch cancer patients 
suggests that differences among individual patients are 
more important than cultural factors. This conclusion is 
supported by the fact that several individual illness beliefs 
explain the QL trajectories of individual patients. However, 
where the illness beliefs significantly explained some of 
the trajectory variations, the remaining parts of the patient 
variances were still substantial (see appendix). More and 
different explanatory variables are needed to account for 
the differences among the patients. Here one could think 
of coping style and other personality characteristics and of 
hospital, doctors, and other care related factors. 

The major contributions of  this  paper are the 
demonstration that (I) systematic patient variations do 
exist and are substantial; (II) that they can be investigated 
(e.g., by means of MLA methodology); and (III) that illness 
beliefs are related to short term changes in HRQOL during 
the first chemotherapy cycles. The latter findings should be 
confirmed in future studies, as the present investigation has 
some limitations. A relatively small number of patients (even 
though they came from two countries with large cultural 
differences) and two forms of cancer were studied on only 
three occasions during chemotherapy. Moreover, a limited 
set of explanatory variables was employed. Future studies 
with more measurement occasions, different variables, 
different patients, and more types of cancer will tell us 
whether the present results can be generalized. Such studies 
should not necessarily be newly executed. Supposedly, 
many existing data sets on HRQOL in oncology could be 
reanalyzed with the scope and methodology of the present 
study. 
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As stated in the main text, an individual’s trajectory from 
week 0 to week 1 is completely characterized by four 
parameters: two starting points (on the two dimensions 
GENQOL and PSYQOL, resp.) as well as by length 
and direction of the trajectory line. In order to perform 
our MLAs, a somewhat different characterization of a 
trajectory was necessary. Here, the beginning of a trajectory 
was quantified by (I) the average of the starting points 
on GENQOL and PSYQOL; and (II) the difference 
between these two values. Similarly, length and direction 
were quantified by; (III) the average value of the changes 
on GENQOL and PSYQOL, and (IV) the difference 
between these two change values. We denote these four 
parameters by the terms starting point average, starting 
point difference, average length, and differential length, 
respectively. Because there are huge differences between the 
trajectories of the individual patients, all four parameters 
vary between individuals. In our MLAs we investigated 
whether the individual parameters can be predicted on 
the basis of several explanatory variables. For instance: do 
patients with low Karnofsky scores have lower starting 
points on GENQOL and PSYQOL, and/or do they have 
longer or shorter trajectories, with or without different 
directions?

These questions are answered by four coefficients that 
indicate: (I) how the starting point average on GENQOL 
and PSYQOL changes for different values of the covariate; 
(II) how the starting point difference on GENQOL and 
PSYQOL changes for different values of the covariate;  
(III) how the average length of the trajectory changes for  
different values of the covariate; and (IV) how the 
differential length, that is, the difference in displacement 
on GENQOL and PSYQOL, respectively, changes for 
different values of the covariate. Each of those coefficients 
indicates the amount of change per unit of the covariate. 

In a graphical representation of the MLA results, as 
in Figure 2, an average starting point effect occurs when 
the starting points (the white circles) lie on a straight line 
with an angle of almost 45° with both axes. A starting 
point difference effect would show up by this line running 
more horizontally or vertically. An average length effect 
would be reflected by trajectories getting shorter or longer 
in proportion with the covariate scores. A differential 
length effect goes together with different directions of the 
trajectories.

In MLA the four trajectory parameters are used to 
specify several models: (I) a basic model in which each 
parameter is assumed to be constant for all patients; (II) an 

individual differences model in which all parameters are 
allowed to vary over patients; and (III) several explanatory 
models in which the patient parameters are modeled on 
the basis of the patient scores one or more covariates. Each 
model can be evaluated by its (lack of) statistical fit, the 
deviance. Different (nested) models can be compared by 
evaluating the difference, Δdeviance, between their respective 
fit values. The statistic Δdeviance follows a χ2-distribution with 
up to four degrees of freedom (i.e., the number of covariate 
coefficients). In addition, each separate effect coefficient 
is also tested for significance (Singer & Willet, 2003). 
Moreover, the covariate’s importance can be assessed by 
comparing the variances of the individual patients’ trajectory 
parameters after and before including the covariate in the 
analysis. If the after-variance is substantially smaller than 
the before-variance, the covariate obviously has an effect.

In the first MLA (of the basic model) we assumed there 
were no individual patient differences at all, that is, that all 
individual trajectories would be undistinguishable. In the 
second analysis (of the individual differences model) the 
four parameters for starting points, length, and direction 
were allowed to vary between patients. The results showed 
that the individual differences in the data were substantial, 
as witnessed by a large Δdeviance between the first and the 
second analysis (Δdeviance=175.778; df=15; P<0.0005) and by 
the fact that all patient variances of the four parameters 
were statistically significant at P<0.01.

Additional MLAs were performed by including—one 
at a time—the explanatory variables sex, age, cancer stage, 
Karnofsky rating, and eight illness beliefs. The effects 
of including such explanatory variables or covariates 
are expressed by four coefficients that indicate: (I) how 
the starting point average on GENQOL and PSYQOL 
increases for different values of the covariate; (II) how the 
starting point difference is changed by different values of 
the covariate; (III) how the average length of the trajectory 
is changed per unit of the covariate; and (IV) how the 
differential length, that is, the difference in displacement on 
GENQOL and PSYQOL, respectively, changes per unit of 
the covariate. The numerical outcomes of our analyses are 
displayed in Table S1 (the coefficients of the covariates) and 
Table S2 (the variances of the patients’ parameters). 

As Table S1 shows, seven of the covariates used had an 
overall significant effect on the trajectories; the coefficients 
in this table indicate which particular parameters were 
influenced. We have used the latter results to interpret the 
graphs of Figure 2. In two cases, B-IPQ treatment control 
and B-IPQ concern, there was no overall significance of the 

Supplementary



Table S1 Deviances, Δdeviance
†, and effect coefficients‡ of seven B-IPQ dimensions and Karnofsky ratings 

Covariate Δdeviance

Effect coefficients

Starting point average Starting point difference Average length Differential length 

Consequences 25.184*** −0.090** 0.060* 0.022 0.016

Timeline 15.130** −0.040 0.050 0.040 0.024

Treatment control 7.124NS −0.010 0.022 0.051 −0.062*

Identity 17.049** −0.077* 0.069* 0.044 −0.025

Concern 9.435NS −0.098** 0.000 0.068* 0.011

Coherence 10.759* −0.008 0.011 0.012 0.057*

Emotional response 46.111*** −0.146*** 0.039 0.045 0.010

Karnofsky rating§ 15.949** 0.016 −0.026 0.009 0.012

*, P<0.05; **, P<0.01; ***, P<0.001; NS, not significant; †, Δdeviance was obtained by comparing two analyses, one with and one 
without the explanatory variable on data with the same missing values as in the analysis with the explanatory variable; ‡, the 
coefficients’ signs indicate whether parameter values are positively (high values go together with high scores) or negatively (low 
values go together with high scores) related to the values of the covariates; §, without patient with Karnofsky score of 50%. B-IPQ, 
brief illness perception questionnaire.

Table S2 Patient variances of the parameters for seven B-IPQ dimensions and Karnofsky rating, together with comparison values† 

Covariate Starting point average Starting point difference Average length Differential length 

Consequences

Patient variances 0.418***,‡ 0.322***,‡ 0.232** 0.185**

Comparison variances 0.485*** 0.352*** 0.234** 0.188**

Time line

Patient variances 0.478*** 0.339*** 0.226** 0.188**

Comparison variances 0.488*** 0.356*** 0.237** 0.190**

Treatment control

Patient variances 0.465*** 0.352*** 0.235** 0.159*,‡

Comparison variances 0.465*** 0.354*** 0.247** 0.178**

Identity

Patient variances 0.432***,‡ 0.332***,‡ 0.238** 0.199**

Comparison variances 0.478*** 0.369*** 0.253** 0.204**

Concern

Patient variances 0.425*** 0.351*** 0.205** 0.187**

Comparison variances 0.485*** 0.352*** 0.234*** 0.188**

Coherence

Patient variances 0.497*** 0.360*** 0.234** 0.170**,‡

Comparison variances 0.498*** 0.360*** 0.235** 0.193**

Emotional response

Patient variances 0.296***,‡ 0.339*** 0.219** 0.187**

Comparison variances 0.485*** 0.352*** 0.234** 0.188**

Karnofsky rating (without patient with score of 50%)

Patient variances 0.505***,‡ 0.280***,‡ 0.249**,‡ 0.078‡

Comparison variances 0.523*** 0.326*** 0.263** 0.089

*, P<0.05; **, P<0.01; ***, P<0.001; NS, not significant; †, comparison variances come from analyses without covariates but 
excluding the patients that had missing data on the covariates; ‡, variances are substantially lower than their comparison values. 
B-IPQ, brief illness perception questionnaire.



covariate, although several separate coefficients did reach 
statistical significance and were used in our interpretations. 

The most striking feature of Table S2 is that, with the 
exception of Karnofsky scores, all patient variance remain 
statistically significant after inclusion of the covariates. 
This indicates that more explanatory variables are needed 
to explain the (large) individual differences among the 

trajectories. Even though still significant, we notice several 

substantial drops in some of the patient variances after 

inclusion of the covariates (i.e., in consequences, treatment 

control, identity, coherence, emotional response, Karnofsky 

rating). In general these drops corroborate the conclusions 

we drew on the basis of the coefficients in Table S1.


