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Chapter 6

Denial and physical outcomes in lung cancer patients a longitudinal
study

Martina S. Vos, Hein Putter, Hans C. van Houwelingen,
Hanneke C.J.M. de Haes

Lung Cancer (2009), doi 10.1016/j.lungcan.2009.04.003



SUMMARY

Although denial in cancer patients is often seen in clinical practice, studies

relating denial to physical outcomes are lacking. The present study aims to

investigate patterns of denial among lung cancer patients and connect these to

their physical outcomes. Denial was measured longitudinally in 195 consecutive

newly diagnosed lung cancer patients. Four assessments were conducted over

an eight-month period. Patient-reported physical outcomes were measured

with a generic and disease-specific quality of life measure. Medical data were

provided by the patients’ chest physicians.

Three patterns of denial over time were identified in lung cancer patients:

patients displayed either low, moderate or increasing denial. Male lung cancer

patients were found to deny at a moderate level more often. A moderate or

increasing level of denial was consistently related to improved patient-rated

physical outcomes. Lung cancer patients displaying more denial reported a bet-

ter overall perception of health and better physical functioning. They com-

plained less about fatigue, nausea and vomiting, appetite loss, dysphagia and

pain in arm and shoulder than low deniers. Other symptoms did not differ

among denial classes.

Denial in lung cancer patients may well be an adaptive mechanism and has

to be respected in clinical practice.
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INTRODUCTION

Lung cancer is the most prevalent type of cancer worldwide and the leading

cause of cancer-related death in western countries.1 After diagnosis, lung cancer

patients are confronted with symptoms , treatment choices, emotions and exis-

tential questions. They may, understandably, protect themselves against the

overwhelming facts and feelings associated with this sudden change in life per-

spective by denying (parts of) the illness and its consequences. Current ethical

and psychosocial publications emphasize the need to fully inform patients. Yet,

some level of denial was found to be normal in lung cancer patients.2

Whether denial or denial like strategies like avoidance or repression should

be considered adaptive or maladaptive has often been discussed but remains

uncertain.3,4,5 How should an oncologist then handle denial in clinical practice?

The relation of denial in cancer patients to psychological functioning was

found to depend on the conceptual approach chosen.4 The relation of denial

to physical functioning in cancer patients has hardly been investigated.

Repressing chemotherapy-patients were found to report fewer physical

symptoms than those who did not.6 Among breast cancer patients undergoing

adjuvant chemotherapy denial of disease impact was not related to physical

outcome but behavioural-escaping patients reported more physical symptoms.7

Whether denial is adaptive may depend on the disease phase involved.

Indeed, a time related pattern has been described: denial was suggested to be

adaptive in the short term and maladaptive in the long run.3,8,9

Studies covering denial over time are, however, limited. A literature search

retrieved 19 cross-sectional and six longitudinal studies.4 The results from

cross-sectional studies were inconclusive because of the variety of designs, sam-

ples and assessments. Longitudinal studies, in breast cancer,10,11,12 colorectal

cancer,13 and mixed cancer patient populations,14,15 seem to indicate that

denial diminishes over time, but increases when death draws closer. In our

study among lung cancer patients, however, the mean level of denial increased

from shortly after diagnosis to four months later and remained stable there-

after.2 These studies are generally based on average patient populations.

Whether different denial patterns can be distinguished and how these patterns

relate to physical function has not yet been investigated.

Studies regarding denial in lung cancer are lacking, even though lung cancer

patients may have increased reasons to deny. First, they may feel responsible for

the development of their disease through smoking and, consequently, feel sha-

meful and encounter stigma. Secondly, they often suffer from dyspnea, which

seriously limits functioning and may be frightening.16,17 Finally, given their poor

prognosis, lung cancer patients have limited time to adapt to their disease.

The main objective of the present study is to investigate the relation between

denial and physical outcomes in lung cancer patients. Research questions are:

1) whether patterns of denial can be distinguished among these patients, 2)

how these relate to socio-demographic and disease-related factors, and 3) to

physical outcomes.
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METHODS

Participants

Consecutive lung cancer patients were recruited from two pulmonary diseases

outpatient clinics y in The Hague, the Netherlands. Inclusion criteria were: a)

being newly diagnosed with primary lung cancer irrespective of histological

type, stage or treatment; b) age � 18 years, c) time since diagnosis < 2

months, d) knowledge of the Dutch language, and e) written informed con-

sent. Exclusion criteria were a) serious cognitive disorder and b) being too ill.

Patients were invited to participate by their chest physicians. Those agreeing

received written information and signed informed consent before being

interviewed.

Design

Four assessments were planned for each patient: within 8 weeks following diag-

nosis (T1) and, subsequently, 8, 16, and 32 weeks later (T2-T4). Each assess-

ment consisted of a semi-structured interview (30-45 minutes) and the

completion of written questionnaires. The study was approved by the hospitals’

ethics committees.

Measures

Denial was measured using the Denial of Cancer Interview (DCI), a semi-

structured interview, based on Weisman and Hackett’s definition of denial: ’the

conscious or unconscious repudiation of part or all of the total available mean-

ing of an event to allay fear, anxiety or other unpleasant affects’.18,19 The DCI

consists of nine specific items and two clinical impression scores covering the

type and overall level of denial. It has proven to have good psychometric prop-

erties.20 The reliabilities (Cronbach’s �) were 0.82, 0.86, 0.84 and 0.84, at the

respective assessments. The interrater reliability (�) of the DCI was 0.81.

Denial is represented on a continuous scale ranging from 3 to19, with lower

scores indicating less denial.

Patient-reported physical outcomes were measured, first, using a generic

cancer quality of life measure: EORTC QLQ-C30. The QLQ-C30 incorporates a

physical functioning scale, three symptom scales covering fatigue, nausea and

vomiting and pain, and single item scales addressing dyspnea, insomnia, appe-

tite loss, constipation and diarrhea, and overall health. Secondly, the EORTC

disease-specific lung cancer module (QLQ-LC13) was used, comprising 12

symptom-related questions, covering dyspnea (three items), coughing, hemop-

tysis, sore mouth, dysphagia, peripheral neuropathy, alopecia, chest pain, pain

in arm, and other pain.21

y Bronovo Hospital and Medical Centre Haaglanden
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Medical data (i.e., tumor type, disease stage, and performance status) were

provided by the chest physicians. Performance status was rated using the

Zubrod-scale.22 Socio-demographic factors (i.e., gender, age, marital status,

education level and religion) were collected in the interviews, as was current

treatment and smoking history.

Statistical analysis

One of the research questions was whether it is possible to distinguish groups

of patients with distinct patterns regarding their evolvement of denial over

time. The objective in statistical terms is to identify latent classes of longitudi-

nal denial measurements. This type of models is quite popular in the psycho-

metric literature, where it goes under the name of growth mixture models,

latent trajectory classes or trajectory analysis. Within each class, a mixed effects

model was assumed, with random person effects and fixed categorical (T1-T4)

time effects, and with independent random error. Between-patient and residual

variances were restricted to be identical for all classes, while mean vectors (at

T1-T4) were allowed to differ between classes. An Expectation Maximization

(EM) algorithm was used to identify these latent classes and estimate their

probabilities, means and variances.23 From the EM algorithm, posterior prob-

abilities of class membership were obtained for each patient. For each patient,

the highest posterior probability determined the most likely class. Differences

between these classes with respect to patient characteristics were assessed by

contingency tables with variances adjusted for class membership uncertainty.

Physical functioning scales were analyzed using mixed models, with class, time

(T1-T4 categorical) and class by time interaction as fixed effects, and with

patient intercept as random effect. To account for class membership uncer-

tainty in this analysis, multiple imputation (using M=10 dataset completions)

was used (for statistical details see24).

RESULTS

Patient Characteristics

Of 383 newly-diagnosed lung cancer patients 139 were ineligible because of

death (n=30), being too ill (n=32), � 8 weeks since diagnosis (n=28), having a

language problem (n=15), moving elsewhere (n=8) or other reasons (n=16).

Eligible and non-eligible patients did not differ in gender and age.

Of 244 eligible patients, 49 (20%) refused participation. Reasons for refusal

were: “wants to calm down” (n=8), “does not want treatment nor study parti-

cipation” (n=6) “does not want to talk about the illness” (n=7), “too busy”

(n=2), denial of illness (n= 4), too ill (n=3), other/unknown (n=19). Non-

responders did not differ from responders in gender, age and performance sta-

tus. Characteristics of the study population are given in Table 1.

Denial and Quality of Life in Lung Cancer Patients 93



Table 1 Patient characteristics at baseline

Total N= 195

Gender
Male 115 (59.0%)
Female 80 (41.0%)

Age
> 60 yrs 69 (35.4%)
60-70 yrs 54 (27.7%)
> 70 yrs 72 (36.9%)

Partner
Yesa 137 (70.3%)
No 59 (29.7%)

Children
No 35 (18.0%)
Yes 159 (82.0%)

Education levelb

1 70 (36.8%)
2 53 (27.9%)
3 67 (35.3%)
Unknown 5

Religion
No 98 (50.5%)
Yes 96 (49.5%)
Unknown 1

Type of tumor and UICC stage
NSCLC 139 (74.7%)
� II 39
� III 100

SCLC 35 (18.8%)
limited 18
extended 17

Other/ unknown 21 ( 6.5%)
Current treatment
No treatment 35 (18.0%)
Surgery 24 (12.4%)
Chemotherapy 73 (37.6%)
Radiotherapy 47 (24.2%)
Chemo- + radiotherapy 4 ( 2.1%)
Unknown 1

Performance status Zubrod
0 58 (29.9%)
I 96 (49.5%)
II 26 (13.4%)
III/IV 14 ( 7.2%)
Unknown 1

Smoking
No 9 ( 4.6%)
Yes 186 (95.4%)

a Married, living together or having a relationship but living apart
b 1. primary education 2. secondary education 3. college/universtiy
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Of 195 patients at baseline, 157 (81%), 122 (63%), and 80 (41%) partici-

pated at T2–T4 respectively. Main reasons for dropping out were death and

being too ill.

Patterns of denial

Depending on the criterion chosen, a model with three or four classes could be

selected; the Aikaike’s Information Criteria (AIC)25 would lead to a four-class

model, while the Bayesan Information Criteria (BIC)26 would lead to a three-

class model (see Figure 1 for estimated means and 95% confidence intervals

[in bold]). Individual data are shown in colors indicating the most likely class

for that patient.

Figure 1 Patterns of denial
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For the three-class model, a clear pattern emerges. The largest class represents

patients showing a low level of denial over time (69%, mean DCI=5.34, 95%CI

4.99– 5.69 at T1). The second largest class represents the patients showing a
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moderate level of denial over time (19%, mean DCI=11.31, 95%CI 10.65–

11.98 at T1). The smallest class starts with a low level of denial and shows

increasing denial over time (13%, T1, mean DCI=6.28; 95%CI 5.48 – 7.08, T4,

mean DCI=11.89; 95%CI 10.42-13.36). Between-patient and residual standard

deviations were estimated to be 0.98 and 1.80, respectively.

The four-class model is harder to interpret. Since the two information cri-

teria favored different models, interpretability was the decisive argument and

the three-class model selected. We identified the three classes as ‘low deniers’,

‘moderate deniers’, and ‘increasing deniers’.

Table 2 Predictors of patterns of denial

Characteristic Low deniers Moderate
deniers

Increasing
deniers

Test
statistic
(�2)

P-value

Gender Male 70 (61%) 29 (25%) 16 (14%) 11.93 0.0026
Female 64 (80%) 7 ( 9%) 9 (11%)

Age � 60 54 (78%) 8 (12%) 7 (10%) 7.53 0.11
60 - 70 34 (63%) 11 (20%) 9 (17%)
> 70 45 (63%) 17 (24%) 9 (13%)

Partner No 41 (71%) 11 (19%) 6 (10%) 1.09 0.58
Yes 92 (68%) 25 (18%) 19 (14%)

Children No 24 (69%) 6 (17%) 5 (14%) 0.2 0.91
Yes 110 (69%) 29 (18%) 20 (13%)

Education
level

Primary 44 (63%) 19 (27%) 7 (10%) 8.98 0.06

Secondary 38 (70%) 7 (13%) 9 (17%)
College/
University

49 (73%) 10 (15%) 7 (12%)

Religion No 63 (64%) 24 (25%) 11 (11%) 6.44 0.04
Yes 70 (73%) 12 (12%) 14 (15%)

Type of
tumor

NSCLC 95 (68%) 25 (18%) 19 (14%) 4.09 0.39

SCLC 22 (63%) 9 (26%) 4 (11%)
Other/
unknown

17 (81%) 2 (10%) 2 (10%)

Current
treatment

Surgery 24 (67%) 8 (22%) 4 (11%) 2.1 0.91

Chemo-
therapy

51 (71%) 12 (17%) 9 (12%)

Radio-
therapy

33 (69%) 8 (17%) 7 (15%)

No
treatment

22 (63%) 8 (23%) 5 (14%)

UICC grade O 39 (65%) 13 (22%) 8 (13%) 0.75 0.94
I 66 (69%) 17 (18%) 13 (13%)
II-IV 28 (70%) 7 (18%) 5 (13%)

Smoking No 7 (78%) 1 (11%) 1 (11%) 0.52 0.77
Yes 127 (68%) 35 (19%) 24 (13%)
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Denial, socio-demographic and disease-related factors

Female (p=0.0026) and non-religious (p=0.04) patients were more likely to

display a low level of denial (see Table 2). Other socio-demographic and dis-

ease-related characteristics and smoking history were not related to class

assignment.

Denial and physical outcomes

The relation between patterns of denial and physical outcomes is shown in

Table 3 and Figure 2.

Table 3 Denial and Physical Outcomes

Subscale Class
(P-value)
all patients

Class by time
interaction
(P-value)

EORTC QLQ-C30:
Physical functioning 0.046 0.68
Dyspnea 0.039 0.21
Pain 0.27 0.70
Fatigue < 0.001 0.037
Insomnia 0.37 0.54
Appetite loss 0.013 0.35
Nausea and vomiting 0.039 0.23
Constipation 0.16 0.63
Diarrhoea 0.13 0.91

Overall perception of health < 0.001 0.29

EORTC Lung module:
Coughing 0.69 0.88
Haemoptysis 0.46 0.62
Dyspnea 0.21 0.38
Sore mouth 0.94 0.83
Dysphagia 0.049 0.99
Peripheral neuropathy 0.31 0.76
Alopecia 0.55 0.57
Pain in chest 0.27 0.80
Pain in arm or shoulder 0.0087 0.28
Pain in other parts 0.40 0.80

Zubrod performance 0.20 0.27

Time by class interaction is tested in a parsimonious way (df=1) by adding an

extra linear trend term for the class of increasing deniers only.

Lung cancer patients displaying moderate or increasing denial reported bet-

ter physical functioning (p= 0.046), less nausea and vomiting (p=0.039), less
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Figure 2 Patterns of denial and physical outcomes
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appetite loss (p=0.013), and less dyspnea (p=0.0139). They also reported better

overall health (p= < 0.001). Moderate deniers suffered less from fatigue

than low deniers and increasing deniers reported less fatigue over time (class

by time interaction p = 0.037).

In disease-specific terms, moderate and increasing deniers reported less dys-

phagia (p=0.049) and arm and shoulder pain (p=0.0087). Other symptoms

were not different among denial classes.

DISCUSSION

Patterns of denial

In this first large longitudinal study among lung cancer patients, we could

identify different patterns of denial over time. Low deniers make up the largest

patient group. A smaller group denies at a moderate level from the start. Both

groups maintain their original level of denial with time. They display a basic

level of denial, seemingly as part of their personal style of dealing with the ill-

ness and its impact. A third, small group shows a low level of denial shortly

after diagnosis which subsequently increases to a moderate level over time.

This finding allows us to differentiate the effects of denial over time.

Physical outcomes

Our main finding is that a moderate or increasing level of denial was consis-

tently related to improved patient-rated physical outcomes. Lung cancer

patients displaying more denial reported a better overall perception of health

and better physical functioning. They also experienced less dyspnea, fatigue,

gastrointestinal symptoms, dysphagia and arm pain. It is worth noting that the

differences are substantial. Differences of five points on a scale of 0-100 are

generally considered clinically relevant.27,28 We indeed found the difference

between low and moderate deniers on physical outcome to be over 6 and up to

26 and the difference between low and increasingly deniers to exceed five

points.

Thus, denial may be adaptive in lung cancer patients.

How can these results be explained? Symptom experience is, by definition,

subjective rather than objective: it consists of symptom occurrence and dis-

tress.29,30 The level of distress associated with the disease is therefore personal.

As described, literature reports concerning the effect of denial on physical

health are contradictory. This may result, first, from the use of self-report

denial measures in many studies. These have been criticized for being too gen-

eral.31 We based our study on semi-structured interviews conducted by experts

in psycho-oncology. These may yield different and more valid results.

Theoretical notions from health psychology have suggested mechanisms

underlying the perception and reporting of physical symptoms. Kolk et al32

integrated different theoretical approaches. They described the perception of
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physical symptoms as first preceded by peripheral, physiological changes result-

ing from bodily processes. Next, changes generate information about organ

systems but only a small proportion of this information gives rise to awareness

and is consciously processed. Awareness also depends on the (selective) atten-

tion we pay to these sensations. Negative affectivity was found to lower the

detection threshold. Likewise, attention to the body is likely to heighten the

processing of physical, internal information rather than external information.

The more we focus internally, the more we notice symptoms.33 Using denial as

a coping strategy may influence cognitive processing and lead to reduced inter-

nal focusing and thus negative emotions and symptom perception.34 Indeed,

Westerman et al35 found that more optimistic lung cancer patients, adopting a

protective style, distanced themselves and presented themselves as not suffering

from fatigue. It is interesting to note that the effect of denial is more salient

when considering generic cancer symptoms than those specific to lung cancer

(Table 3). The latter, such as coughing, sore mouth, and alopecia, may be more

‘objective’ and thus less easily suppressed from awareness. Dyspnea is particu-

larly interesting in this respect. It was found to be lower in the moderate and

increasing deniers in the generic EORTC questionnaire, but not in the disease-

specific module. Dyspnea was defined as: “a subjective experience of breathing

discomfort that consists of qualitatively distinct breathing sensations that vary

in intensity”.36 The disease-specific question is formulated more concretely:

“dyspnea when resting, walking and climbing stairs”. This strengthens the

assumption that denial is more likely to lower symptom experience when

assessed more subjectively.

Some specific symptoms deserve attention. Gastrointestinal symptoms such

as nausea, vomiting and appetite loss occur mostly during chemotherapy.

Psychological factors, especially anxiety, are associated with nausea and vomit-

ing and with patients’ subsequent experience of post-treatment and anticipa-

tory nausea and vomiting.37-40 Classical conditioning contributes to

anticipatory nausea and vomiting, possibly induced by cancer cell cytokine

release or stress.41,42 It is plausible that a higher level of denial protects against

anticipatory reactions.

Studies concerning dysphagia are limited beyond head and neck cancer.

Causes of dysphagia can be esophagitis as a side effect of treatment43 or vocal

fold motion impairment.44 The higher rating of dysphagia in low deniers

might reflect the subjective experience of swallowing problems related to psy-

chological stress.45,46,47

We did not find a difference in patient-reported insomnia between different

denial classes, even when corrected for the use of sleeping pills. Given the

noticeable difference in fatigue between these groups, a difference in the inci-

dence of insomnia would be expected. Our results, however, are in line with

other studies that found a discrepancy between subjective and objective sleep

disturbances in lung cancer patients.48,49

No difference in the perception of pain was found, except for arm or

shoulder pain, even when corrected for the use of analgesics. Pain is common
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in lung cancer patients: 75% of patients with advanced disease suffer from

pain.50 This result is harder to understand. Arm or shoulder pain in lung can-

cer patients can be caused by a Pancoast tumor or brachial plexus damage due

to tumor infiltration or compression.51 But arm or shoulder pain is also a

common symptom in non-cancer patients caused by physical or psychological

factors.52 The same is true for chest pain.53 Again, this makes it difficult to

explain why moderate deniers report less pain in arm or shoulder but not in

chest pain.

Sore mouth, peripheral neuropathy and alopecia are chemotherapy and

radiotherapy side effects. Ward et al6 found repressors report less chemother-

apy-induced side effects. However, in line with our results, they found no dif-

ference in repressor-reporting of sore mouth, neuropathy and alopecia.

Background factors

It is interesting to note that no effect of disease characteristics on denial was

found. As described, denial appears to be a general personal style to cope with

the disease rather than directly related to its prognosis or the patient’s perfor-

mance status.

Male lung cancer patients were found to be more likely to deny at a moder-

ate level than female patients (see table 2). This finding is concordant with stu-

dies among patients with other cancer types and coronary heart disease.54-57

Traditionally, men are found to be more focused on work-related issues and

women on family and health-related matters.58 This may explain why men are

less attentive to health problems and, thus, move into denial more easily.

Moreover, the previously described masculine view that being ill is a sign of

weakness, paves the way for their denial.59,60 Yet, this finding poses some ques-

tions. Are the effects found related to gender rather than denial itself?

Unfortunately, routine application of correction for gender to all scales would

endanger our findings as it inflates the significance of the relation between

denial and outcome, even if gender is not related to the outcome at all.

Therefore, we only consider gender to be a confounder if it is directly related

to the physical outcome of interest. We therefore compared, post hoc, the mar-

ginal significance of gender alone with the marginal significance of denial. If

the marginal significance of gender is stronger than that of denial, gender is

considered to be a confounder. In line with this reasoning, we indeed found

that gender is a confounder for the outcomes nausea and vomiting, and physi-

cal functioning (see table 4 for corrected p-values for the outcomes for which

confounding might be present after correction). The effects of denial on both

physical functioning and nausea and vomiting loose their significance.

However, the effect of denial in a joint model with gender has hardly changed

in both cases (data not shown). The EORTC-QLQ- reference values of lung

cancer patients show the same effects of gender and physical outcome as found

in the present study.61 As it is plausible that these reference groups will also

comprise deniers, the conclusion seems warranted that only a small part of the
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gender effect on physical outcome can be understood from the indirect effect

of gender via denial.

Religious patients were found to deny less than non-religious patients.

Interestingly, though, religious patients are in the majority in our group of

increasing deniers. However, as the group is rather small these results should

be considered with some caution.

Table 4 Denial and physical outcomes, with adjustments for gender

Unadjusted marginal P-values Adjusted P-values

Subscale Gender Class Gender Class

Physical functioning 0.037 0.046 0.018 0.10
Nausea and vomiting 0.002 0.039 0.004 0.19

Study limitations

Some study limitations need to be mentioned. First, the study has a longitudi-

nal explorative design. Therefore, unfortunately definite conclusions about

causality would need further study. Yet, it is obvious that denial can not be

manipulated experimentally. Secondly, the possible bias resulting from patient

dropping out should be mentioned. Such drop out is unavoidable when study-

ing lung cancer patients longitudinally, but still might influence results.

Imputation was used to overcome this problem. Thirdly, the small number of

patients displaying a high level of denial is noteworthy. We added the few

strong deniers to the class of moderate deniers (Figure 1). Lung cancer patients

who exhibit strong denial may indeed be avoiding participating in a study

examining how patients cope with their illness. Indeed, these patients seem to

be overrepresented in our non-responding population. Based on their reasons

for refusal, i.e., not wanting study participation (n=6) or to talk about the ill-

ness (n=7), too busy (n=2), and denial of illness (n=4), 19 non-responders

(7.8%) might be strong deniers as compared to 5 responders (2.6%). These

strongly denying patients are of particular interest and deserve further study.

Conclusions

We conducted the first large longitudinal study among lung cancer patients

investigating their level of denial and physical health. Patients turned out to

deny either little, moderately or increasingly. Interestingly, we found that

patients who denied more reported better physical functioning and less physi-

cal symptoms. The implications for clinical practice are that their denial may

well be an adaptive mechanism and might have to be respected in clinical prac-

tice. By avoiding the confrontation with some of the consequences of their dis-

ease and treatment, patients can protect themselves from an uncontrollable

reality. It is unclear whether this conclusion applies to strong deniers, whose
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coping may interfere with the treatment process. In general, however, the nega-

tive views associated with patients not wanting to be confronted with all rele-

vant information could be reconsidered. We may treat patients more

adequately if we respect their protective behavior and thus help them to adapt

to their illness experience.
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