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Depressive reactions to lung cancer are common and often              
followed by a poor outcome

G. Buccheri

aa

The evaluation of quality of life (QOL) has become part
of the overall management of patients with cancer. This is
particularly true when survival is likely to be short and
treatments are expected to be toxic and only moderately
active. Lung cancer (LC) is very common, and predomi-
nantly affects the elderly population. Tolerance to aggres-
sive cancer treatments is poor, and such treatments are
largely ineffective [1]. Obviously, the QOL of such pati-
ents merits the greatest attention.

In recent years, diverse reports dealing with the assess-
ment of QOL in LC have been published [2–6], and an
array of different methods described [7–9]. One of the
most intriguing applications of self-rated QOL scores is
their use as prognostic factors. In an early Scandinavian
study [2], psychosocial wellbeing and general symptoms
were found among the factors that significantly predicted
survival of patients with advanced non-small cell lung
cancer (NSCLC). In a later report by GANZ et al. [4], the
supposed relationship was hidden by the small number of
patients studied (only 40 in total). In the same year, how-
ever, members of the Lung Cancer Study Group, analys-
ing the charts of 178 patients from four phase III trials,
confirmed the prognostic importance of QOL [5]. More
recently, using a new instrument of assessment [9], BUCCHERI

[6] confirmed the supposed relationship between QOL
and prognosis.

QOL is a multidimensional concept with a particularly
wide meaning. It includes, at least, a rating of the physi-
cal, psychological, and functional status with, where re-
sources permit, an evaluation of the social functioning
[10]. Most QOL dimensions are influenced by the physi-
cal status of patients. Physical scores are affected by the
seriousness of the disease, and many functional, social,
and psychological responses may be affected as well. The
prognostic value of QOL might be a simple reflection of
the severity of the illness. The question remains whether
those aspects of QOL that are less correlated with the
physical wellbeing, are still prognostically important.

To the author's knowledge, this is the first study to
assess depression and its prognostic significance in pati-
ents with lung cancer.

Patients and methods

Patients

All patients, seen between June 1994 and January 1996
for a new pathologically proven bronchogenic carcinoma
at a specialist tertiary referral centre (the A. Carle Hospital
of Chest Diseases), were considered for this study. Excep-
tions were made for those individuals with a very poor
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performance status (Eastern Co-operative Oncology Group
(ECOG) scale >3 [11]), since it was felt that psychologi-
cal assessment might prove too difficult to perform in
those conditions, and also for patients with severely im-
paired intellectual function. Using a personalized app-
roach which took into consideration the patient's social,
cultural, and emotional status, two doctors (G.B. and D.F.)
provided the necessary information concerning diagnosis,
prognosis, and treatment, along with an explanation of the
aim and the characteristics of the study. Then, a written
consent for the study was requested, in accordance with
the guidelines of the institutional review board. Any pati-
ents expressing concern about their full understanding of
the questionnaire, were instructed to seek directions from
their relatives or a nurse on how to complete it.

The mandatory clinical work-up evaluation included:
history; physical examination, assessment of performance
status (PS) and loss of body weight (during the 6 months
preceding the diagnosis); complete blood cell counts; serum
biochemistry; bronchoscopy; chest radiographs; and com-
puted tomography of thorax, brain, and upper abdomen. A
new staging procedure, consisting of Indium-111 anti-car-
cinoembryonic antigen (CEA) monoclonal antibody scin-
tigraphy [12], was added to the evaluation of all surgical
candidates. Cell types and tumour stages were classified
according to internationally adopted criteria [13, 14].

QOL assessment

A nurse gave each patient four different QOL question-
naires and showed how to complete them. This report deals
with depression, which is a marginal aspect of the QOL
evaluation. To assess the desired feature, the Self-rating
Depression Scale (SDS), as described by ZUNG [15], was
administered along with three other questionnaires [16].
All cards were collected during the next 2–3 days spent in
hospital, or soon after the administration, in the case of an
out-patient visit. Nurses collected and reviewed the cards
and, when reports were found incomplete or not suffi-
ciently reliable, offered assistance to patients, so that the
quality of the reports could be improved. A few patients
expressed embarrassment in responding to personal ques-
tions. In such cases, the nurses were instructed to accept
incomplete SDS cards, unless missing responses were more
than four, i.e. 20% of the card (more incomplete question-
naires were disregarded). The clinical characteristics of pati-
ents who were unable or unwilling to complete satisfactorily
the SDS questionnaire, were recorded and used for later
comparisons.

A detailed description encompassing feasibility, relia-
bility, and validity of the Zung scale was published, sev-
eral years ago, by ZUNG [15, 17, 18]. This scale, originally
proposed in English, has been translated and available for
use in 10 languages, including Italian [17]. It contains 20
categorical self-assessment scales covering: pervasive effect;
physiological equivalents or concomitants; and psycholo-
gical concomitants. Ten items are worded symptomatical-
ly positive, and 10 symptomatically negative. In scoring
items, a value of l, 2, 3 or 4 is assigned depending upon
whether the item was worded positively or negatively.
Nondepressed patients have a low score on the scale and a
low index (sum of raw scores divided by 80, the maxi-
mum score); the opposite occurs for more depressed
patients.

Statistical analysis

Descriptive statistics were used to characterize the sam-
ple. The Student's t-tests, Pearson Chi-squared tests, and
Mann-Whitney U-tests [19] were employed, as appropri-
ate, to analyse differences between patients allocated in
different subgroups. The length of survival was calculated
from the distribution of the SDS questionnaire to the pati-
ent's death or to July 1996. Few patients abandoned their
follow-up programme; though when this occurred, the sta-
tus of alive or dead was ascertained by means of a tele-
phone interview with the same patient, the family, the
house doctor, or the municipal registry office. Univariate
analyses of survival were based on the Kaplan-Meier
product-limit estimates of the distribution [20]. For each
of the 20 items forming the SDS questionnaire, survival
analyses were accomplished using both the original four
scale categorizations and other categories derived by the
amalgamation of the original four classes into the two or
three strata with similar numerical weight. Multiple sur-
vival curves were compared using the algorithms devel-
oped by LEE and DESU [21], an extension of the Gehan's
generalized Wilcoxon test [22]. The Gehan's test was used
to compare two sample survivals. The relative weight of
each prognostic factor was estimated using Cox's propor-
tional hazards regression analysis and the statistical sig-
nificance calculated by means of the maximum likelihood
ratio [23]. To select the simplest and most predictive mul-
tivariate model, a stepwise backward selection procedure
was followed with a p-value of 0.1 set to enter, and a p-
value of 0.15 set to remove variables. A p-value of less
than 0.05 was considered statistically significant in the
analysis of the SDS index, as well as for any multivariate
regression. For the 20 items of the Zung scale individual-
ly considered' the Bonferroni correction was used and a
critical p-value of <0.0025 requested. All tests were two-
sided. Data were processed using the STATISTICA for
Windows package (release 4.5, StatSoft Inc., Tulsa, OK,
USA, ©1993).

Results

Baseline characteristics of patients

In total, 167 newly diagnosed LC patients were seen
during the recruitment period. One hundred and fifty four
were eligible for this study: 21 refused or were unable to
complete at least 16 of the 20 items forming the SDS
instrument. The remaining 133 were entered into the study.
Comparing the two groups of patients (i.e. registered versus
nonregistered patients) no significant difference emerged,
except for the complete absence of squamous cell types
within the group of the 21 nonregistered individuals (p<
0.0001, Chi-squared test).

Patients participating in the study had an age and sex
distribution typical for the disease. Most of them suffered
from cancers of the squamous cell type, a rare occurrence
in the Western world, but still quite a typical feature in
the rural and mostly unpolluted area in which this study
was undertaken [24, 25]. On average, patients had a low
degree of education, being mostly farmers and house-
building workers. Both the very early and the advanced
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stages of diseases were represented. Performance status
was often good or fair. The SDS questionnaire was fully
scored by 95 patients; the other 38 patients omitted one or
more response. In 53 of these 95 fully compliant subjects,
the calculated SDS index was ð50 (normality range); all
the remaining 42 subjects had indexes compatible with
mild-to-severe depression. Depressed patients were often
older, and their performance status and stage of disease
were worse, on average, than that seen in nondepressed
patients; however, no difference was statistically signifi-
cant. The most important clinical and demographic char-

acteristics of the cohort studied and their distribution
among depressed and nondepressed patients are summa-
rized in table 1. Table 2 summarizes the SDS responses of
the whole population.

Survival analysis

In univariate analyses, higher scores on the scales were
often associated with shorter survivals (analyses of the
original four-point scales). The trend approached statisti-
cal significance in eight circumstances (SDS items 2, 5, 7,

Table 1.  –  Clinical and demographic characteristics of the cohort studied

Demographic and clinical characteristics Total Nondepressed Depressed

Patients  n
Sex  male/female
Age  yrs
Education  EL/MS/HS/U
Help in SDS response  yes/no
ECOG-PS  0/1/2/3
Histology  E/A/S/L/O
Stage of disease  1/2/3a/3b/4
T factor  1/2/3/4
N factor  0/1/2/3
M factor  0/1
Serum haemoglobin  g·dL-1

WBC count  n·m-3

Serum LDH level  mg·dL-1

Serum CEA level  ng·mL-1

Serum TPA level U·L-1

133
122/11
65±10

44/61/25/3
59/74

18/65/37/13
58/28/11/4/32
26/6/19/37/45
21/48/19/45
50/12/45/26

88/45
13.9±1.5

9347±3713
(n=132)

480; 1056
(n=129)

27.4±126.8
(n=126)

195.2±197.1
(n=128)

53
51/2

61±10
17/24/10/2

26/27
11/27/11/2/2
25/10/6/2/10
13/4/6/12/18

7/24/7/15
20/8/16/9

35/18
14.1±1.5

9268±2610
(n=53)

431±533
(n=51)

17.8±59.8
(n=48)

159.7±126.1
(n=49)

42
38/4
69±9

14/17/10/1
17/25

3/20/15/3/1
17/11/2/2/10
6/0/7/13/16
5/14/6/17
15/2/15/10

26/16
13.7±1.4

9617±5054
(n=41)

337±109
(n=40)

12.17±48.71
(n=40)

234.1±282.1
(n=41)

Results are presented as mean±SD. Numbers in parentheses represent the numbers of patients accessible for analysis, in the event of
missing values. EL: elementary; MS: middle school; HS: high school; U: university. SDS: Self-rating Depression Scale; ECOG-PS:
Eastern Co-operative Oncology Group - performance score; E: epidermoid carcinoma; A: adenocarcinoma; S: small cell anaplastic
carcinoma; L: large cell anaplastic carcinoma; O: mixed or undefined subtype classification; T: tumour; N: node; M: metastasis;
WBC: white blood cell; LDH: lactate dehydrogenase; CEA: carcino-embryonic antigen; TPA: tissue polypeptide antigen. No differ-
ence was found to be statistically significant, by means of the appropriate test (Pearson Chi-squared test, Student's t-test, Mann-Whit-
ney U-test).

Table 2.  –  Self-rating Depression Scale (SDS) responses of the cohort studied

SDS item None or           
a little of     
the time

n

Some          
of the       
time

n

Good        
part of        

the time
n

Most or        
all of            

the time
n

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

I feel down-hearted, blue and sad
Morning is when I feel the best
I have crying spells or feel like it
I have trouble sleeping through the night
I eat as much as I used do
I enjoy looking at, talking to, and being with attractive women (or men)
I notice that I am losing weight
I have trouble with constipation
My heart beats faster than usual
I get tired for no reason
My mind is as clear as it used to be
I find it easy to do things I used to
I am restless and can't keep still
I feel hopeful about the future
I am more irritable then usual
I find it easy to make decisions
I feel that I am pretty useful and needed
My life is pretty full
I feel that others would be better off if I were dead
I still enjoy the things I used to do

 65
36
92
55
47
20
54
90
96
49
50
35
73
57
66
42
66
51

114
50

49
37
31
37
41
14
29
25
24
49
38
30
37
37
38
41
42
45
8

43

3
28
3

19
14
22
14
6
4

16
24
31
10
25
9

28
16
19
3

25

16
32
7

22
31
48
35
12
5

17
21
37
13
12
19
21
8

16
6

14
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8, 12, 15, 18, 19), being significant at p<0.0025 in one case
(item 19="I feel that others would be better off if I were
dead"). Dichotomizing the sample into two groups with
antithetical SDS responses (i.e. 1,2 versus 3,4 strata), item
18 emerged as a further significant factor (fig. 1). Fig. 2
shows the survival probability of the 95 patients who com-
pleted the entire questionnaire, according to their SDS
index. As shown, depressed patients survived significantly
less than the nondepressed subjects (p=0.048). After calcu-
lating the partial SDS indexes of the 38 incomplete ques-
tionnaires and analysing the survival of the entire cohort
studied, results did not differ substantially (p =0.055).

Diverse multivariate analyses were performed to assess
the prognostic value of mental depression in relation to
the other prognostic determinants. First, the items of the
Zung scale were considered individually. A broad model
was designed, containing all the variables with possible
prognostic significance (i.e. the eight previously men-
tioned SDS items, and the other 15 clinical and laboratory
parameters listed in table 1). The analysis showed that
SDS item 18, the need of help to fill out the questionnaire,
and blood haemoglobin levels were, in order of decreasing
importance, the most valuable factors among the 23
tested. Then, the analysis was restricted to the same SDS
items and the three most important clinical variables (i.e.
sex, the stage of disease and the ECOG-PS). A stepwise
selection procedure was launched, which ended with the
final model shown in table 3. SDS items 19, 2, and 18, the
stage of disease, and sex were all prognostically impor-
tant, and, again, SDS items outweighed the clinical varia-
bles. Finally, a model was constructed using only the 20
items of the Zung scale: this model included 129 patients,
had a global Chi-squared value of 29.78, and a p-value of
0.00023.

To evaluate the overall significance of the depression
instrument, a further model was tested containing age, sex,
stage of disease, ECOG-PS, the need of help to fill out
the questionnaire, the five laboratory parameters listed in
table 1, and the SDS-index. Also in this type of analysis, a
depressive status was extremely important, the most sig-
nificant variable being the index developed by Zung (p=
0.0125).
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Fig. 1.  –  Survival probabilities based on the answers to four items
of the Self-rated Depression Scale. Patients answers "always or often"
(             ) or "never or rarely" (           ) in response to the following
statements: a) item 2: "morning is when I feel the best"; b) item 5: "I
eat as much as I used to"; c) item 18 "My life is pretty full"; d) item 19:
"I feel that others would be better off if I were dead". Significance was
determined using Gehan's generalized Wilcoxon test of the differences.
The values in the boxes on each figure are the numbers of subjects dead
or alive at the end of the study. 

Fig. 2.  –  Survival probability of depressed (as determined by Self-Rat-
ing Depression Scale (SDS)-index >50) versus nondepressed patients
(SDS index ð50).             : SDS-index >50;              : SDS-index ð50. The
difference was found to be significant according to Gehan's generalized
Wilcoxon test. The values in the box are the number of subjects dead or
alive at the end of the study.
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Discussion

In the current study, the relationship between psycho-
logical depression and the prognosis of lung cancer was
analysed. To the author's knowledge, this is the first pro-
spective clinical evaluation of such a correlation. Findings
are consistent and plausible. In brief, they show that men-
tal depression is an important determinant of the patients'
outcome. It could be even more important than any other
prognostic factor, including the anatomical extent of the
disease. The study comprises all patients seen for a new
carcinoma of the lung in a single LC centre in little more
than 1 yr. With the exception of a few cases with very
advanced disease and low performance status, or patients
showing severe intellectual impairment, the cohort studied
reflects the LC population in the study province.

The design of the study had a few obvious limitations.
For example, the low degree of patient's education. Most
of the patients had elementary education, and experienced
significant difficulty in understanding the questions on the
SDS-questionnaire. Furthermore, they did not appear par-
ticularly enthusiastic about the study in spite of their vol-
untary participation, and thus their answers may have
been unreliable. Another limitation was the heterogeneity
of the population in relation to the clinical status of dis-
ease. Obviously, patients presented with different tumour
stages ranging from small diseases undergoing evaluation
for effective surgery to metastatic diseases planned for
intensive schedules of chemoradiotherapy. Patients in this
latter condition may have a particularly bad reaction to
their disease and may be more susceptible to depression
than surgically curable subjects. However it was verified
that the presence of depression was poorly explained by
the severity of the illness, as substantiated by the similar
frequency of depression within different stages of disease.

Depression is a ubiquitous and universal human condi-
tion that extends on a continuum from normal mood
swings to a pathological state [18]. The term "depression"
may be used to describe different things. Depression can
be an affect which is a subjective feeling tone of short
duration; or a mood which is a state sustained over a
longer period; or an emotion which comprises the feeling
tones along with objective indications; or a disorder which
has characteristic symptom clusters complexes and con-
figurations [18]. Whether an effect, a symptom, or a disor-
der, the scales and inventories available for depression are
numerous. Among them the scale described over 30 yrs
ago by ZUNG [15] retains many useful characteristics. It is

all inclusive with respect to symptoms of the mental disor-
der; it is short and simple; it is quantitative rather than
qualitative; it is self-administered and shows the patient's
own response at the time the scale is taken. Furthermore
the calculation of the derived index is an easy and rapid
way to distinguish between depressed and nondepressed
subjects. Another point in favour of the Zung scale is its
availability in different languages and its validity docu-
mented in a cross-cultural survey [7].

Recognizing prognostic factors has several scopes in
medicine. Prognostic factors may be helpful in advising
individuals selecting treatment (when therapeutic options
depend on the baseline clinical characteristics of the sub-
ject), adjusting for nonuniformity (when series from differ-
ent locations and studies have to be considered) defining
eligibility criteria and stratifying patients by risk subgroups
and understanding (certain factors may provide insights
into the disease process and provide direction for further
studies). In LC, a small number of clinical characteristics
are normally used to predict the outcome of patients [1,
26, 27]. Potentially useful prognostic factors however are
much more numerous [28]. A partial list of such factors
includes conventional biochemical tests [29–31], and
newer tests based on the experimental evidence arising at
the cellular and molecular level [32]. Preliminary reports
suggest that additional factors might be important, all
gathered under the comprehensive term of "quality of life"
[2, 4, 5]. In 1995, a study dealing with QOL and prognosis
was published by BUCCHERI et al. [16]. The study comprised
128 patients with LC, assessed for their QOL either before
treatment or during the course of disease. That report
showed a statistically significant correlation between pati-
ent survival and multiple aspects of QOL (in particular,
the perception of limitations in physical autonomy, the
feeling of insecurity, and a difficulty in having fun or
relaxing). Some QOL scores remained significant after
correcting for other prognostic factors, but it was not clear
whether psychological factors were prognostically deter-
minants by themselves, or, whether more simply, they
were influenced by the physical status, the real indicator
of prognosis. Furthermore, it was not possible to say
which psychological symptom, if any, might be impli-
cated.

With the current study, some of the above issues have
been clarified. There is now sufficient evidence to say that
psychological factors, and in particular the way in which
patients face their disease (i.e. with a gloomy or an optim-
istic attitude) is prognostically very important. Of course,
further studies are needed to support the evidence, and to
evaluate the role of depression in more specific (and
homogeneous) subgroup of patients.
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