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ABSTRACT: The purpose of this study was to evaluate the change, over 20 yrs, in the
survival of lung cancer patients in a population-based study.
Information on all patients with lung cancer in a defined geographical area during

1990–1992 (n=602) was prospectively gathered. The survival of these patients was
assessed and also compared with the results of a similar study in the same area during
the years 1968–1971 (n=446).
The 5-yr survival had improved during 20 yrs from 4% to 12%. The 5-yr survival

of the patients with squamous cell carcinoma had increased from 6% to 16%, and
adenocarcinoma from 4% to 19%, whereas the survival of small cell carcinoma had
remained the same (2% and 3%, respectively). Even though the recent patients were
older than those of the earlier series the proportion of surgically treated patients had
remained the same (16% and 20%), but the 5-yr survival of patients who had been
operated on had increased significantly from 23% to 48%. The differences in survival in
the second cohort (1990–1992) between histological types (Chi-squared logrank=59.2),
tumour, node, metastasis stages (Chi-squared logrank=199.6), symptomatic stages
(Chi-squared logrank=120, pv0.001) and treatment (Chi-squared logrank=277) were
significant.
Based on this study the independent prognostic factors for better survival of lung

cancer patients are tumour, node, metastasis stages I and II, surgical treatment and
Feinstein9s symptomatic stages I and II.
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Lung cancer is common among males and increas-
ingly common among females in industrialized coun-
tries throughout the world. The prognosis of this
disease is still poor [1, 2]. However, given that both
diagnostic techniques and treatment modalities have
improved, the prognosis of lung cancer patients may
have improved. Fibreoptic bronchoscopy is used
routinely to facilitate the diagnosis, and modern
imaging methods enable better sampling procedures
and more precise staging of tumours. The treatment
of choice for nonsmall cell lung cancer, i.e. radical
surgery, has remained the same, but the surgical tech-
niques and postoperative treatments have improved.
Clinical studies addressing the effects of chemo-
therapy and combination therapy, especially in small
cell carcinoma and stage III disease have suggested
that they prolong survival [3–5]. Many of these studies
have, however, been conducted in centres with a
particular interest in chemotherapy and in groups
of patients with strictly defined inclusion criteria.
Thus, these studies are useful in the assessment of
new chemotherapeutic agents, but they do not give
information about the survival of lung cancer patients
in general. Most of the population-based studies
available are retrospective register- or hospital-based
investigations [6–8]. These studies may only include
a selected group of patients and often have low

diagnostic accuracy in comparison with prospectively
collected patient series.

There are only a few studies where unselected
patients of lung cancer have been followed for several
years. Therefore the present authors conducted a
population-based, prospective study to evaluate the
5-yr survival of all patients with lung cancer in a
defined geographical area. Importantly, a similar
survey had been conducted in this area during the
years 1968–1971, and therefore the results of the
present study could be compared with those obtained
20-yrs-ago.

Methods

The study was conducted in the province of Oulu
in northern Finland with a population of 442,900 at
the end of 1991. Every patient who had lung cancer
diagnosed between 1990–1992 was followed-up for
5 yrs or until death. During the 3 yrs, 602 patients
with lung cancer were diagnosed, 92 females and 510
males. Most of the patients (443 patients, 74%) were
personally interviewed by two of the authors. The
patients mean¡SD age was 67.7¡9.9 yrs. Fibreoptic
bronchoscopy was performed on 452 patients (75%),
and 17 (3%) underwent mediastinoscopy. Computed
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tomography (CT) was conducted on 358 patients
(59%). Tumour, node, metastasis (TNM) classifica-
tion and staging of the cancer [9] were carried out for
519 (86%) patients. The number of autopsies was 79
(13%). A histological and/or cytological diagnosis was
obtained in 516 cases (85%). The follow-up period
started on the day when the diagnosis was first made;
histological and/or cytological confirmation, if possi-
ble, usually came later.

The lung cancers were classified into five histologi-
cal groups according to the World Health Organi-
zation criteria [10]: 1) squamous cell carcinoma, 2)
small cell carcinoma, 3) adenocarcinoma, 4) large cell
carcinoma, 5) other or unclassified forms. The last
group included mainly cases where the sample was
inadequate for classification, but allowed the diag-
nosis of a malignant tumour. All the pathological
slides were re-examined by an experienced lung
pathologist. Cases considered as metastasis of a pri-
mary cancer outside the lung were excluded. In 86
patients (14%) the diagnosis could not be confirmed
histologically or cytologically.

The patients were classified into the four sympto-
matic stages described by FEINSTEIN and WELLS [11]:
stage I: asymptomatic; stage II: primary symptoms
only; stage III: systemic symptoms with or without
primary symptoms, but no metastatic symptoms;
stage IV: metastatic symptoms, with or without
primary symptoms and with or without systemic
symptoms. The symptomatic stage was decided at
the patients9 first interview.

If there were no contraindications (other diseases,
nonoperability) and the patient agreed, all the patients
with nonsmall cell cancer were operated on. The other
treatment modalities included radiotherapy, chemo-
therapy (the most common agents being vincristine,
doxorubicin and cyclophosphamide), a combination
of radio- and chemotherapy, or supportive treatment.

Approximately 20-yrs earlier, during 1968–1971,
and in largely the same geographical area, a prospec-
tive, population-based survey of lung cancer was
carried out with many similar methods of patient
identification [12]. A total of 446 patients were diag-
nosed during 4 yrs in a population of approximately
300,000 individuals. The patients9 mean¡SD age was
61.9¡9.1 yrs. Histological or cytological confirmation
of the diagnosis was achieved in 431 cases (97%).
Squamous cell carcinoma was the most common
histological type (47%), followed by small cell
carcinoma (27%), adenocarcinoma (11%) and large
cell carcinoma (4%). Seventy-one patients (16%) were
operated on. Additional unpublished data were also
drawn from the present authors9 earlier series for
comparison. The survival of the patients in both series
was compared.

Statistical analyses

Survival data were analysed using the survival
curves and the Kaplan-Meier method. The Chi-
squared test was used to assess the difference in
patient survival according to different factors (age,
sex, histological types, TNM staging, treatment and

symptomatic stages). Multivariable analysis of these
prognostic variables was performed using Cox regres-
sion. A pv0.05 was considered significant.

Results

The overall survival rates of the patients in the
present and earlier series are shown in figure 1 and
table 1. The 5-yr survival was better in the present
(12%) than in the earlier series (4%) (pv0.001). Since
the prognosis of small cell carcinoma is particularly
poor with very few patients alive after 5 yrs, the 2-yr
survival was also assessed; this did not differ from the
earlier series (19% and 15%, respectively, p=0.079).
The survival rates of males and females were similar.
It should also be noted that the subjects in the present
series were generally older, the mean age being 68 yrs
in the present and 62 yrs in the earlier series.

Histological type of tumour and survival

The patients with adenocarcinoma had the best 5-yr
survival (19%) which increased significantly during the
20 yrs (p=0.006). The 5-yr survival of the patients with
squamous cell carcinoma also increased significantly,
from 6% to 16% (pv0 01) (table 1).

Tumour, node, metastasis staging and survival

In the earlier series TNM-classification was per-
formed according to the version published by the
International Union Against Cancer in 1968. TNM-
classification has changed twice since then, in 1978
and 1986. Due to the difference in staging categories,
TNM stages between these surveys were not com-
pared. Clinical TNM-classification and staging were
available in 519 cases (86%) in the present series. The
survival patterns for stage I and II were similar. As
expected the patients with stage IV (metastatic)
disease had the worst prognosis (table 1).
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Fig. 1. – Survival of lung cancer patients in the years 1968–1971
(..........; [12]) and 1990–1992 (—).
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Symptomatic stages and survival

The symptomatic stages described by FEINSTEIN and
WELLS [11] could be defined for 441 (99%) in the
earlier series and for 517 (86%) in the present series of
patients. In agreement with the previous study,
survival was best among asymptomatic patients and
worst among those with metastatic symptoms; none
of the latter survived for 3 yrs (table 1).

Treatment and survival

The survival of patients treated surgically was the
best. A combination of radiation and chemotherapy
was given to 54 patients (48 small cell and six non-
small cell carcinoma); only two of them survived
for 5 yrs. The 2-yr survival of the patients with small
cell carcinoma, who received combination therapy,
was 12.5% (six out of 48 patients). None of the small
cell carcinoma patients treated with chemotherapy,
radiation or supportive care alone survived for 2 yrs.
Excluding operated patients the survival rates bet-
ween other treatment modalities differed significantly
(Chi-squared logrank=66.4, pv0.001). However, these

treatment groups were not comparable. The patients
with no active treatment had the shortest survival
(table 1).

Factors analysed jointly for prognostic significance
included TNM stage, symptomatic stage, histology,
age, sex and treatment (table 2). TNM-stage I or
II was the most significant predictor of survival.
Independent prognostic factors for survival were
surgical treatment and FEINSTEIN and WELLS [11]
symptomatic stages I or II. Conversely, histology,

Table 1. – Survival data of lung cancer patients according to different factors in the years 1968–1971 [12] and 1990–1992

Factor 1968–1971 survey 1990–1992 survey Comparison
between surveys

n (%)z 2 yrs# 5 yrs} n (%)z 2 yrs# 5 yrs}

All patients 446 (100) 66 (15) 19 (4) 602 (100) 114 (19) 72 (12) n2 p=0.79,
n5 pv0.001

Male 420 (94) 62 (15) 19 (4) 510 (85) 92 (18) 59 (12)
Female 26 (6) 4 (15) 0 92 (15) 22 (24) 13 (14)

Histological type
Squamous cell carcinoma 198 (44) 40 (20) 12 (6) 204 (34) 54 (26) 33 (16) pv0.001
Adenocarcinoma 50 (11) 9 (18) 2 (4) 135 (22) 31 (23) 25 (19) p=0.006
Small cell carcinoma 115 (26) 5 (4) 2 (2) 121 (20) 9 (7) 4 (3) NS

Large cell carcinoma 21 (5) 2 (10) 1 (5) 23 (4) 4 (17) 2 (9) NS

Other unclassified 47 (11) 7 (15) 2 (4) 33 (6) 9 (27) 6 (18) NS

No histology 15 (3) 3 (20) 0 (0) 86 (14) 7 (8) 2 (2) NS

Comparison between types x2
logrank=67.9, pv0.001 x2

logrank=59.2, pv0.001
TNM staging 519 (86)

Stage I 97 (19) 56 (58) 41 (42)
Stage II 21 (4) 13 (62) 7 (33)
Stage IIIA 57 (11) 19 (33) 10 (18)
Stage IIIB 128 (25) 16 (13) 10 (8)
Stage IV 216 (41) 6 (3) 2 (1)
Comparison between stages x2

logrank=199.6, pv0.001
Treatment

Surgery 71 (16) 33 (46) 17 (24) 123 (20) 79 (64) 59 (48) pv0.001
Chemotherapy 58 (13) 3 (5) 0 (0) 20 (3) 2 (10) 1 (5) NS

Radiotherapy 150 (33) 19 (13) 2 (1) 189 (32) 22 (11) 8 (4) NS

Combination 79 (18) 9 (11) 0 (0) 54 (9) 6 (11) 2 (4) NS

No treatment 68 (20) 2 (2) 0 (0) 216 (36) 5 (2) 0 (0) NS

Comparison between treatment x2
logrank=218.7, pv00.1 x2

logrank=227, pv00.1
Symptomatic stages 441 (99) 517 (86)

No symptoms 70 (16) 21 (30) 7 (10) 47 (9) 25 (53) 18 (38) pv0.001
Primary symptoms 140 (32) 30 (21) 11 (8) 141 (27) 43 (30) 30 (21) pv0.001
Systemic symptoms 127 (29) 13 (10) 1 (1) 217 (42) 39 (18) 18 (8) pv0.001
Metastatic symptoms 104 (23) 2 (2) 0 (0) 112 (22) 1 (1) 0 (0) NS

Comparison between stages x2
logrank=99, pv0.001 x2

logrank=120, pv0.001

z: Number of patients at the beginning (% of all patients in survey with data on factor considered); #: number and percentage
surviving for 2 yrs; }: number and percentage surviving for 5 yrs. TNM: tumour, node, metastasis; NS: nonsignificant; x2: chi-
squared; n2: 2-yr survival rate comparison; n5: 5-yr survival rate comparison.

Table 2. – Factors analysed jointly for prognostic signi-
ficance

Exp (b) SE (b) p-value 95% CI
for Exp (b)

Age 1.0084 0.0052 0.1070 0.9982–1.0187
Histology 1.0089 0.0327 0.7861 1.0089–1.0757
TNM stage 1.435 0.0441 0.000 1.4169–1.6845
Treatment 1.3433 0.0378 0.000 1.309–1.5180
Sex 1.1372 0.1378 0.3195 0.6655–1.1421

Exp (b): hazard ratio; SE (b): standard error of beta; 95%
CI for Exp (b): 95% confidence interval for hazard ratio;
TNM: tumour, node, metastasis.

1089SURVIVAL OF PATIENTS WITH LUNG CANCER



age and sex had no independent prognostic value in
multivariant analysis.

During the follow-up of 5 yrs, 530 of the present
series died. Ninety per cent of the patients died of lung
cancer. Cardiovascular disease was the most common
cause of noncancer deaths (33 patients, 65%), which is
in agreement with the large cancer patient population
study by BROWN et al. [13].

Discussion

Most studies of the prognosis of lung cancer are
retrospective and based on cancer registers or selected
hospital series, whereas few studies are available on
the management or outcome of unselected groups
of patients with lung cancer. The present authors
collected a prospective series of all new lung cancer
patients in a defined geographical area. The patients
with a low performance status who had been treated
in primary centres without further referral were also
included. All the patients were followed-up for 5 yrs
or until death. The present study therefore gives
information about the survival of lung cancer pati-
ents in general. The present authors9 previous series
of lung cancer patients, some 20 yrs ago [12] was
collected using the same prospective method, which
thus allows comparison of the survival rates over the
years. The results indicate that the overall survival
of patients with lung cancer has increased. The 5-yr
survival increased during the past 20 yrs from 4% to
12%, respectively. Since the mean age of the patients
increased from 62 yrs to 68 yrs, the increase in
survival is even more significant.

Only a few similar studies have been reported. A
retrospective study from Scotland showed a 2-yr lung
cancer patient survival rate of 14% [6], which is
slightly lower than the 2-yr survival in the present
study (19%). This Scottish study included only
patients who had been referred to a specialist for
respiratory or thoracic surgical consultation. Accord-
ing to the cancer register, they comprised 63% of
all lung cancer patients in the area and included
histological confirmation in 58% of the cases. A retro-
spective and register-based study from the Yorkshire
region in England showed modest improvement in the
prognosis of patients with lung carcinoma as a result
of new methods of diagnosis (fibreoptic broncho-
scopy) and treatment (chemotherapy for small cell
carcinoma) [7]. These patients had been followed-up
for 2 yrs and the survival of those with small cell
carcinoma increased from 2 to 8% between 1976–
1983.

The histological type of lung cancer has changed
over the decades, and the proportion of adeno-
carcinomas has increased for reasons which are not
completely clear [14, 15]. The present study showed
that the 5-yr survival of patients with adenocarcinoma
was better (19%) than that of patients with other
histological types. This is in agreement with the study
of WATKIN et al. [8] who used the largest register
dataset on lung cancer withw90% completeness. This
register-based study showed that histological type is
an important prognostic factor, and that the patients

with adenocarcinoma have the best survival, 5-yr
survival being 22%.

The prognosis of small cell carcinoma remains
poor. The 5-yr survival of such patients did not
change significantly in 20 yrs, the 5-yr survival rates
being 2% and 3%. The 2-yr survival improved from
4% to 7%. The 5-yr survival in the present study is
similar to that of the register-based study by WATKIN

et al. [8] (3.5%), which also showed improvement in
the 2-yr survival of small cell lung cancer from 2.5% to
7.5%, and improvement in the median survival from
13 to 30 months [8]. Another register-based study
showed an increase in the 9-month survival of patients
with small cell lung cancer, but no change in the
median survival during the years 1976–1983 [7]; the
survival of those patients treated with chemotherapy
improved significantly. At the time of that study
combined multinodality-based chemotherapy had
not yet been introduced. Their histological confirma-
tion rate was 58% and the proportion of small cell
carcinomas 10%, the corresponding numbers in the
present study being 85% and 25%, respectively. It
should be noted that the purpose of the present study
was to evaluate the prevailing treatment of lung
cancer in general and its effects on survival and not
to compare the survival rates of the patients with
different radiation and/or chemotherapy protocols. In
conclusion, the long-term survival of patients with
small cell lung carcinoma has remained unchanged
over the years.

Staging is an important procedure in the applica-
tion of various treatment modalities [9]. In the present
authors earlier series, mediastinal lymph nodes (N)
were assessed by mediastinoscopy, whereas CT of the
thorax was used in the clinical staging of the present
series of patients. Approximately 60% of the patients
underwent CT in this series, a percentage which is
remarkably high compared to the corresponding
figure (18%) in a recent study from Scotland [6]. CT
evaluates the whole mediastinum, including the lymph
nodes which are not reached by mediastinoscopy,
such as the aorta-pulmonary and inferior subcarinal
nodes. On the other hand, CT has low specificity
and sensitivity in the staging of lung cancer [16].
The relatively good survival of the patients treated
surgically in the present series probably reflects better
preoperative staging. However, the practice of cardio-
thoracic surgeons in perioperative staging is often
inadequate, which may overestimate the accuracy
of preoperative evaluation [17]. A change in stage is
more likely when patients are investigated more
extensively, with more patients being categorized as
having an advanced stage and fewer as having earlier
disease. This may be the reason for the relatively low
numbers of surgically treated patients in the present
series.

Surgery is considered the most effective treatment
for nonsmall cell lung cancer [2, 8, 18]. However, only
a small proportion of all patients with lung cancer are
operated on, y10% in Scotland [6], 20% in the
Netherlands [18], 25% in Spain [19] and 10% in the
USA [20]. Most of these studies have been performed
using a hospital series, and hence overestimate the
percentage of operated patients. Modern surgical
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techniques allow the resection of fairly large tumours
invading neighbouring organs. However, more pati-
ents suffer a relapse than are cured by surgery. In the
present series, 20% were operated on and 48% of the
operated patients were alive after 5 yrs, the corre-
sponding numbers in the earlier series being 16% and
23%, respectively [12]. This result is in line with the
study by WATKIN et al. [8] (1974–1986) and BACH et al.
[21] (1985–1993) where the outcome of surgically
treated patients has continuously improved. Taken
together, it is clear that the prognosis of patients with
nonsmall cell lung cancer who are operated on has
improved over the years.

In the present series, 15% of the patients had only
a clinical diagnosis, and their survival was the worst.
It is possible that some of these may not have had
lung cancer, despite the clinical diagnosis. There are
always patients with poor performance status who do
not tolerate invasive investigations. They are often
excluded but this causes a bias and gives an unduly
optimistic view of the survival of patients with lung
cancer.

It appears that screening for lung cancer does not
prolong survival [22, 23], although the trials are being
re-evaluated with a more favourable attitude towards
risk-group screening [24]. Recent studies with spiral-
CT screening also show promising results [25, 26].
Mass radiography surveys of the older population
were still performed in Finland during the 1960–
1970s, but this practice had been discontinued before
the present survey; consequently the proportion of
asymptomatic patients was higher in the earlier [16%]
than in the present series (8%). However, survival was
better in the present survey, suggesting that radio-
graphical screening is not effective. Asbestos-induced
diseases were screened in some groups of workers in
the construction field, shipyards and in the manufac-
ture of asbestos products in Finland during the years
1990–1992 [27]. However, only six out of 602 lung
cancer patients in this series were recognized by this
screening.

In conclusion, the 5-yr survival of patients with
small cell lung cancer has not changed, but the
prognosis of patients with nonsmall cell lung cancer
is better now when compared to 20-yrs-ago. In par-
ticular, the proportion of surgically treated patients
who are alive after 5 yrs has increased.
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