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Head and neck cancer usually manifests as squa-
mous cell carcinomas of the upper aerodigestive
tract.1 The rates of death associated with head and

neck cancer continue to be high (a 5-year relative survival
rate of 33%–62% according to the site of the tumour) be-

cause the disease is often undiagnosed until it is at an ad-
vanced stage.2–4 Whether and to what extent this is due to
failures in the initial diagnosis in primary care is unknown.

The research on head and neck cancer has generally lacked
a primary care perspective. Statistics describing the overall oc-
currence of cases (e.g., they constitute about 5% of all cancers
in the West; some 40 000 new cases occur each year in the
United States)1,5 fail to give a good idea of how often a general
practitioner sees a new case. Similarly, the main symptoms are
well known,1,6 but how often they occur is not. Misdiagnoses
are frequent,7–9 but it is unclear whether this is because physical
examination of the region is technically demanding, particu-
larly the laborious indirect visualization of the nasopharynx
and larynx with small mirrors.10 Finally, it is also unclear
whether an initial misdiagnosis leads to poorer outcomes. At-
tempts to link long delays in diagnosis with advanced stages of
the disease or poor survival have had conflicting results.8,11–14

We sought to investigate the diagnosis of head and neck
carcinoma in primary care by performing 2 studies. In a cross-
sectional questionnaire study, we explored the frequency of
symptoms associated with head and neck carcinoma. In a pop-
ulation-based cohort of 221 patients, we sought answers to the
following questions: How often does a general practitioner see
a new case? How are the patients examined? And, finally, does
the outcome of the initial visit affect survival? 

Methods

In the questionnaire study, we used cross-sectional data15 to
gather information on the frequency of the symptoms of head
and neck cancer in primary care in Finland. A total of 25 health
centres were randomly selected throughout Finland (4 in cities,
5 in smaller towns and 16 in rural communities). Altogether, 28
primary care physicians from these centres took part in a 4-
week study, for 1 week in each of the 4 seasons in 1996. Age, sex
and the primary presenting symptom16 were recorded for all pa-
tient visits except visits received out of regular business hours.

In the cohort study, we used a population-based retrospec-
tive cohort design to collect data on the cancer patients. The
area where the cancer patients were identified comprises 87
communities (total population about 700 000), which maintain
one primary health care centre each and 4 central hospitals and
one university hospital collectively. According to the Finnish
Medical Association, there were 520 physicians and 1 502 800
visits for primary care services in the study area in 1996. All of
the patients in whom tongue, pharyngeal or laryngeal cancer
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Head and neck cancer in primary care: presenting symptoms
and the effect of delayed diagnosis of cancer cases 

Background: Little is known about the diagnosis of head
and neck carcinoma in primary care. We sought to estimate
the general prevalence of symptoms reported by patients
with head and neck carcinomas and to determine the associ-
ation between detection patterns of head and neck cancer
cases in primary care and survival.

Methods: In a cross-sectional survey, we used a questionnaire
to estimate the general prevalence of symptoms associated
with head and neck cancer from a sample of 5646 primary care
visits in 25 randomly selected health centres over 4 weeks
throughout Finland. A population-based retrospective cohort
study involved the 221 patients resident in one primary health
care district (population about 700 000) in whom head and
neck carcinoma was diagnosed between Jan. 1, 1986, and Dec.
31, 1996. Data on the initial primary care visit, clinical character-
istics and survival were obtained from patient charts. 

Results: Of 5646 visits to a primary care practitioner, 11%
(617) were made because of the same symptoms as those
initially reported by patients later found to have head and
neck cancer. According to the cohort data, the detection rate
of these carcinomas in primary care was 1 per 63 000 visits.
At the initial visit of 221 patients later found to have cancer,
56% (123) received referrals, 24% (53) follow-up appoint-
ments and 20% (45) neither (“overlooked”). At 3 years, the
risk of death was significantly higher among patients whose
disease was overlooked (adjusted hazard ratio [HR] 1.89,
95% confidence interval [CI] 1.03–3.45). The excess risk as-
sociated with being overlooked, however, was confined to
subjects with tongue or glottic tumours (HR 4.25, 95% CI
1.59–11.4) (number needed to harm 3.0, 95% CI 1.9–6.7).

Interpretation: Despite the rarity of patients with head and
neck carcinoma in primary care, patients with symptoms of
these diseases and especially with symptoms of tongue and
glottic carcinomas should be initially referred for further
care or followed up.
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was diagnosed (International Classification of Diseases, ninth
and tenth revisions, codes 141, 146–148, 161, C02, C09–C11,
C13, C32) between Jan. 1, 1986, and Dec. 31, 1996, were identi-
fied from the registers of Oulu University Hospital, where all
such cases were assumed to be treated. Only cases of histologi-
cally verified squamous cell carcinoma were included. We found
318 new cases, and to confirm that our sample was population-
based, we cross-checked our cases with those of the national
Finnish Cancer Registry, whose files are practically complete.17

Our cases accounted for 90% of the 353 cases registered in the
Finnish Cancer Registry in the respective area and period.

Each patient’s medical and dental charts in the primary
health care centre and local private practices were searched for
data on the initial visit that subsequently resulted in the diag-
nosis of cancer. Data on the following variables were col-
lected: primary reason for presentation, duration of symptoms
(days), specialization of primary care practitioner (physician;
dentist; ear, nose and throat specialist), physical examinations
done (inspection of mouth, indirect laryngoscopy, posterior
rhinoscopy, palpation of neck), diagnosis made (suspicion of
cancer, benign tumour, infection, no diagnosis) and outcome
of the visit (referral, scheduled follow-up visit, neither). For
the purposes of this study, we considered patients who re-
ceived neither a referral nor a scheduled follow-up visit to have
been “overlooked.” From the medical charts of the university
hospital, we collected information on the primary site
(tongue, pharynx, larynx) and subsite (tongue, oro-, naso- and
hypopharynx, glottis, supraglottis) of the tumour1 and cancer
stage (I–IV).18 From either primary care or hospital charts, we
collected data on the patient’s current or former tobacco use
and socioeconomic status19 (high: employers, self-employed
people, higher-level employees; low: lower-level employees,
manual workers, and others, including students and people
receiving pensions). Dates and causes of death were obtained
from Statistics Finland. The Finnish Ministry of Social Affairs
and Health granted permission to collect these data.

The treatment of head and neck cancer cases at the univer-
sity hospital is planned in a joint clinic meeting with radiation
oncologists and head and neck and plastic surgeons. Treat-
ment is based on the clinical stage and location of the tumour
and follows suggested guidelines.1 Options for treatment of
the primary tumour include conventional or laser surgery and
radiotherapy. In more advanced cases, the tumour area is irra-
diated postoperatively, followed by tumour dissection or neck
irradiation.

The health care system in Finland is based on a general
health insurance scheme and provides equal access to medical
services for all citizens. Municipalities are responsible for health
care, which is paid for by tax revenues. All patients must first
present in the primary care service, and no one can be admitted
to hospital without a referral letter from a physician working in
primary care. Finnish law obliges all licensed physicians to keep
medical records of each medical visit. Physicians record each
visit on a sheet with the following subheadings: reason for the
visit, medical history, physical examination, diagnosis, treat-
ment and possible referral. Medical training in Finland includes
theoretical and practical instruction in how to make a thorough
ear, nose and throat examination using a head lamp.

We reported values as means and standard deviations or me-
dians and ranges for descriptive purposes. The χ2 and Mann–
Whitney U tests were performed to analyze associations be-
tween 2 variables. We constructed survival curves as they related
to the outcome of the initial visit according to the Kaplan–Meier
method, starting from the date of the histologic diagnosis.20 We
did not classify patients according to the length of the delay to
diagnosis to avoid bias due to unequal tumour growth rate.21,22

Slowly growing tumours with a good prognosis may have long
delays to diagnosis and rapidly growing tumours with a poor
prognosis short delays regardless of how they are detected. Al-
though the tumour growth rate may have been dissimilar in dif-
ferent diseases, here the tumour growth rate may be regarded as
an intermediate factor, not a confounding one. The adverse im-
pact of delayed diagnosis on survival may be attributable to a
lead time effect if survival is measured from the time of diagno-
sis.22 In other words, for patients whose case has a poor prog-
nosis, the interval between the start of treatment and death will
be shorter if treatment is started later in the course of the dis-
ease. To control for this, we also calculated survival from symp-
tom onset. The primary end point was tumour-related death,
but the unadjusted hazard ratio was calculated using all-cause
death as the end point as well.

Differences between the groups were tested with the log-
rank test.23 We calculated the absolute difference and the 95%
confidence intervals (CIs) in proportions of death between the
groups and a respective time-specific number needed to harm
at 3 years.24 A Cox proportional-hazards regression model was
used for the multivariate analysis.25 The proportional hazards
assumption was assessed by a plot of log(–log(survival func-
tion)) versus time for the primary end point. The cumulative
risk of dying of a tumour-related cause was calculated as a
hazard ratio with 95% CIs, which was adjusted for age (years),
sex, socioeconomic status (low v. high), duration of symp-
toms (days), cancer stage (I–IV) and study period (per year).
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Excluded because
diagnosis made in
hospital   n = 51

Head and neck cancer cases
between 1986 and 1996

n = 318

Cases diagnosed after referral from
primary care practitioner

n = 267

Cases used in study
n = 221

Excluded because
primary care records
were not available
n = 46

Fig. 1: Flow of participants through the cohort study.



Multivariate modeling was done separately for patients with
tongue and glottic tumours, since these lesions tend to cause
symptoms earlier than other head and neck tumours.1

Results

The questionnaire data included 5646 primary care visits, of
which 62% (3500) were made by women. In the cohort study,
we found 318 patients with head and neck cancer between 1986
and 1996, and after 97 patients were excluded, a cohort of 221
patients was left (of whom 62 had tongue carcinoma, 66 pha-
ryngeal carcinoma and 93 laryngeal carcinoma) (Fig. 1).

The primary tumour symptoms reported by the cancer pa-
tients at their initial primary care visit (cohort data) and the
number of patients in the general population reporting the
same symptoms (questionnaire data) are shown in Table 1. Of
the 122 patients with tongue or glottic carcinoma, 94 (77%)
presented with a prolonged pain or change in the tongue or
persistent hoarseness, whereas patients with tumours at other
sites had more variable symptoms (data not shown). Accord-
ing to the questionnaire data, symptoms similar to those of
cancer patients were reported by patients in the general popu-
lation at 617 (11%) of the 5646 primary care visits (Table 1).

The mean age of the carcinoma patients (cohort data) was
63 (standard deviation 12) years, 156 (71%) were men, and 161
(73%) were current or former users of tobacco (Table 2). The
mean duration of follow-up after diagnosis was 5.9 (range
0–17.9) years. On average, 24 (267/11) new cases emerged per
year during this study, giving a detection rate of 24/1 502 800
(i.e., one per some 63 000 visits in primary care, or an average
of one case in 22 years for one physician).

Of the 221 carcinoma patients, 123 (56%) were referred for
further care after their initial visit, 53 (24%) were scheduled for
follow-up, and no action followed the visit of 45 (20%). The
physician delay (time from the initial presentation to diagnosis)
was significantly longer in the cases of patients whose disease
was overlooked compared with the referred or followed-up pa-
tients (median [range] 137 [20–2256] v. 31 [2–706] days, p <
0.001). The only background factors associated with the dis-
ease being overlooked were the patient’s low socioeconomic
status, short duration of symptoms (patient delay) and insuffi-
cient physical examination (Table 2). Patients whose disease
was overlooked had a significantly shorter time from diagnosis
to disease-specific death than patients who were referred or
followed up (Fig. 2) (unadjusted hazard ratio [HR] at 3 years
1.80 [95% CI 1.08–2.99]). However, the excess risk of death as-
sociated with being overlooked was present only in patients
with tongue or glottic carcinoma (Table 3) (unadjusted HR
4.60, 95% CI 2.03–10.4); the number needed to harm by over-
looking the disease was 3.0 (95% CI 1.9–6.7). These patients
tended to present early in the course of the disease. The effect
remained significant after adjustment for other prognostic fac-
tors (Table 3). Both the calculation of tumour-specific survival
from symptom onset and the use of all-cause death as the end
point diminished the effect only slightly (unadjusted HRs 3.28,
95% CI 1.53–7.03 and 2.56, 95% CI 1.24–5.29, respectively).

Interpretation

These results show concretely both how rare head and neck
carcinoma is in primary care and how common are its pre-
senting symptoms. We calculated that, in Finland, primary
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Table 1: Primary symptom reported at initial primary care visit in a cohort of patients with head and neck
carcinoma and by patients in the general population

Patients and their characteristics reporting
 the same symptoms in primary care visits†

n = 5646

Primary symptom*

Patients with
head and neck

carcinoma, no. (%)
n = 221 No. (%) Mean age (SD), yr Men, no. (%)

Hoarseness 61 (28) 24 (0.4) 35 (20) 8 (33)

Throat pain 45 (20) 150 (2.7) 32 (20) 52 (35)

Change in the tongue 24 (11) 4 (< 0.1) 13 (19) 1 (25)

Pain in the tongue 21 (10) 20 (0.3) 52 (21) 5 (25)

Neck lump 14 (6) 8 (0.1) 23 (24) 4 (50)

Dysphagia 6 (3) 5 (< 0.1) 52 (12) 2 (40)

Dyspnea 5 (2) 69 (1.2) 55 (25) 29 (42)

Tussis or hemoptysis 4 (2) 275 (4.9) 34 (26) 114 (41)

General symptoms 2 (1) 62 (1.1) 56 (23) 25 (40)

Other local symptoms 7 (3) — — —

Unrelated symptoms 32  (15) — — —

Total 221 (100) 617 (11) — —

Note: SD = standard deviation.
*These symptoms were classified according to ref. 18 in the following categories (from top to bottom): R23 (voice symptoms); R21 (throat
symptoms); D83 (disease of mouth/tongue/lip); D20 (mouth/tongue/lip symptoms); B02 (enlarged lymph nodes); D21 (difficulty in
swallowing); R02 (dyspnea); R05 (cough); A04, A05, T08 (weakness/fatigue/decline in overall condition/weight loss).
†In 25 randomly selected primary health care centres.



care physicians would encounter an average of 2 new cases
during their entire career, but that some 11% of all visits in
primary care were made for the same symptoms experienced
by carcinoma patients. Still, the correct diagnosis in primary
care was important, since we observed a significant increase
in the risk of tumour-related death associated with the dis-
ease being overlooked at initial presentation. The excess risk,
however, was confined only to subjects with tongue or glottic
tumours. We calculated that overlooking the disease was as-
sociated with one extra death for every 3 such patients. Ac-

cording to our findings, it was the initial decision not to refer
or follow-up that was related to poor survival, but that the ini-
tial misdiagnosis was not harmful if scheduled follow-up was
arranged.

The presenting symptoms and distribution of different
head and neck tumours reported in our study are in line with
those of earlier reports.1,26 Our finding that initial lack of re-
ferral or follow-up was strongly associated with impaired sur-
vival in tongue and glottic carcinomas but not in pharyngeal
and supraglottic carcinomas is in agreement with the find-
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Table 2: Characteristics of patients with head and neck carcinoma by outcome of the initial visit in
primary care

Patients by outcome, no. (%)*

Characteristic

Referred or
followed up

 n = 176
Overlooked

 n = 45 p value†

Age, mean (SD), yr 64 (12) 61 (13) 0.14

Sex, male 128 (73) 28 (62) 0.17

Low socioeconomic status‡21 121 (72) 36 (88) 0.04

Living independently at home‡ 166 (95) 43 (96) 0.88

Current or former tobacco use‡ 130 (76) 31 (74) 0.76

Tumour-related reason for presentation 150 (85) 39 (87) 0.81

Median patient delay (range), d 60 (0–1827) 30 (0–700) 0.008

Median physician delay (range), d 31 (2–706) 137 (20–2256) < 0.001

Physical examination

Inspection of mouth 157 (89) 37 (82) 0.20

Indirect laryngoscopy 80 (45) 8 (18) 0.001

Palpation of neck 33 (19) 6 (13) 0.39

Posterior rhinoscopy 17 (10) 5 (11) 0.77

Site of tumour examined 145 (82) 23 (51) < 0.001

Primary site of tumour 0.17

Tongue 49 (28) 13 (29)

Pharynx 48 (27) 18 (40)

Larynx 79 (45) 14 (31)

Cancer stage at diagnosis20 0.36

I 42 (23) 6 (11)

II 36 (21) 11 (25)

III 52 (30) 14 (32)

IV 46 (26) 14 (32)

Diagnosis made in primary care < 0.001

Suspicion of cancer 95 (54) 0 (0)

Benign disease 17 (10) 6 (13)

Infection 41 (23) 30 (67)

None 22 (13) 9 (20)

Primary care practitioner 0.41

Physician 152 (86) 42 (93)

Dentist 12 (7) 2 (4)

Ear, nose and throat specialist 12 (7) 1 (2)

*Unless stated otherwise.
†χ2 test in categorized variables and Mann–Whitney U test in continuous variables.
‡Percentages calculated among those data available.



ings that long physician delay is related to decreased survival
in laryngeal carcinoma14 but not in pharyngeal12 or oropha-
ryngeal carcinoma.11 There is no difficulty in getting a return
appointment with a physician in our health care system, and
thus this does not explain the long physician delay and poor
outcomes found here for patients whose disease was over-
looked. A lack of diagnosis at the initial visit may give patients
a false sense of security that leads them to postpone the sec-
ond consultation. Tromp and associates found that a lack of

suspicion of cancer was associated with a delayed second
consultation in primary care among patients whose head and
neck cancer was initially missed.27

We had a population-based sample, but we did not find
data on 46 cases, which makes a selection bias possible.
Since ours was a retrospective sample, we had no control over
the nature and quality of the primary care records. Neverthe-
less, these records were detailed and enabled us to obtain ac-
curate information about the initial visit. Furthermore, these
records were made before the patients knew they had cancer.
The fact that we did not have a randomized trial leaves a ques-
tion of how well groups with different cancers can be com-
pared. The effect of overlooking the disease at initial presen-
tation remained significant after adjustment for the other
major prognostic variables, but unmeasured confounding
may have had an influence. The effect may also be attributable
to a lead time effect22 or to inaccuracies in determining
whether death was caused by the disease. Here, however, the
effect remained significant after both calculation of survival
from symptom onset and use of all-cause death as the end
point. The treatment of head and neck cancer in the study
area and Finnish health care in general remained unchanged
over the study period, but still, to adjust for any confounding
effect of calendar time, the study year was included in the Cox
multivariate model. In view of the characteristics of these car-
cinoma cases and the incidence and survival of head and neck
cancer cases in Finland in general,28,29 our results are general-
izable to other developed countries.

Despite recent advances in therapy, head and neck cancer
continues to have a high death rate and often devastating
treatment consequences for survivors.30,31 Because screening
programs are not likely to increase survival,32 early detection
in response to a symptom remains the choice for secondary
prevention. There, the possible benefits of prompt referral of
patients with cancer must be balanced with the risks and
costs of unnecessary referral of those with benign tumours.
According to our results, patients with tongue and glottic
cancer would benefit from rapid referral. The diagnosis of
head and neck cancer continues to be made by history-taking
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Referred            123  100         80   71
Followed-up         53   40   35   34
Overlooked          45   31   26   23

Fig. 2: Association between the outcome of the initial visit in
primary care and disease-specific death in a cohort of 221 head
and neck carcinoma patients in Finland. At 3 years, 31% of pa-
tients who were referred for further care had died (95% confi-
dence interval [CI] 23%–39%), 30% of those who were followed
up had died (95% CI 17%–43%), and 45% of those whose dis-
ease was overlooked had died (95% CI 30%–60%). The ab-
solute increase in the risk of death was 14% (95% CI –3 to 31, p
= 0.027) between referred patients and those overlooked, and
–1% (95% CI –16 to 14, p = 0.97) between the patients referred
and those followed up, by log-rank test).

Table 3: Association between outcome of initial primary care visit and disease-specific death at 3 years after diagnosis in a cohort of
221 patients with head and neck carcinoma

Patient deaths by outcome, no. (%)

Patient group
by type of cancer

Stage I or II at
diagnosis,20 no. (%)

Referred or
followed up*‡ Overlooked*‡

Crude difference,
% (95% CI) Adjusted HR† (95% CI)

Tongue or glottic carcinoma 72 (59)
n = 98
12 (13)

n = 24
11 (46) 33 (15 to 52) 4.25 (1.59–11.4)

Pharyngeal or
sub/supraglottic carcinoma 23 (23)

n = 78
39 (54)

n = 21
9 (44) –10 (–34 to 15) 1.15 (0.49–2.68)

All patients 95 (43)
n = 176
51 (31)

n = 45
20 (45) 14 (0 to 29) 1.89 (1.03–3.45)

Note: CI = confidence interval, HR = hazard ratio.
*Referred = referred to hospital at the initial visit in primary care; followed up = scheduled follow-up visit arranged at the initial visit in primary care;
overlooked = neither referred nor followed up at the initial visit in primary care.
†Adjusted for age, sex, socioeconomic status, duration of symptoms, cancer stage and study period.
‡Percentages calculated with the Kaplan–Meier method.



and physical examination. Because of their rarity, malignant
tumours may not be the first potential diagnosis in the physi-
cian’s mind. Again, this appears often to result in insufficient
physical examination and the lesions seen not being recog-
nized as cancer. Our finding that initial misdiagnosis was not
harmful if the patient was followed up indicates that a watch-
and-wait strategy may be used to rule out the possibility of
cancer. In other words, physicians would do well to keep the
possibility of cancer in mind, and, if not to make an immedi-
ate referral, at least to follow up with patients whose lesions
are difficult to define conclusively. This would be particularly
important with patients who present with persistent hoarse-
ness, persistent ulcers or pain in the tongue.

In conclusion, the results of our study show that head and
neck carcinoma is a rare disease with symptoms that are com-
mon in primary care in Finland. Results of studies of the effect
of early detection on outcomes are contradictory. Our results
support a major role for initial diagnosis in primary care in
tongue and glottic carcinomas but not in pharyngeal and su-
praglottic carcinomas. Tongue and glottic carcinomas tended
to cause symptoms early, whereas pharyngeal and supraglottic
tumours usually presented at an advanced stage. It seemed that
it was the initial decision not to refer or follow-up that was as-
sociated with poor survival, whereas initial misdiagnosis was
not harmful if scheduled follow-up was arranged.
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Editor’s take

• Head and neck cancers have high death rates because the
disease is often at an advanced stage before it is diagnosed.
Does detection in primary care affect the outcome for pa-
tients with the disease? 

• In this study, patients with tongue and glottic cancer whose
initial presenting symptoms were overlooked by their primary
care physician were at increased risk of death at 3 years com-
pared with patients who were initially referred or followed up. 

Implications for practice: Referral to otorhinolaryngologist or
close follow-up should be considered for patients presenting to
their primary care physician with symptoms of tongue and glot-
tic cancer.  




