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Abstract

Symptom interval (SI), the time from first symptom/sign to diagnosis and initiation of treatment, appears to be principally

influenced by tumour biology. Whether the age of the patient, patient delay, professional delay and access to health professionals

influences the SI in bone tumours was investigated in this study.

115 patients with newly diagnosed osteosarcoma and Ewing’s sarcoma were retrospectively reviewed. The median total SI for all

bone tumours was 3.8 months (range 1–46 months). Patients older than 12 years had a longer SI (P ¼ 0:05) and more patient delays

(P ¼ 0:02). Total SI and professional delays were longer if the General Practitioner was first seen compared with an Accident and

Emergency Consultant (P ¼ 0:02 and 0.02, respectively). However, SI did not influence overall and event-free survival in this series.

Bone tumour patients have long SIs that are significantly affected by age and local health-care support systems. Early referral to

specialists would help to alleviate anxiety and distress to the patient and family, even if currently delay does not influence outcome.

� 2004 Elsevier Ltd. All rights reserved.
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1. Introduction

The symptoms and signs of childhood malignancies

are frequently similar to much more common and less

serious childhood illnesses. As a consequence, many

children who have cancer may be symptomatic for a
period of time prior to being accurately diagnosed.

Whether this has any significant impact on outcome

remains unclear.

Symptom interval (SI) or lag time is defined as the

time from first onset of symptoms or signs to a definitive

diagnosis and initiation of treatment. This has two

components, patient delay and professional delay. Pa-

tient delay is defined as the period from onset of first
symptom to when the patient first seeks medical help.

Professional delay is the time period from that first

consultation to definitive diagnosis and initiation of

treatment. Flores and colleagues [1] reported that brain

tumours appeared to have long SIs, especially in youn-
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ger children. Edgeworth and colleagues [2] suggested

that non-specificity of presenting features with a high

incidence of associated behavioural symptoms might

account for this. Halperin and colleagues [3] reported

that for 122 children with medulloblastoma, those with

low stage disease had a significantly longer SI than high
staged patients (8 vs. 4 weeks; P ¼ 0:01). Two other

studies also examined the influence of lag time in

childhood cancer and found it to be strongly associated

with age and tumour type [4,5]. Pratt and colleagues [4]

in their study of children with head and neck rhabdo-

myosarcoma suggested that early diagnosis might im-

prove survival provided the same multidisciplinary

treatment was made available to all patients. However,
Saha and colleagues [5] found no correlation between

lag time and outcome for any tumour in their study of

184 patients with a variety of tumour types.

The impact of patient and professional delay has

not been systematically analysed separately for the

different types of cancer though a study by Goddard

and colleagues [6] in patients with retinoblastoma re-

ported that type of health professional initially con-
sulted significantly influenced SI. Analysis of the
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components of any delay might help to assess whether

any preventative measures could be introduced e.g.:

education about ways of presentation of childhood

tumours for primary care/emergency room profes-

sionals. Even if delays do not influence outcome sig-
nificantly, patient and parental anxiety is certainly

alleviated by rapid diagnosis.

Bone tumours are likely to have long SIs due to their

frequently slower rate of growth and older age at peak

incidence [7]. This study was undertaken to analyse the

influence of the component parts of SI and to assess the

impact, if any, of demographic factors and tumour

characteristics on it, for young people with bone tu-
mours. We also examined the relationship between SI

and survival.
2. Patients and methods

The clinical records of a series of 115 consecutively

presenting unselected patients, aged 4–22 years, referred
to the Royal Manchester Children’s and the Christie

Hospitals with newly diagnosed Ewing’s sarcoma and

osteosarcoma between January 1990 and April 2002

were retrospectively reviewed. Cases treated in these

centres, but excluded from the review, included; four

children who were referred from overseas for part of

their care, two who had received a single course of

treatment in the hospital, but were normally resident
elsewhere, two who had been originally misdiagnosed

and four where missing data precluded meaningful

analysis. This analysis reports on the remaining 103 with

a verified diagnosis. The following clinical parameters

were recorded in a uniform format on a computer da-

tabase; gender, ethnicity, age at diagnosis, date and type

of first symptom or sign, date and type of health-care

professional to whom the patient first presented, action
of that first health-care professional consulted, date of

first referral to a specialist, date and type of specialist

seen, action of specialist, date of biopsy, date of diag-

nosis, type of tumour, presence of metastases at diag-

nosis, site of tumour, date seen by cancer specialist, date

treatment started, length of event-free survival from

diagnosis and total survival from diagnosis. A patient

was considered to be symptomatic from the day that
unrelieved symptoms, directly attributable to the bone

tumour, were first recorded. The total SI was calculated

from the date of onset of symptoms until the date of

diagnosis. The date of diagnosis was recorded as the

date when the biopsy was reported. When the clinical

notes did not record the precise date of diagnosis, the

patient was only included in analysis of length of SI

from first symptom to initial consultation (patient de-
lay). Complete information on total SI, patient delay

and professional delay was available in 96, 87 and 84

patients, respectively.
3. Statistical methods

The data was transferred into an S-Plus spreadsheet

for statistical analysis. The distribution of the three lag

times (patient delay, professional delay and total delay)
exhibited some positive skew. For simple two group

analyses, medians were calculated and compared using

the Mann–Whitney U-test. Four two-level factors were

considered for their influence on lag times: diagnosis

(Ewing’s, osteosarcoma), age (6 12, >12 years), site

(limb, axial) and health professional first seen (General

Practitioner, Accident and Emergency). Of primary in-

terest was the impact of the last three of these factors
and also whether any observed effects varied between

the two diagnostic groups. Multiple regression analysis

was used to perform these more in-depth analyses. In

each case log10 (lag + 0.5) was used as the response

variable in order to deal with the skewed distributions,

the 0.5 term being added as a number of the lag times

were zero. The transformed lag times were much more

symmetrically distributed. For each response/factor
combination, the following three models were consid-

ered:

1. Diagnosis * factor.

2. Diagnosis + factor.

3. Diagnosis.

Comparisons between models were made with the

usual F test. The first comparison was between 1 and 2,

a test for interaction to see if the effect of the factor
depended on the diagnosis. If the first test was not sig-

nificant then a comparison between models 2 and 3 was

made to see if there was a consistent additive effect of the

factor irrespective of the diagnosis. We also examined

the effect of total lag time, cast into three groups, on

survival for each of the diagnostic groups. Survival

curves were estimated using the Kaplan–Meier method

and compared using the log rank test.
4. Results

Of the 103 patients analysed, the male to female ratio

was 1.2:1. Median age was 15 years (range 4–22 years),

with 80% aged 10–20 years (Table 1). There were twice

as many osteosarcoma as Ewing’s sarcoma cases (1.9:1).
More patients with Ewing’s sarcoma presented with

metastases (26%) than those with osteosarcoma (10%).

Eighty percent were limb tumours and 20% occurred at

axial sites. A higher portion of axial tumours was seen in

the Ewing’s group (37%) compared with osteosarcomas

(12%) (Table 1).

Fifty percent of patients initially presented to their

General Practitioner (GP), 36% to Accident and Emer-
gency Departments (A&E), 5% directly to a consultant

and 2% to other professionals, one to a rheumatologist

and one to a physiotherapist. In seven patients, there



Table 1

Basic demographic details of cohort analysed

Osteosarcoma

(n ¼ 68)

Ewing’s sarcoma

(n ¼ 35)

Gender M 40 (59%) M 17 (49%)

F 28 (41%) F 18 (51%)

Age at diagnosis (years)

6 12 14 (21%) 13 (37%)

>12 54 (79%) 22 (63%)

Primary site

Axial 8 (12%) 13 (37%)

Limb 60 (88%) 22 (63%)

Metastases at diagnosis 7 (10%) 9 (26%)

M, male; F, female.
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was no information on type of health professional first

consulted (Table 2). Of the 77 cases where the precise

action of the first clinician was recorded, 61% carried

out imaging studies, whereas in nearly a quarter of cases

(23%) antibiotics and/or analgesics were initially pre-

scribed for symptomatic relief. Only 14 % of the first

clinicians seen immediately referred the patient to an-

other professional. Of these referrals, the two most likely
specialists to be consulted were orthopaedic consultants

(40%) and bone cancer specialists (43%). Eight percent

were referred directly to oncologists and a further 9%

saw other consultants including cardiothoracic, spinal

or neurosurgeons. No information on first specialist

referral was available for two patients. Seventy eight

percent of orthopaedic consultants initially referred

their patients to another specialist, for example a bone
cancer specialist, whereas 93.2% of bone cancer spe-

cialists carried out imaging and biopsy themselves. In-

evitably, the number of specialists seen will lead to some

delay in definitive diagnosis and commencement of

treatment (Table 2).

The median total SI for all bone tumours was 3.8

months (range 1–46 months), 3.4 months for osteosar-

coma (range 1–15 months) and 5.7 months for Ewing’s
sarcoma (range 1–46 months). Though Ewing’s sarcoma

had a significantly longer total SI, overall the compo-
Table 2

Initial professional consulted and first specialist seen

Type of health professional first consulted

GP A&E Consultant Othera NA

Osteosarcoma

(n ¼ 68)

36 24 3 2 3

Ewing’s sarcoma

(n ¼ 35)

16 13 2 0 4

Total (n ¼ 103) 52 37 5 2 7

GP – General Practitioner; A&E – Accident and Emergency; NA – data
a This was a rheumatologist and physiotherapist.
bOther consultants including cardiothoracic, spinal and neurosurgeons.
nent patient and professional delays between the two

tumours were not significantly different. This could, in

part, be due to the absence of complete cohort data. The

date of first presentation was missing in some patients,

which precluded calculation of the patient and profes-
sional delays without affecting estimation of the total SI.

From Table 3, it is evident that older age at diagnosis

prolonged the total SI significantly, irrespective of the

diagnostic group (P ¼ 0:05), but patient delays for older
patients were significantly longer only for Ewing’s sar-

coma patients (2.4 vs. 0.4 months) (Fig. 1). Axial site of

origin prolonged both the total SI (7 vs. 3.3 months) and

professional delays (4.7 vs. 1.4 months). However, on
regression analysis this effect was significant (P ¼ 0:002)
only for professional delays (Table 4) and was present

irrespective of the diagnostic group (Fig. 2).

The type of health professional initially consulted

also made a significant difference with the median total

SI for those presenting to a GP being 4.3 vs. 2.8 months

for A&E presenters. On regression analysis, this effect

was additive (P ¼ 0:02) (Table 4). Patient delays were
longer when presenting to a GP for osteosarcoma pa-

tients (1.3 vs. 0.9 months). Although there was no evi-

dence for an interaction with Ewing’s sarcoma, the

additive effect was significant i.e. patient delays were

longer irrespective of the diagnostic group (P ¼ 0:04)
(Table 4). Professional delays were significantly longer

when presenting to a GP in patients with Ewing’s sar-

coma (2.8 vs. 1.3 months) (P ¼ 0:02) (Fig. 3). This dif-
ference was further reinforced for axial tumours where

the GP professional delay was prolonged although the

analysis was on a smaller number of patients (Fig. 4).

Asian patients showed a trend for longer total SI in

both tumour types, but this was not significantly dif-

ferent from the total series (P ¼ 0:87). The presence of

metastases at diagnosis did not significantly affect the

total SI or its component parts.
There was no significant difference found between

total and event-free survival times by SI (grouped into

<3 months, 3–6 months and >6 months) when both

tumours were grouped together or when analysed sep-

arately (Figs. 5 and 6).
First specialist seen

Orthopaedic

consultant

Bone cancer

specialist

Oncologist Otherb NA

24 37 1 4 2

17 7 6 5 0

41 44 7 9 2

not available.
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Fig. 1. Dot plot of patient delay by age and diagnosis. Vertical lines

represent median values.
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5. Discussion

Although lag times in bone tumours have been

studied as a component part of ‘all solid tumours’ in

childhood [5,7], the impact, if any, of the different

components of the health support systems on lag time in

bone tumours has not previously been analysed. The
median SI for osteosarcoma and Ewing’s sarcoma was

3.4 and 5.7 months, respectively. These values are higher

than those observed by Pollock and colleagues [7] (os-

teosarcoma median 8 weeks; Ewing’s sarcoma median

10 weeks). Saha and colleagues [5] also showed a median

lag time of 8 weeks for all bone tumours in their group

of patients. The longer SI in our patients may be a re-

flection of geographical variation in health-care access
or in patient response to symptoms/signs. Our findings

corroborate those of Pollock and colleagues [7] in that

Ewing’s sarcoma had a longer SI than osteosarcoma

largely due to its greater propensity for growth in the

axial skeleton (37% vs. 12%) in our series. Age was

significantly shown to affect the total SI, a finding sim-

ilar to that reported both by Saha and colleagues and

Pollock and colleagues [5,7]. However, when the com-
ponent parts of SI were analysed separately for both

tumour groups combined patient delay was longer in

older patients (>12 years), but professional delay was

not.

Since the two tumours had significantly different

median SIs, they were analysed separately to identify

other factors that may influence them independently.

Patient delay was significantly longer for older patients
with Ewing’s sarcoma, but not osteosarcoma. This could

have resulted from a greater propensity of Ewing’s sar-

coma occurring at axial sites where symptoms such as

chest pain and backache without an obvious visible

mass were more likely to be ignored or put down as for

example muscle strain/growing pains, especially in fit



Table 4

Multiple regression analysis exhibiting influence of demographic features on lag times for the two diagnostic groups (values in bold are significant)

Age (6 12 years, 12 years) Site (limb, axial) Health professional (GP, A&E)

Interaction Additive Interaction Additive Interaction Additive

Total SI 0.90 0.05 0.68 0.08 0.19 0.02

Patient delay 0.02 – 0.46 0.62 0.35 0.04

Professional delay 0.70 0.39 0.30 0.002 0.02 –

SI – Symptom interval; GP – General Practitioner; A&E – Accident and Emergency.

Axial

Limb

Osteosarcoma

0 2 4 6 8 10 12 14

Ewing's sarcoma

0 2 4 6 8 10 12 14

Professional delay (months)

Fig. 2. Dot plot of professional delay by disease site and diagnosis.

Vertical lines represent median values.
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A&E
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Fig. 3. Dot plot of professional delay by disease and health profes-

sional initially seen. Vertical lines represent median values.
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Fig. 4. Dot plot of professional delay by site and type of professional

first seen.
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young people active in sport. In addition, self-reporting

predominates in adolescents compared with parental
reporting in younger children. Osteosarcoma appears to

be reported earlier because it arises from more easily

visible bones of the extremities, where pain is more often

than not associated with an observed mass.

The SI and professional delay were longer for axial

tumours than limb tumours. Overall, the patient delay
was not significantly affected by site probably because

symptoms arising in axial tumours prompt the patient to

seek a consultation with a doctor as they do for limb

tumours, but the same symptoms in the absence of an
obvious ‘visible mass’ do not seem to alert the suspicion
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of the health professional in the same way that limb

symptoms do.

The SI was significantly longer if the health profes-

sional first seen was a GP. Presentation to A&E much

more commonly led to immediate X-rays than with a

GP consultation. For axial tumours, in the absence of
visible masses X-rays are essential to recognise a tu-

mour. These patients may also be more acutely ill at

presentation. The overall likelihood of being X-rayed

was similar whether presenting to a GP (46%) or A&E

(51%), although the time required, and hence delay, was

much shorter with the latter. The median interval be-

tween first presentation to a health professional and

seeing a specialist was 0.9 months if presenting to a GP
compared with 0.4 months if presenting to A&E. This

appears to be because the time required for an ortho-

paedic consultation after seeing the GP is likely to be

longer than that from the A&E. Goddard and col-

leagues [6] also found significant delays in diagnosis if

health visitors were the first primary health-care pro-

fessionals consulted in their series of 100 patients with

retinoblastoma. This is not a reflection on health visitors
or GPs, but the inherent delays in referral from pro-

fessional to professional.

Patients with both tumours had significantly longer

patient delays for those presenting to their GP com-

pared with A&E, possibly reflecting difficulties in gain-

ing appointments with a GP due to their heavy

workload. The professional delays with osteosarcoma

were no different between GP and A&E and this is
probably due to the predominant location of these tu-

mours in the limbs, which makes them more visible and

easily identifiable.

No significant difference in survival was noticed in

either tumour groups with increasing SIs. This is similar

to the results of Butros and colleagues [8] in their analysis
of patients with retinoblastoma where no definite adverse

consequence of delayed diagnosis could be established

despite a trend towards greater eye loss being associated

with longer delays for bilateral retinoblastoma. A pop-

ulation-based German study [9] on breast cancer also did
not find any significant difference in outcome with longer

lag times, although there was an obvious tendency to-

wards a more advanced stage of disease with patient

delays of longer than one month. Such effects on survival

of course relate to current treatment and overall sub-

optimal survival for patients with bone tumours espe-

cially osteosarcoma and axial Ewing’s tumours. With

significant improvements in disease control, the delay in
diagnosis may be more critical.
6. Conclusions

We were unable to find a positive correlation between

the total SI and outcome in the context of recent treat-

ment schedules. We were able to demonstrate that SI is
affected by tumour type and that site (axial) affects

professional delay, irrespective of the diagnostic group.

We have also shown that older age increases patient

delay and SIs are longer in those presenting to a GP

compared with A&E. The overall SI appeared longer in

this series of bone tumours than previously reported.

Delay in diagnosis adds to already high levels of

psychological distress and may impair the family’s
coping mechanisms. Education of teenagers on the im-

portance of self-reporting symptoms could shorten pa-

tient delay. Similarly, an ongoing programme of

education for primary care and A&E doctors regarding

the presenting features of bone and other tumours in

young people may be a useful investment of time and

effort. With the development of increasingly more ef-

fective cytotoxic therapy, the speed of diagnosis may
become more critical.
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