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Diagnostic delay, clinical stage, and social class: a
hospital based study

Paolo Vineis, Giulio Fornero, Assunta Magnino, Rita Giacometti, Giovannino Ciccone

Abstract
Study objective-To measure delay in admis-
sion to a large hospital and to study the role of
social class and other potential determinants
of delay.
Design-Interview of a 10% sample of newly
diagnosed patients admitted to medical or
surgical wards, and all those admitted for
external hernia or colon cancer between June
1989 and May 1990.
Setting-The largest hospital in an Italian
region of five million inhabitants.
Subjects-The study population consisted of
330 patients with a range ofdifferent medical
and surgical conditions, 83 patients with
external hernias, and 97 patients with colon
cancers.
Measurements and main results-After
patient interview and discharge from hospi-
tal, the clinical record was consulted for
information on the length of stay and the
diagnosis, and in particular for the staging of
hernia or colon cancer (according to the
protocol of the Jefferson Medical College).
Multiple logistic regression was used to esti-
mate odds ratios and 95% confidence inter-
vals. There was an association between
advanced disease at hospital admission and
the patient's educational level. In each of
the three groups of patients, those with the
highest educational level had a 30% or lower
probability ofbeing admitted to hospital with
advanced disease compared with those with
the lowest education level (after allowance
for sex, age, area of residence, and marital
status).
Conclusion-Lower social class was associ-
ated with a more advanced clinical stage of
hernia or colon cancer, and with a higher
probability ofurgent admission to the hospi-
tal for a newly diagnosed disease. Delay in
seeking care, did not however, seem to
explain the social class differentials for dis-
ease stage.
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Diagnostic delay has been associated with
indicators of social class and ethnicity in several
studies, particularly on cancer.' 12 The epidem-
iology of delay in providing care is becoming an
important subject of research. 13 In a recent, large
study in Massachussets, the patients with the
lowest educational achievement or the lowest
income had an increased relative risk of delay in
securing hospital care for a number of medical or
surgical conditions. '4

We have conducted a study in our hospital,
which is the largest in a region of five million
inhabitants. The study aimed to measure the time
intervals between the onset ofsymptoms, examin-
ation by the general practitioner (GP), and admis-
sion to hospital, and to identify the determinants
of delay. We studied both a 10% sample of the
patients in the medical or surgical wards, and all
the patients with two common surgical
conditions-extemal hemia and colon cancer.
Hemia and colon cancer were staged according to
the protocol of the Jefferson Medical College. 15

Methods
A sample was drawn from all the patients admitted
to the medical or surgical wards of the Main
Hospital in Turin, between June 1989 and May
1990. Patients were identified from the computer-
ised registry files. A 10% sample was drawn daily
using a systematic procedure. Overall, 23 depart-
ments (including university clinics) were involved
in the study. The sample did not include patients
with traumatic conditions (who are admitted to a
specialised hospital). The most common diag-
nostic groups were benign diseases of the intestine
(15%), non-coronary heart disease (8%), coro-
nary heart diseases (8%), diseases ofthe endocrine
system (8%), and cancers at several sites (14%).
We subsequently identified and recruited all the

patients admitted with a first time diagnosis of
external hernia or colon cancer to any department
of the hospital between September 1990 and May
1991. We chose these because they are common
surgical conditions in which diagnostic delay
might influence prognosis.
There were no restrictions in relation to sex,

age, or residence. The patients were interviewed
by a trained nurse three days after hospital admis-
sion. The interview, which lasted between 30 and
40 minutes, collected information about the
events preceding admission to hospital and
sociodemographic variables. The third day was
chosen to avoid interviewing patients whose
inpatient stay was extremely short because of very
severe or very mild diseases.

After the interview and discharge from hospital,
the patient's clinical record was traced and
information was collected on the length of stay in
the hospital and the diagnosis. Those patients with
external hernias and colon cancer were grouped
according to the disease staging protocol proposed
by the Jefferson Medical College to study diag-
nostic delay. The protocol provides, for each of
several diseases, about 14-16 categories which are
considered to be predictive of clinical outcomes.'5
We computed the time intervals between the

main events in the course of the disease: onset of
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symptoms, first examination by the GP, request
for admission to hospital, and hospital admission.
We have estimated odds ratios and the corres-
ponding 95% confidence intervals using multiple
logistic regression to adjust for the role of con-
founding variables.'6 All the computations have
been made using SAS software for a personal
computer.
Colon cancer and hernia were staged according

to the Jefferson Medical College. Because of small
numbers, stages were grouped (colon cancers:
O=stages 1 and 2; 1=stages 3 1 and greater;
hernias: 0=1-0 and 1 2; l=greater than 1-2). In
this sample, first admission through the emer-
gency department was considered to be an
indicator of advanced stage disease.

Results
The 10% sample group comprised 694 patients,
502 of whom were interviewed. The remaining
192 had been discharged before the third day and
were not therefore eligible. Only 330 subjects with
a newly diagnosed condition were included in the
analyses (181 men and 149 women). A total of 102
patients had external hernia but the disease staging
protocol was applicable to only 83 (72 men and 11
women). Altogether 131 patients had colon can-
cer, and the staging protocol could be applied to
97 (56 men and 41 women).

Univariate analysis showed a strong association
between disease severity (as defined in the

Table I Educational level and disease severity at first hospital admission. Odds ratios
(OR) have been computed with a logistic regression model including sex, age, marital
status, area of residence, and educational level, and express the relative risk of admission
with advanced stage disease (urgent v non-urgent for the 1O0% patient sanmple; stage 1 v
stage 0 disease for colon cancer and hernia patients).

E'ducational level
(years of school)

Patient grouip <5 5-7 8-12 13+

10'S, sample:
No 64 120 79 67
OR 1.0 0-45 0-33 0-34
95% CI - (019, 11) (0 13, 089) (012, 094)

Colon cancer:
No 19 43 19 14
OR 1 0 0-97 047 020
95% CI - (02, 4-6) (0 07, 29) (003, 13)

Hernia:
No 7 27 14 35
OR 1-0 0 41 0-75 0.32
95%" CI (06, 29) (008, 67) (046, 22)

Table II Distribuitioni of patienits in relationi to the time interval between the onset of
synmptomiis anid the first miiedical examinlation, educational level, and type of admission
(uirgenit via emergency department or niot uirgent directly to the hospital ward).

Year-s of school grouip

10%, sample:
<8v
8+)
OR
95'S%

Colon canccr:

8+y
OR
95% ,CI

Hernia:
<8v
8+v
OR
95%y CI

Admissiol

Urgent Not urgent

Interval (days,) Interval (daqvs)

<1 1-7 8+ <1 1-7 8+

75 35
39 31
1-0 1-7

0-9, 3-2

3 5
2 4
1 0 1-2

0-1, 12

5
-0

1-*0

17
14
1-6

0-7, 3-5

10
3
04

0-05, 4-2

29 6
40 6
1-0 0-7

0-2, 2-5

22 7
10 6
1-0 1-9

- 0-5, 7-1

13
12
0-7

0-3, 1-7

14
8
1'3

0-4, 4-0

0 2 11 5 11
0 C) 26 8 13

1-0 0-7 0-5
0-2, 2-5 0-2, 1-4

methods section) and age for the sample. The
proportions of patients with advanced stage
colonic cancer were 49% at age <50 years; 55% at
age 50-59; 74% at age 60-69; and 81% at age
w70): for patients with hernia the proportions
were 15%; 17%; 18%, and 50% respectively. In
addition, a clear trend with education was evident
for each of the three disease groups. The pro-
portions of advanced stage disease in relation to
the number of school years were: 78% for <5
school years, 67% for 5-7, 58% for 8-12, and 58%
for 13+ in the 10% sample; 79%, 77%, 68%, and
57%, respectively, in patients with colon cancer
and 43%, 22%, 21%, and 14% respectively for
hernia patients.
Table I shows the results of logistic regression

analysis, including education levels and potential
confounding variables as independent variables.
In each of the three patient groups, the probability
ofadmission with more advanced disease is clearly
lower for subjects with a higher educational level.
We have studied the time intervals between (1)

the onset of symptoms and first examination by
the GP; (2) the first examination and the request
for hospital admission; and (3) the request and
hospital admission. No clear association between
disease stage and the length of any of these
intervals was found. Table II gives data on the first
interval (between symptoms and first medical
examination): although some ofthe odds ratios are
lower than unity, indicating a higher probability of
delay in seeking care for the less educated, all
confidence intervals include 1-0. Delay in seeking
care does not therefore seem to explain the large
differences between educational levels observed
for disease stage.

Discussion
We interviewed some 500 patients overall about
their experience preceding admission to a large
hospital in Italy. For each of three different groups
of patients with a newly diagnosed disease (a 10%
sample of patients admitted to medical or surgical
wards, patients with external hernias, and those
with colon cancers) we found a clear association
between education level and the stage of disease at
hospital admission. The probability of being
admitted with advanced stage disease was one
third or less for highly educated compared with
less well educated patients. The time interval
between the onset of symptoms and the first
medical examination by the GP was not clearly
associated with social class, nor was the interval
preceding hospital admission. Delay in seeking
care does not seem to be an obvious explanation
for the social class differentials in disease stage at
admission.
The latter observation contrasts with a large

investigation in five hospitals in Massachussets, in
which patients with lower education or lower
income had odds ratios ofbetween 1-6 and 2-5 for
delayed access to the hospital for a wide range of
conditions. l 4
We cannot, however, rule out the possibility

that inaccuracy in reporting the dates of onset of
symptoms and examination by the GP was
unevenly distributed in different social groups,
possibly introducing random misclassification.
The information on which the disease stage was
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assessed came from clinical records and not from
interviews, and therefore was less subject to mis-
classification.
A more advanced disease stage at first diagnosis

is undesirable. Why social class should influence
the disease stage at hospital admission, however,
requires further elucidation. Our observation
might help explain why some studies have found
wide differences in survival between socioecono-
mic groups. In particular, recent analysis of a 1%
sample of the English population reported shorter
survival from several cancers in lower socioecono-
mic groups. The standardized case fatality ratio in
menwith colon cancerwas 128 (95% CI 105, 154)
among council tenants (that is those in the lower
socioeconomic group), and 89 (77, 102) for
owner-occupiers. 17 The authors of the study
tended to attribute these differences to delay in
seeking care, but there is no conclusive evidence
that delay in seeking care is associated with
survival. 1 8 The entire subject of social class,
diagnostic delay, stage at hospital admission, delay
in treatment, and prognosis warrants further
clarification from analytical epidemiological
studies.

1 Bosi GJ, Goldman A, Lange PH, Vogelzang NJ, Fraley EE,
Levitt SH. Impact of delay in diagnosis of clinical stage of
testicular cancer. Lancet 1981; ii: 970-2.

2 Elwood JM, Moorehead W. Delay in diagnosis and long-
term survival in breast cancer. BAIJ 1980; i: 1291-4.

3 Gerard A, Bleiberg H. Delay in diagnosis of colorectal
cancer. Euiropean Journ1al of Cancer and Clinical Onicology,
1987; 23: 1089-90.

4 Hackett TP, Cassem NH, RakerJW. Patient delay in cancer.
N Enigl _MAled 1973; 289: 14-20.

5 Hollidav HW, Hardcastle JD. Delay in diagnosis and
treatment of symptomatic colorectal cancer. Lanicct 1979; i
309-11.

6 MacArthur C, Smith A. Factors associated with speed of
diagnosis, referral, and treatment in colorectal cancer. 7
Epidem)iiol Conzonunit1'ty Health 1984; 38: 1 22-6.

7 Mikulin T, Hardcastle JD. Gastric cancer-delay in
diagnosis and its causes. Enr(opeani Journal of Canccr and
Cliniical 0Oncologyn 1987; 23: 1683-90.

8 Robinson E, Mohilever J, Zidan J, Sapir D. Delay in
diagnosis of cancer. Cancer 1984; 54: 1454-60.

9 Samet JM, Hunt WC, Lerchen ML, Goodwin JS. Delay in
seeking care for cancer symptoms: a population-based study
of elderly New Mexicans. Y Natl Canccr Inist 1988; 80:
432-8.

10 Vernon SW, Tilley BC, Neale AV, Steinfeldt L, Ethnicity,
survival, and delay in seeking treatment for symptoms of
breast cancer. Canicer 1985; 55: 1563-71.

11 Stavrakv KM, Kincade JE, Stewart MA, Donner AP. The
effect of socioeconomic factors on the early prognosis of
cancer. Journial of Chroniic Disease 1987; 40: 237-44.

12 Vagero D, Persson G. Cancer survival and social class in
Sweden. Y Epide)in'ol Connnunilli't Hcalth 1987; 41: 204-9.

13 Selker P, Beshansky JR, Pauker SG, Kassirer JP. The
epidemiology of delays in a teaching hospital. Medical Care
1989; 27: 112-30.

14 Weissman JS, Stern R, Fielding SL, Epstein AM. Delayed
access to health care: risk factors and consequences. Anini
Intern Aled 199 1; 114: 325-3 1.

15 Jefferson Medical College. 7/ic staging proj'ect: timeliness oJ
hospital admiiissionM. Philadelphia: Center for Research in
Medical Education and Health Care, 1987.

1 6 Rothman KJ. AModern Epidemiii(Ology. Boston Toronto: Little,
Brown and Co, 1986.

17 Kogevinas M, Marmot MG, Fox AJ, Goldblatt PO.
Socioeconomic differences in cancer sunrival Y Epideiniol
Communiiiiyity, Health 1991; 45: 2 16-9.

18 Porta M, Gallen M, Malats N, Planas J. Influence of
"diagnostic delay" upon cancer survival: an analysis of five
tumour sites. J Epidemio1 Co)inonniiy Health 199 1; 45:
225-30.

231

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jech.bm

j.com
/

J E
pidem

iol C
om

m
unity H

ealth: first published as 10.1136/jech.47.3.229 on 1 June 1993. D
ow

nloaded from
 

http://jech.bmj.com/

