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Purpose
This study differentiates patient and care delays of breast cancer and explores the related
factors as well as the associations with the prognosis in Guangzhou, a southern city of China.

Materials and Methods

A cohort of female incident breast cancer patients (n=1,551) was recruited from October
2008 to March 2012 and followed up until January 1, 2016 (n=1,374) in the affiliated hos-
pitals of Sun Yat-sen University. The factors associated with patient and care delays were
analyzed with multivariable logistic models. Cox proportional hazards regression models
were constructed to estimate the impacts of the delays on the prognosis.

Results

There were 40.4% patient delay (= 3 months) and 15.5% care delay (> 1 month). The patient
delay, but not the care delay, was significantly related to the clinical stage and consequently
worsened the prognosis of breast cancer (hazard ratio, 1.45; 95% confidence interval, 1.09
to 1.91 for progression-free survival). The factors related to an increased patient delay
included premenopausal status, history of benign breast disease, and less physical exam-
ination.

Conclusion

Patient delay was the main type of delay in Guangzhou and resulted in higher clinical stage
and poor prognosis of breast cancer. Screening for breast cancer among premenopausal
women may be an effective way to reduce this delay.
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Introduction

Breast cancer is one of the major health concerns for
females in the world. Delaying diagnosis or treatment is
likely to result in tumor progression and worse prognosis.
The delays were usually divided into patient delay (the
period from first onset of symptoms or signs to first medical
consultation) and care delay (the period from first consulta-
tion to definite treatment) [1]. These two types of delays
resulted in divergent consequences: patient delay was con-
sistently found to be associated with a higher clinical stage
and a lower survival rate [2,3], while the effects of care delay
were complex and obscure [4-9]. However, these studies
were mostly conducted in developed countries. It was known
that people in developed areas had more knowledge of
breast cancer and would have a shorter patient delay, while
they may have a longer care delay due to the outpatient
appointment system [10]. In China and some other develop-
ing areas, contrarily, people had relatively poor knowledge
of breast cancer and may have a longer patient delay, while
patients would be diagnosed and treated efficiently once
they sought medical consultation [11,12].

There was one related study in China [13], but the patient
and care delays were not separated and it was unable to com-
pare the delays with other studies. Moreover, the factors pre-
dicting delay in this previous study did not include socioe-
conomic status which was the important predictors of patient
and care delays [14,15]. Moreover, that study did not con-
sider estrogen receptor (ER), progesterone receptor (PR), and
human epidermal growth factor receptor 2 (HER2), which
are key clinicopathologic characteristics for prognosis of
breast cancer.

We therefore conducted a follow-up study using a breast
cancer population in Guangzhou, China (GZBCS), in order
to (1) obtain the incidences of both patient and care delays;
(2) explore the factors affecting the two delays; (3) examine
the relationships between the delays and clinicopathologic
features; and (4) evaluate the associations of the delays with
the prognosis of breast cancer.

Materials and Methods

1. Study population

A total of 1,551 female patients pathologically diagnosed
with incident primary breast cancer were recruited from the
First and the Second Affiliated Hospitals and the Cancer
Center of Sun Yat-sen University in Guangzhou, China, from

Baseline
(October 1, 2008-March 1, 2012)
(n=1,551)
| |
Patient delay Care delay
(n=1,433) (n=1,417)

n=1,283 n=1,269
n=1,374

(January 31, 2016)

Fig. 1. Patient numbers in baseline and successfully fol-
low-up corresponding to patient and care delays.

October 2008 to March 2012. Women with a history of any
cancers were excluded.

2. Data collection and variable definitions

The demographic data were obtained through face to face
interview by trained interviewers using a structured ques-
tionnaire, including age, education, residential status, family
monthly income, menopausal status, age at menarche, comor-
bidities, history of breast disease/pregnant/parity, family
history of breast cancer, history of night shift, and health
examination. Height and weight were measured by the
nurses upon admission to the hospital. Clinical characteris-
tics of breast cancer patients were collected from medical
records and pathological reports. The statuses of ER, PR, and
HER?2 of breast cancer tissues were determined by patholo-
gists using immunohistochemical tests. The definitions of ER,
PR, and HER? statuses were previously described in detail
[16]. The information about the initial sign or symptom and
the corresponding time was also achieved by reviewing the
medical records. The first sign or symptom included “self-
detected” (the patient or a family member/friend detected a
lump, nipple change, or other breast abnormity), “exam-
detected” (a health care provider detected an abnormality),
“imaging-detected” (a mammogram, breast magnetic reso-
nance image, or other imaging test indicated an abnormal-
ity). We defined patient delay as at least 3 months from either
the first sign or symptom to seeking medical attention and
care delay as at least 1 month from seeking medical attention
to receiving therapy. There were 1,433 and 1,417 patients
who had successfully been collected the information about
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patient delay and care delay, respectively (Fig. 1).
3. Follow-up

The patients were followed up at least every 3 months dur-
ing the first year and every 6 months during the second and
the third year after treatment; thereafter, patients were fol-
lowed up once every year until death or January 31, 2016.
The means of follow-up included outpatient visit, phone call,
and correspondence. The median follow-up duration was
57.3 months. The follow-up data were obtained from 1,374
breast cancer patients (patients delay 1,283 [89.5%], care
delay 1,269 [89.6%]) (Fig. 1). The primary endpoint for this
study was overall survival (OS), defined as the time from
diagnosis until death; the patients still alive have been cen-
sored at their latest date of follow-up. The second endpoint
was progression-free survival (PFS), calculated from diagno-
sis to the date of progression (including recurrence, metas-
tasis, or death); the patients still alive without progression
have been censored at the latest date of their follow-up.

4. Statistical analysis

To evaluate the possible predictors influencing patient and
care delays of breast cancer, we conducted univariate and
multivariate analyses with each of explanatory variables,
including age, education, residence, family monthly income,
menopausal status, age at menarche, pregnancy, parity,
breastfeeding, body mass index (BMI), family history of
breast cancer, history of benign breast disease, comorbidities,
physical examination. Potential confounders were brought
into the multivariate logistic analyses. The associations
between delays and clinicopathologic features of breast can-
cer, such as clinical stage, ER, PR, and HER? status, were also
assessed using the same models. Odds ratios (ORs) and 95%
confidence intervals (CIs) were estimated to evaluate these
relationships.

We assessed the associations of patient/care delays with
the prognosis using the Cox proportional hazards model

adjusted for the potential confounders, including age, edu-
cation, BMI, family history of breast cancer, clinical stage, ER
status, and HER2 status. A sensitivity analysis was per-
formed by including or excluding clinical stage or ER status
in the model. Hazard ratios (HRs) and 95% ClIs were esti-
mated to assess the associations. All statistical tests were two-
tailed with p < 0.05 considered to be significant. All the
analyses above were conducted by SPSS Statistics software,
ver. 23.0 (IBM Corp., Armonk, NY).

5. Ethical statement

All patients were asked to provide informed consent
before inclusion. The study was approved by the Ethical
Committee of the School of Public Health in Sun Yat-sen Uni-
versity.

Results

1. Patterns of delays

The initial signs or symptoms for the majority of the pati-
ents (93.6%) were self-detected breast abnormity, and a few
patients were exam-detected (5.6%) or imaging-detected
(0.8%). Forty percent of the women had >3 months of patient
delay, and the median time was 2 months (25th to 75th per-
centile, 0.5 to 10.0 months). Only 15.5% of the women had
> 1 month of care delay and the median time was 0.37
months (25th to 75th percentile, 0.20 to 0.67 months). The per-
centage of patients experiencing the total delay (a combina-
tion of patient and care delays) of longer than 1, 3, and 6
months were 75.1%, 51.0%, and 37.4%, respectively; the
median time was 3.18 months (25th to 75th percentile, 1.07
to 12.17 months). The details of the delays were shown in
Table 1.

Table 1. Types of the delays of breast cancer and the rates in Guangzhou, China

Type of delay Tota'l No: o'f >1 Month > 3 Months > 6 Months Delay (mo)
responding patients

Patient delay 1,433 812 (56.6) 579 (40.4) 401 (28.0) 2.00 (0.50-10.00)

Care delay 1,417 222 (15.5) 80 (5.6) 49 (3.5) 0.37 (0.20-0.67)

Consultation-diagnosis 1,421 144 (10.0) 66 (4.6) 45 (3.2) 0.17 (0.07-0.37)

Diagnosis-therapy 1,427 41 (2.9) 10 (0.7) 3(0.2) 0.13 (0.00-0.33)

Total delay 1,416 1,077 (75.1) 732 (51.0) 536 (37.4) 3.18 (1.07-12.17)

Values are presented as number (%) or median (25th to 75th percentile).
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Table 4. Associations of patient and care delays with breast cancer prognosis

Prognosis Delay No. (%)
Death Patient delay
No 70 (9.2)
Yes 65 (12.4)
Care delay
No 114 (10.6)
Yes 19 (9.7)
Disease Patient delay
progression
No 118 (15.6)
Yes 115 (21.9)
Care delay
No 188 (17.5)
Yes 42 (21.5)

HR? (95% CI)

1 (reference)
1.36 (0.95-1.95)

1 (reference)
0.92 (0.55-1.54)
1 (reference)

1.43 (1.09-1.87)

1 (reference)
1.33 (0.94-1.89)

HRY (95% CI) HR? (95% CI) HR? (95% CI)

1 (reference)
1.11 (0.75-1.66)

1 (reference)
1.17 (0.79-1.72)

1 (reference)
1.43 (0.98-2.07)

1 (reference)
0.93 (0.53-1.61)

1 (reference)
0.85 (0.49-1.47)

1 (reference)
0.95 (0.56-1.61)

1 (reference)
1.17 (0.87-1.57)

1 (reference)
1.19 (0.89-1.59)

1 (reference)
1.45 (1.09-1.91)

1 (reference)
1.37 (0.95-1.98)

1 (reference)
1.30 (0.91-1.87)

1 (reference)
1.38 (0.97-1.97)

JAdjusted for age, education, body mass index (BMI), and menopausal status, PAdjusted for age, education, BMI, menopausal
status, and estrogen receptor (ER) status, “Adjusted for age, education, BMI, menopausal status, and clinical stage, YAdjusted
for age, education, BMI, menopausal status, ER status, and clinical stage.

2. Factors associated with patient and care delays

The associations of demographic characteristics with pati-
ent or care delays were shown in S1 Table. Compared to pre-
menopausal women, postmenopausal women were less
likely to experience patient delay (OR, 0.65; 95% CI, 0.44 to
0.97). Age seemed not impact on patient delay, but it was sig-
nificantly related to care delay and the women of 41-60 years
and > 61 years had a shorter care delay compared with those
aged < 40 years (OR, 0.60; 95% CI, 0.41 to 0.88 and OR, 0.50;
95% CI, 0.25 to 1.01, respectively). We did not find any asso-
ciation between other demographic factors and breast cancer
delays.

Meanwhile, patient delay but not care delay was associ-
ated with history /awareness of diseases as shown in Table 2.
Women without a history of benign breast disease had a
decreased risk of patient delay compared to those with the
history (OR, 0.68; 95% CI, 0.52 to 0.89). Women without a his-
tory of physical examination were more prone to experience
patient delay (OR, 1.38; 95% CI, 1.04 to 1.83).

We further investigated the relationships between pati-
ent/care delays and clinicopathologic features as shown in
Table 3. The women with clinical stage I, II, and III-IV repor-
ted 28.5%, 40.5%, and 54.9% of patient delay, respectively.
Compared to the patients with stage L, the patients with stage
IT and III-IV had significant increased risks of patient delay
(OR, 1.71; 95% CI, 1.30 to 2.24 and OR, 3.05; 95% CI, 2.19 to
4.24, respectively). There was also a possible connection
between patient delay and positivity of ER (OR, 1.46; 95% CI,
1.12 to 1.90) or PR (OR, 1.53; 95% CI, 1.20 to 1.96).

3. Associations of patient and care delays with prognosis

We firstly assessed the relationships of demographic and
clinicopathologic characteristics with breast cancer outcomes
(S1 Table), so as to determine the potential confounders for
the analysis of association between patient or care delay and
the prognosis of breast cancer. Considering that clinical stage
and hormone status may act as intermediate variables bet-
ween delays and breast cancer prognosis, sensitivity analyses
were conducted as shown in Table 4. Before adjustment for
clinical stage and ER status, patient delay was significantly
associated with a shorter OS and PFS (OS: HR, 1.36; 95% (I,
0.95 to 1.95 and PFS: HR, 1.43; 95% CI, 1.09 to 1.87); after
adjusted for ER status, the associations stayed almost the
same. However, these associations disappeared when
adjusted for clinical stage (OS: HR, 1.17; 95% CI, 0.79 to 1.72
and PFS: HR, 1.19; 95% CI, 0.89 to 1.59) or both ER status and
clinical stage (OS: HR, 1.11; 95% CI, 0.75 to 1.66 and PFS: HR,
1.17; 95% CI, 0.87 to 1.98). For care delay, there was no sig-
nificant association with breast cancer prognosis for either
OS or PFS.

Discussion

In the present study, we differentiated the two types of
delays for breast cancer in mainland China for the first time
and found that patient delay was more often than care delay
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relatively to Western countries. The incidence of patient
delay (= 3 months) found in the present study (40.4%) was
much higher than that in America (17%) [17] and Germany
(18%) [18], while the incidence of care delay (= 3 months) in
the present study (5.6%) was lower than that in America
(12%) [8,17] and Germany (11%) [4]. This disparity may be
able to explain the fact, at least to some extent, that the pro-
portion of clinical stage I among the diagnosed breast cancer
patients was around 30% (year 2005-2007) in China, while
this proportion was 45% in America during the same period
[19]. This fact was also supported by another result from the
current study that the majority (93.6%) of breast cancer sub-
jects detected the initial signs or symptoms by themselves,
while only 5.6% of the patients were exam-detected and 0.8%
of them were imaging-detected, strongly indicating that
there was an insufficiency of early screening of breast cancer.

The delay rates seemed vary in developing countries. For
example, the median patient and care intervals were 60.5 and
52.5 days (more than 50% of patient and care delay as
defined in the present study), respectively, in Mexico City
[20]; almost half the women with breast cancer experienced
patient delay (>3 months) in a India rural area [21]; the pati-
ent delay (>3 months) rate was 32.2% and more than half the
patients had care delay (> 1 month) in Jordon [22]. Inconsis-
tent specifications of delay types and small samples (around
300 patients, which was apt to unstable results) were proba-
bly the main reasons for the differences. The total delay (> 30
days) rates from the only previous study in China (60.4%)
and the present study (51.0%) (Table 1) were roughly com-
parable. In addition, interestingly, a previous study showed
that patients who had breast cancer had a significantly
shorter delay (average, 47.5 days) than those who had a
benign breast disease (average, 78.6 days) [23]; unfortu-
nately, there was no similar data in the present study for
comparison.

We confirmed that patient delay was associated with
advanced clinical stages and poor outcomes of breast cancer,
which was intuitive and plausible and consistent with the
result in a previous Meta-analysis with more than 100 thou-
sand subjects [2]. As for care delay, we found no significant
association with either clinical characteristics or prognosis of
breast cancer, which was consistent with the results from the
studies by Yoo et al. [5], Brazda et al. [6], and Mujar et al. [7].
This phenomenon may be explained by that the care delay
was not long enough to have detrimental effects on the clin-
ical characteristics and survival [24]. It was proposed that
very ill patients tended to have the prior medical feedback
with a short delay, but their prognosis was always worse
[18]; once the patient saw the doctor, further delay might not
adversely affect the outcomes, because doctors were able to
distinguish between more or less aggressive malignancies
[25,26]. However, some previous studies did find association
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between long care delay and worse prognosis of breast can-
cer [8,9]. The reasons of the inconsistency varied, and the
inaccuracy of the delay information, such as from cancer reg-
istry database, might be the important one [5].

We further found patient delay was associated with pre-
menopausal status, history of benign breast disease, and less
physical examination, which was consistent with the results
from most of the previous studies [17,27-29]. Women with
the history of benign breast disease, who experienced epi-
sodes of benign breast alterations, may habitually consider
it as the same as before. Similarly, premenopausal women,
who had the frequent occurrence of breast pain and hyper-
plasia, let their vigilance down even if this may be the symp-
toms of breast cancer and thus caused patient delay [30]. In
fact, benign breast diseases mostly occurred among pre-
menopausal (young) women. Therefore, it is plausible that
women either with premenopausal status or history of
benign breast diseases were more likely to have patients
delay. A previous study in Shandong, China, however, indi-
cated that premenopausal status was a risk factor of patient
delay, while the history of benign breast disease was a pro-
tective factor [13], which was hard to be explained. Never-
theless, elaborating all the suspicious symptoms of breast
cancer, particularly to premenopausal women, and empha-
sizing the probabilities of benign breast disease developing
into breast cancer, are of practical significance to help mini-
mize patient delay. The lawsuits and medical dispute profi-
teers for medical malpractice have been increasing in China
[31], though the proportion related to breast cancer is not
available. From the data obtained in the United States that
breast cancer was the second leading condition involved in
malpractice litigation [32], breast cancer is probably one of
the main diseases involved in the litigation in China. The
results in the present study provided useful information for
the practitioners in China to avoid the malpractice.

We would mention a few strength and limitations of the
present study. First, the subjects were from 3 large scale
teaching hospitals in Guangzhou city and they might be a
selected sample of Southern China. However, Guangzhou is
the biggest city in Southern China and cancer patients in the
adjacent areas, not like other type of diseases, mostly go to
the large scale hospitals. Therefore, the present subjects were
still quite a representative sample of the breast cancer pati-
ents in Southern China. Second, the information about pati-
ent and care delays was collected from medical records in a
no standard manner. However, it was obtained by the sur-
geons trusted by the patients who always wished a right
decision for their diagnosis and treatment. Moreover, in our
pilot investigation, the results from medical records and our
interviewers were consistent. Therefore, we believe that our
delay data were reliable. Third, the information was collected
at the time when patients were newly admitted into hospi-
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tals, and then the recall bias was minimized. Fourth, we had
collected and considered as many confounding factors
towards the outcomes of breast cancer as possible, and
clearly indicated that clinical stage was the mediator in the
pathway from patient delay to the prognosis of breast cancer
by thorough sensitive analyses. Finally, the delays, particu-
larly patient delay, depend on the patient's knowledge, atti-
tudes, beliefs, and behaviors, for example, complementary
and alternative medicine was found to be related to the
delays of breast cancer [33], and further studies would be
needed to obtain systematic measures for reduction of the
delays.

In conclusion, we found that patient delay was more com-
mon than care delay in a Southern Chinese breast cancer
population, indicating insufficiency of early screening. Pati-
ent delay led to a poor prognosis of breast cancer, which was
probably mediated by clinical stage. Premenopausal women

may be a target population to reduce this delay. Care delay,
however, was not associated with any clinical features and
outcomes of breast cancer.
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