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abstract

PURPOSE The aim of this study is to determine the pathway that women follow for Breast Cancer Care (BCC) and
the time intervals from symptom discovery to treatment initiation and to develop a quality matrix framework.

METHODS A retrospective cohort study was conducted at six tertiary centers in Malaysia. All women with newly
diagnosed breast cancer were interviewed, and a medical records review was conducted using a structured
questionnaire. The BCC timeliness framework showed that the total time between a woman discovering their first
breast changes and the date of initial treatment was divided into three distinct intervals: presentation interval,
diagnostic interval, and treatment interval. Four diagnosis subintervals, referral, biopsy, report, and diagnosis
resolution intervals, were also looked into.

RESULTS The BCC timeliness framework was used to capture important time points. The median total time,
presentation interval, diagnostic interval, and treatment interval were 4.9 months (range, 1 month to 10 years),
2.4 months (range, 7 days to 10 years), 26 days (range, 4 days to 9.3 months), and 21 days (range, 1 day to
7.2 months), respectively. Meanwhile, the median time for the diagnosis subinterval of referral, biopsy, report,
and diagnosis resolution was 8 days (range, 0 day to 8 months), 0 day (range, 0 day to 20 days), 7 days (range,
3 days to 3.5 months), and 4 days (range, 1 day to 1.8 months), respectively.

CONCLUSION The BCC timeliness framework is based on the current sequenced trajectory of the BCC journey.
Clarity in the measurement of timeliness provides a standardized language for monitoring and outcome re-
search. It can serve as a quality indicator for community and hospital-based breast cancer programs.
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INTRODUCTION

Breast cancer is the most common cancer worldwide. In
2020, Asia accounted for 45.4% of the global incident
cases and 50.5% of the mortality rate, and the incidence
is predicted to climb significantly.1 Similarly, breast
cancer is the most frequent cancer in Malaysia,2 and the
incidence is expected to escalate because of increasing
life expectancy, better socioeconomic status, and
changes in lifestyle.3 A high proportion of advanced stage
with limited access to timely diagnosis and treatments
puts Asian women, especially those living in low-mid-
dle–income countries, at a high cancer mortality risk.4

The Malaysian study on cancer survival (MyScan) has
reported a lower 5-year relative survival rate of 66.8%
compared with Japan (88.9%), United States (88.8%),
and Singapore (80.3%).5 Women with breast cancer in
Malaysia often delay in seekingmedical care and present
with more advanced stages of disease.6 Besides the
sociodemographic7 and sociocultural8 factors, delays are
also associated with health care systems,9 symptom
interpretation,10 and type of treatment.11

Timely access to health care services has become a
priority in public health policies.12,13 The time interval
not only is an indicator of the accessibility of health
care but also aids in identifying inequalities of care in
patient management.14-16 Therefore, appropriate as-
sessment from the primary health care level, timely
access to breast cancer diagnosis, and treatment
initiation are required, but there is a scarcity of data
that measure the timeliness of access to diagnosis and
treatments. Only two timeframe studies were con-
ducted in Malaysia. First, the study was conducted on
private and tertiary hospitals in a well-resourced urban
setting concentrated with cancer specialists, man-
power, and physical infrastructure.17 Another study
was on the feasibility of patient navigation on breast
cancer care (BCC) but limited to a historical com-
parison without full follow-up data.18

The Clinical Practice Guidelines (CPG) for breast
cancer management in Malaysia recommended a 2-
month interval from presentation at diagnostic centers
to initial treatment,19 and the latest CPG clinical audit
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indicator targets 80% of women to be referred to the breast
clinic within 2 weeks of presenting to primary care
services.20 Nevertheless, there has not been a national
audit exercise to document timeliness in access to pre-
sentation, diagnosis, and treatments in Malaysia. The lack
of contextual knowledge among policy makers necessi-
tates that the quality cancer care includes process ma-
trices that nontechnical experts may easily adopt. The
framework could identify health system or patient barriers
to early presentation, diagnosis, and treatment for timely
interventions.

Although there are guidelines on time frames provided by
western countries that can be used as a reference, the time
points being used in scientific papers21,22 and policy
documents20 vary causing difficulties in selecting the most
appropriate intervals that may be suitable for adoption in
national cancer control programs. Hence, this study aims to
identify the time point intervals of patients’ presentation,
diagnosis, and treatment in public tertiary centers in
Malaysia to precisely define a framework for future audits
and studies.

METHODS

Study Design and Study Population

The researchers developed a structured study question-
naire from literature review, expert panel discussion, and
pilot testing. The questionnaires were in both Malay and
English languages and pretested for content validity among
breast surgeons and face validity among breast cancer
survivors to meet the study objectives. This retrospective
cohort study was conducted at six tertiary public centers in
Malaysia between June 2015 and June 2017. These
hospitals are the main public tertiary centers located in
different regions and act as referral centers for breast
cancer cases in Malaysia. Each hospital has an open-
access diagnostic center where women may be con-
sulted. The study population consisted of 870 universally
sampled patients with newly diagnosed breast cancer that

was confirmed through histopathology examination. Cases
were identified through breast cancer records at surgery
outpatient department and breast clinics in each hospital.
After medical records review, exclusions, and missing data,
340 patients were included in the study (Appendix 1). The
median follow-up was 14 months (range, 12-18 months)
from diagnosis.

Data Collection

All patients with breast cancer consented through phone
call before data collection. The sociodemographic data and
all important dates of their BCC journey were captured from
both medical record reviews and interviews using the
structured questionnaire. Phone interviews with the aid of a
calendar view helped women remember important dates
and events. Relevant clinical information was retrieved from
the medical records. All data were then cross-validated
between patient medical records and interviews by re-
searchers to ensure accuracy.

The sociodemographic profile included age, ethnicity,
marital status, educational level, employment status,
household income, and lifestyle. Medical details included
the method of cancer detection (eg, self-detected and
screen-detected), type of symptom, symptom interpreta-
tion, practice of breast self-examination, type of primary
care facility (eg, clinic and hospital), type of biopsy, number
of biopsies, histologic diagnosis, stage at diagnosis
(American Joint Committee on Cancer seventh edition),
treatment details, and the all important time points.

Important Time Points for the Breast Cancer Care Pathway

The important time points for the BCC pathway includes the
symptom duration, date of symptom discovery, date of first
primary care visit, date of first diagnostic center visit, date of
the first biopsy, date of histology report that confirmed
malignancy, date of diagnostic resolution or completion
and communication, and date of initial treatment. Initial
treatment is defined as the recommended primary treat-
ment. The total time between a woman discovering
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symptoms and the date of initial treatment was then divided
into three intervals: presentation interval (PI), diagnostic
interval (DI), and treatment interval (TI). PI was defined as
the time from women discovering the first symptom to
presentation at a primary care facility. DI was defined as the
time from the first presentation at a primary care facility to a
diagnosis resolution. Meanwhile, TI was defined as the time
from a diagnosis resolution to initial treatment. In addition,
we also explored four other subintervals, which are referral
(time taken from referral to a diagnostic center), biopsy
(time taken to perform a biopsy), report (time taken to
obtain a histologic report of confirmed malignancy), and
diagnosis resolution (time taken to diagnosis resolution)
intervals. Delay was determined if the PI was more than
3 months,23,24 the DI was more than 1 month,22-24 and the
TI was more than 1 month.25,26

Data Analysis

All analyses were performed using SPSS version 20.0
(SPSS Inc, Chicago, IL). Descriptive statistical analysis was
used to determine the patterns of presentation and details
of diagnosis and treatment, along the median time of
women’s pathways to BCC. Delay was divided into di-
chotomous outcomes: nondelay and delay. Important
variables and variables with P , .25 in the univariable
analysis were selected for multivariable analysis to identify
factors associated with delays in presentation, diagnosis,
and treatment. Results were presented as adjusted odds
ratio, 95% CI with a significant P value , .05.

Ethical approvals were obtained from the University Malaya
Medical Centre Ethics Committee (PPUM/MDU/300/04/
03) and National Medical Research Registry, Medical
Research and Ethics Committee ((2)dlm.KKM/NIHSEC/08/
0804/P12-824).

RESULTS

The median age for all patients was 53 years (23-74 years).
Most of the patients (45.3%) were Malays, 76.2% were
married, and 75.9% have at least a secondary education
level. For economic status, 67.9% of the patients were
unemployed with a median household income of RM 2,900
(∼US dollars 694) per month. Only a small portion of pa-
tients have a family history of breast cancer (18.3%),
consumed alcohol (12.1%), ever-smoked (15.9%), and
used contraception (26.2%). All the sociodemographic
characteristics of women with breast cancer can be found
in Table 1.

Presentation, Diagnosis, and Treatment Details

The appearance of a breast lump (88.2%) was the most
common main symptom, followed by breast pain (3.8%),
changes in breast shape (2.9%), nipple discharge (2.6%),
and weight loss (2.3%), none were screen-detected. More
than half appraised their symptom as cancerous (63.2%).
Approximately, 65.3% performed regular breast self-
examination before the diagnosis. All patients presented

to a primary health care clinic (86.2%) or directly to a
hospital (13.8%) through outpatient departments and
accident and emergency.

Results showed that most (68.6%) patients underwent one
biopsy to confirm malignancy and 16.8% had a surgical
biopsy. The majority were confirmed through needle biopsy,
via free-hand core needle (50%), fine needle aspiration

TABLE 1. Sociodemographic Characteristics of Women With Breast
Cancer (N = 340)
Characteristic No. (%)

Age, years

, 50 132 (38.8)

≥ 50 208 (61.2)

Median (range) 53 (23-74)

Ethnicity

Malay 154 (45.3)

Chinese 104 (30.6)

Indian 54 (15.9)

Others 28 (8.2)

Marital status

Married 259 (76.2)

Single 57 (16.8)

Widowed/divorced 24 (7.1)

Education

Tertiary 49 (14.4)

Secondary 258 (75.9)

Primary 33 (9.7)

Working status

Employed 109 (32.1)

Unemployed 231 (67.9)

Household income per month, MYR

, 3,000 244 (71.8)

≥ 3,000 96 (28.2)

Median (range) 2,900 (900-5,560)

Family history with breast cancer

Yes 62 (18.2)

No 278 (81.8)

Alcohol

Yes 41 (12.1)

No 299 (87.9)

Ever-smoked

Yes 54 (15.9)

No 286 (84.1)

Contraception

Yes 89 (26.2)

No 251 (73.8)

Abbreviation: MYR, Malaysian Ringgit.
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cytology (16.5%), or image-guided core (16.7%) biopsies.
The majority were diagnosed at the treating hospitals
(83.5%), with 45% diagnosed at late-stage cancer (stage III

and IV). Surgery (77.6%) was performed in the majority of
women as the initial treatment with a high adherence rate of
86%. All the details on the presentation, diagnosis, and
treatment of breast cancer can be found in Table 2.

BCC Timeliness Framework

The median total time for BCC pathway from first symptom
discovery to initial treatment was 4.9 months (range,
1 month to 10 years), which was then divided into three
sequential episodes of PI, DI, and TI.

The median time for PI, DI, and TI was 2.4 months (range,
7 days to 10 years), 26 days (range, 4 days to 9.3 months),
and 21 days (range, 1 day to 7.2 months), respectively.
Referral interval was the longest duration of diagnostic
subinterval with a median time of 8 days (range, 0 days to
8 months). A minimum of 0 days indicated that patients
were referred within the same day of the first primary care
visit, whereas a maximum of the 8 months was due to
patient delay. The interval for a referral from community
clinics was shorter than within hospitals, with the median of
7 days (range, 0 day to 5.7 months) and 9 days (range,
0 days to 8 months), respectively. Within the hospital re-
ferral included from primary care, gynecology, and emer-
gency department to the surgical outpatient department.

The median time for biopsy interval or getting the first bi-
opsy was 0 days (range, 0 days to 20 days), indicating that
the majority of patients (89.0%) undergo biopsy at the first
visit or the same day to the diagnostic center. Meanwhile,
the pathology report interval took a median time of 7 days
(range, 3 days to 3.5 months), and the median time for
diagnostic resolution or result disclosure in the clinic was
4 days (range, 1 day to 1.8 months). Figure 1 illustrates the
median (range) time intervals of women’s pathways to BCC
in Malaysia. Table 3 lists the all important data collection
requirements for the BCC timeliness Framework.

The proportions for presentation, diagnosis, and treat-
ment delays in our study were 35%, 41.8%, and 36.2%,
respectively. The multivariable analysis did not find
any sociodemographic characteristic linked with these
delays. However, the study location showed a significant

TABLE 2. Presentation, Diagnosis, and Treatment Details of Women
With Breast Cancer (N = 340)
Characteristic No. (%)

Symptom detection method

Self-detected 340 (100)

Screen-detected 0 (0)

Symptom type

Breast lump 300 (88.2)

Breast pain 13 (3.8)

Changes in breast shape 10 (2.9)

Nipple discharge 9 (2.6)

Weight loss 8 (2.3)

Symptom interpretation

Cancerous 215 (63.2)

Noncancerous 125 (36.8)

BSE practice

Yes 222 (65.3)

No 118 (34.7)

Primary care center

Clinic 293 (86.2)

Hospital 47 (13.8)

No. of biopsies, median (range) 1 (1-4)

1 234 (68.8)

2 71 (20.9)

≥ 3 35 (10.3)

Type of biopsy that confirmed malignancy

Needle biopsy 283 (83.2)

Surgical biopsy 57 (16.8)

Needle biopsy (n = 283)

Core needle 170 (50.0)

FNAC 56 (16.5)

US image–guided 57 (16.7)

Surgical biopsy (n = 57)

Excisional biopsy 52 (15.3)

Incisional biopsy 5 (1.5)

Diagnosis place

Treating hospitals 284 (83.5)

Other hospitals 56 (16.5)

Stage

I 59 (17.4)

II 128 (37.6)

III 114 (33.5)

IV 39 (11.5)

(Continued in next column)

TABLE 2. Presentation, Diagnosis, and Treatment Details of Women
With Breast Cancer (N = 340) (Continued)
Characteristic No. (%)

Initial treatment

Surgery 264 (77.6)

Chemotherapy 44 (12.9)

Radiotherapy 2 (0.6)

Hormonal therapy 8 (2.4)

Defaulted 22 (6.5)

NOTE. No. of biopsies includes needle and surgical biopsies.
Abbreviations: BSE, breast self-examination; FNAC, fine needle

aspiration cytology; US, ultrasound.
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association with presentation delay. Diagnosis delay was
associated with symptoms without lumps, having two or
more biopsies, and undergoing surgical excision biopsy.
Treatment delay was associated with the study site. The
analyses are not shown here; refer to Appendix Tables A1,
A2, and A3 in the Appendix.

DISCUSSION

A timeliness framework for the BCC pathways was devel-
oped. A PI of 2.4 months was the most extended interval in

this study compared with the DI and TI. The range of 7 days
to 10 years illustrates the delayed help-seeking process and
possibly the natural history of low-grade cancer. Other local
studies similarly report a median of 2-4 months after
symptoms discovery,6,17,18 indicating that time taken to
present for seeking medical care among patients with
breast cancer is delayed and differs between institutions
andMalaysia locations. We found that the Kelantan site was
most likely to delay the presentation. Kelantan located on
the East Coast is more rural and less developed than the

TABLE 3. Data Collection Requirements for the Breast Cancer Care Timeliness Framework
Timeliness Interval Timeliness Subintervals Important Dates

Total interval Date of first symptom discovery
Date of initial treatment

PI Date of first symptom discovery
Date of first primary care visit

DI Date of first primary care visit
Date of diagnostic resolution clinic visit

Referral subinterval Date of first primary care visit
Date of first diagnostic center visita

Biopsy subinterval Date of first diagnostic center visit
Date of first biopsy

Report subinterval Date of first biopsy
Date of histology report

Diagnosis resolution subinterval Date of histology report
Date of diagnostic resolution clinic visitb

TI Date of diagnostic resolution clinic visit
Date of initial treatment

Abbreviations: DI, diagnostic interval; PI, presentation interval; TI, treatment interval.
aClinic that provides investigations and biopsy.
bDiagnosis disclosed to the patient.

The BCC timeliness framework

Date of first symptom
discovery Date of initial

treatment

Date of
diagnostic
resolution

Date of
histology

report

Date of
first

biopsy

Date of first
diagnostic
center visit

Date of
first

primary
care visit

Resolution

subinterval

4 days
(1 day to 1.8

months)

Report

subinterval

7 days
(3 days to

3.5 months)

Biopsy

subinterval

0 day
(0 to 20
days)

Referral

subinterval

8 days
(0 day to 8
months)

PI

2.4 months

(7 days to 10 years)

TI

21 days

(1 day to 7.2 months)

DI

26 days

(4 days to 9.3 months)

Total interval

4.9 months

(1 month to 10 years)

FIG 1. Important time points and intervals in the timeliness framework and the median (range) time intervals in
Malaysia. BCC, Breast Cancer Care; DI, diagnostic interval; PI, presentation interval; TI, treatment interval.
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West Coast.10 Rural and suburban Asian women are private
and less receptive to revealing their private parts even to
health care providers.10,27,28 Previous studies conducted in
Kelantan reported that poor knowledge, fear of conse-
quences of cancer, beliefs in complementary alternative
medicine, needing support from others, competing prior-
ities, denial, wait and see attitude, and perceptions of a
weak health care system were reasons for delay.29,30 In
addition, there were lack of self-management skills, lack of
family support, especially husbands, and a firm reliance on
family to make medical decisions.31-33 The Malaysian and
specifically Kelantan community would require a strategic
and culturally sensitive health education.

Notably, we uncovered delays in this study where all the
patients were symptomatic. Malaysia does not have a
population-based mammogram screening program.
Screening is performed opportunistically with a low uptake
of 6.8% to 25.5%.34,35 However, there are opportunities to
improve breast cancer outcomes by downstaging clinically
apparent breast cancer.8 Given that 47.9% of cases were
diagnosed with advanced disease2 with low survival rates in
Malaysia,5 the priority for cancer control is not only to in-
tensify health promotion but also to strengthen timely di-
agnostic services in the public sector, which remain the
safety net of many underprivileged citizens as Malaysia has
universal health coverage before implementing screening
programs.

The median DI of 26 days in this study was similar to other
studies in Asia36,37 and high-income countries38,39 where
the reported intervals were 7-45 days. Moreover, these
intervals are within the recent Breast Health Global Initiative
recommendations that health systems should strive to
complete a diagnostic examination within 60 days.12 This
finding illustrates that the time interval to a diagnosis of
breast cancer in Malaysia is acceptable, but the 9.3 months
upper range begs for improvement. Between the diagnosis
subintervals, the referral interval showed the longest du-
ration. No time frame was recommended for a referral from
a primary care facility to a diagnostic center in Malaysia at
the time of the study, but 2 weeks is suggested for referral
time in the United Kingdom and Ireland,15,40 and recently,
this has been incorporated into the updated Malaysian
Management of Breast Cancer CPG.20 Meanwhile, the
short median time for the biopsy in this study indicated that
many patients underwent biopsy during their first visit to the
diagnostic center. However, the upper range of the biopsy
interval was 20 days, indicating that there could be a health
system or help-seeking barrier that the study could not
capture.

This study showed that symptoms without a breast lump
were significantly associated with diagnosis delay, similarly
seen in other studies.26,41,42 This finding illustrates incor-
poration of breast cancer lump and nonlump symptoms
education. A systematic review has reported that false
attribution of breast lumps as benign, lack of proficient

clinical breast examination, and nonreferral for further
investigation among primary health care workers also cause
diagnostic delays,8,33,43 necessitating comprehensive ed-
ucation to health care providers.8,41,44,45

In our study, 31.2% of the patients had two or more bi-
opsies to resolve the diagnosis, indicating the issues with
the quality of biopsy technique, and poor clinical decision
making or lack of image-guided biopsies in public hospital
settings, indicating the urgent need to support training and
diagnostic equipment for the workforce. Some 18% of
diagnosis was resolved beyond a month, indicating that
timely scheduling or pathology reporting is still a major
barrier. The practice of multidisciplinary team (MDT)
meetings in all the studied hospitals was beyond the scope
of the study, and only the academic center had routine
weekly multidisciplinary teammeetings.46 The availability of
diagnostic MDTs can reduce the rate of institutional pro-
cedure sampling errors and errors in pathology laboratory
interpretation.47

The median TI in this study was consistent with other
studies.48-51 We found that treatment delay was primarily
influenced by the type of hospital. Although all study sites
were tertiary referral centers, the public hospitals in this
study did not have the whole range of in-house cancer
services, compared with the university hospital comparator,
which had the full range of disciplines. Furthermore, longer
TI was associated with scheduling issues, high caseloads,
and the need for cross-referrals to other centers in general
hospitals compared with university hospitals.52 Besides
health system delays, patient delays may also influence
delays in treatments because of the holdups in making
treatment decisions as illustrated in the total breast cancer
delay model.53 Moreover, treatment decisions are left to
family members on the basis of the family-oriented culture
in Asia.56-56

Our study like other studies57,58 indicated that those who
were diagnosed at other hospitals than treating hospitals
had a higher risk of treatment delay. Unfortunately, limi-
tations of navigating patients between hospitals are un-
avoidable because of issues of availability, accessibility,
affordability, timely care, and need for second opinion
necessitating attending multiple hospitals.14,42,59-61 There-
fore, navigating patients to reduce logistical barriers is vital
in timely treatment. Our study similar to others showed that
TI did not differ according to the cancer stage.62,63 Another
study has found that the advanced stages of cancer were
associated with a shorter time to treatment.48 Hence, pri-
oritizing according to advanced disease may help in providing
safer timely access to those who need urgent treatments.

This study provides a framework that details the BCC
pathway that is divided into three sequential episodes of
care that can be adopted easily by nontechnical experts.
This pathway is based on the current sequential breast
cancer presentation, diagnosis, and treatment care

Mohd Mujar et al
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pathways that are required in all resource settings, similar to
that proposed in the recent Breast Health Global Initiative
summit.12 Our timeliness framework includes the critical
dates that need to be recorded, thus making this concept
easy to implement (Table 3). The data on timeliness in-
tervals provide the quality matrices for breast cancer quality
care. Furthermore, the publication language for these time
points and intervals is not standardized, making compar-
isons in research and monitoring challenging. To ensure
data quality, cost efficiency, and time-saving, electronic
medical record–enabled hospitals can be designed to
digitalize the timepoints.64 Our study illustrates that these
timepoints data have been tested and are available in all
hospitals. The prospective collection of these dates is also
feasible. Hence, the BCC timeliness framework may be a
useful outcome measurement tool for community-based
interventions in shortening PIs and in hospital-based
quality indicators for ensuring timely diagnosis and treat-
ment initiation. Although not mentioned in this study, other
treatment dates can be recorded to measure other treat-
ment subintervals.56

Although our results may be affected by the small sample
size and attrition of the sample, every precaution and re-
source were used. Furthermore, all data obtained through
medical record review and interviews were cross-validated
to ensure accuracy. Hence, a retrieval rate of 54% in busy
public tertiary hospitals with limitations in manual record
keeping would provide a good representation. In addition,
this study is a multicenter retrospective cohort study
conducted at six public tertiary hospitals that act as referral
centers for patients with breast cancer representing all
regions in Malaysia, making this study relevant for policy
makers in cancer control planning.

In conclusion, the BCC timeliness framework is based on
the current sequential trajectory of breast cancer presen-
tation, diagnosis, and treatment. This framework provides
clarity in the measurement of timeliness even for nonex-
perts. It provides a standardized language for monitoring
and outcome research. It can serve as a quality indicator for
community and hospital-based breast cancer programs.
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APPENDIX 1

Number of Samples

A total of 870 patients with breast cancer were provided by the six
hospitals from their hospital registries. A review of the medical records
excluded those with recurrent cancer and secondary cancer, thus
excluding 86 patients. The remaining 784 patients who were newly
diagnosed during that period were contacted through a telephone call,

whereby only 426 (54%) agreed to participate. Those with incomplete
data (n = 86) were excluded, leaving a total of 340 patients.

Factors Associated With Delays in Presentation,

Diagnosis, and Treatment of Patients With Breast Cancer

Details of the factors associated with delays in presentation, diagnosis,
and treatment of patients with breast cancer are shown in Appendix
Tables A1-A3.
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TABLE A1. Factors Associated With Delays in Presentation Among Patients With Breast Cancer Attending Public Hospitals in Malaysia (N = 340)

Variable

Presentation

Crude, Odds Ratio (95% CI) P a Adjusted, Odds Ratio (95% CI) P bNondelay (n = 221) Delay (n = 119)

Age group, years

≤ 50 81 (61.4) 51 (38.6) 1.00 .263 — —

. 50 140 (67.3) 68 (32.7) 0.77 (0.49 to 1.21)

Study sites

Kuala Lumpur (1) 66 (66.0) 34 (34.0) 1.00 — 1.00 —

Kuala Lumpur (2) 51 (63.8) 29 (36.3) 1.10 (0.59 to 2.04) .753 1.24 (0.62 to 2.48) .537

Perak 39 (81.3) 9 (18.8) 0.44 (0.19 to 1.03) .059 0.42 (0.17 to 1.02) .057

Johor 31 (62.0) 19 (38.0) 1.19 (0.58 to 2.40) .629 1.18 (0.53 to 2.62) .684

Kelantan 6 (30.0) 14 (70.0) 4.53 (1.59 to 12.8) .004 4.78 (1.45 to 15.70) .010

Sarawak 28 (66.7) 14 (33.3) 0.97 (0.45 to 2.08) .939 1.15 (0.46 to 2.85) .756

Ethnicity

Chinese 70 (67.3) 34 (32.7) 1.00 — 1.00 —

Malay 93 (60.4) 61 (39.6) 1.35 (0.80 to 2.27) .259 1.06 (0.58 to 1.95) .833

Indian 39 (72.2) 15 (27.8) 0.79 (0.38 to 1.63) .527 0.68 (0.30 to 1.51) .345

Others 19 (67.9) 9 (32.1) 0.97 (0.39 to 2.38) .956 0.81 (0.30 to 2.21) .693

Educational level

Tertiary 36 (73.5) 13 (26.5) 1.00 — 1.00 —

Secondary and primary 185 (63.6) 106 (36.4) 1.58 (1.80 to 6.14) .038 1.34 (0.74 to 3.63) .219

Marital status

Married 171 (66.0) 88 (34.0) 1.00 — — —

Single/divorced 50 (61.7) 31 (38.2) 1.20 (0.71 to 2.02) .480

Household income, MYR

≤ 3,000 163 (66.8) 81 (33.2) 1.00 — 1.00 —

. 3,000 58 (60.4) 38 (39.6) 1.31 (0.80 to 2.14) .267 1.23 (0.10 to 3.39) .122

Employment status

Employed 77 (70.6) 32 (29.4) 1.00 — 1.00 —

Unemployed 144 (62.3) 87 (37.7) 1.45 (0.89 to 2.37) .135 1.31 (0.91 to 2.87) .102

Family with breast cancer

Yes 45 (72.6) 17 (27.4) 1.00 — 1.00 —

No 176 (63.3) 102 (36.7) 1.53 (1.83 to 4.82) .048 1.28 (0.91 to 3.47) .090

Breast symptom

With lump 195 (65.0) 105 (35.0) 1.00 — — —

Without lump 26 (65.0) 14 (35.0) 1.00 (0.50 to 1.99) 1.000

Interpreted symptom as cancer

Yes 136 (63.3) 79 (36.7) 1.00 — — —

No 85 (68.0) 40 (32.0) 0.81 (0.50 to 1.29) .377

Performed BSE

Yes 149 (67.1) 73 (32.9) 1.00 — 1.00 —

No 72 (61.0) 46 (39.0) 1.30 (0.82 to 2.07) .262 1.41 (0.82 to 2.40) .207

NOTE. Significant value P , .05 are provided in bold.
Abbreviations: BSE, breast self-examination; MYR, Malaysian Ringgit.
aUnivariable logistic regression.
bMultivariable logistic regression.
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TABLE A2. Factors Associated With Delays in Diagnosis Among Patients With Breast Cancer Attending Public Hospitals in Malaysia (N = 340)

Variable

Diagnosis

Crude, Odds Ratio (95% CI) P a Adjusted, Odds Ratio (95% CI) P bNondelay (n = 198) Delay (n = 142)

Age group, years

≤ 50 78 (59.1) 54 (40.9) 1.00 — — —

. 50 120 (57.7) 88 (42.3) 1.05 (0.68 to 1.64) .799

Study sites

Kuala Lumpur (1) 76 (76.0) 24 (24.0) 1.00 — 1.00 —

Kuala Lumpur (2) 39 (48.8) 41 (51.3) 3.32 (1.76 to 6.28) < .001 3.81 (0.85 to 7.85) .071

Perak 24 (50.0) 24 (50.0) 1.16 (0.52 to 6.56) .072 1.53 (0.60 to 5.80) .101

Johor 26 (52.0) 24 (48.0) 2.92 (1.42 to 6.00) .004 3.13 (0.35 to 7.23) .098

Kelantan 9 (45.0) 11 (55.0) 0.87 (0.43 to 4.45) .208 1.40 (0.34 to 4.49) .085

Sarawak 24 (57.1) 18 (42.9) 1.37 (0.10 to 2.10) .127 1.42 (0.95 to 6.14) .063

Ethnicity

Chinese 63 (60.6) 41 (39.4) 1.00 — 1.00 —

Malay 85 (55.2) 69 (44.8) 1.24 (0.75 to 2.06) .391 0.74 (0.41 to 1.35) .338

Indian 31 (57.4) 23 (42.6) 1.14 (0.58 to 2.22) .700 1.17 (0.54 to 2.54) .689

Others 19 (67.9) 9 (32.1) 0.72 (0.30 to 1.76) .482 0.60 (0.20 to 1.75) .354

Educational level

Tertiary 28 (57.1) 21 (42.9) 1.00 — — —

Secondary and primary 170 (58.4) 121 (41.6) 0.88 (0.47 to 1.64) .701

Marital status

Married 154 (59.5) 105 (40.5) 1.00 — — —

Single/divorced 44 (54.3) 37 (45.7) 1.23 (0.74 to 2.03) .413

Household income, MYR

≤ 3,000 136 (55.7) 108 (44.3) 1.00 — 1.00 —

. 3,000 62 (64.6) 34 (35.4) 0.69 (0.42 to 1.12) .138 1.37 (0.76 to 2.44) .287

Employment status

Employed 59 (54.1) 50 (45.9) 1.00 — — —

Unemployed 139 (60.2) 92 (39.8) 0.78 (0.49 to 1.23) .292

Family with breast cancer

Yes 31 (50.0) 31 (50.0) 1.00 — — —

No 167 (60.1) 111 (39.9) 0.66 (0.38 to 1.15) .147

Symptom type

With lump 180 (60.0) 120 (40.0) 1.00 — 1.00 —

Without lump 18 (45.0) 22 (55.0) 1.83 (1.54 to 3.56) .044 1.98 (1.45 to 4.12) .028

Primary care center

Clinic 170 (58.0) 123 (42.0) 1.00 — 1.00 —

Hospital 28 (59.6) 19 (40.4) 0.93 (0.50 to 1.75) .841 0.70 (0.34 to 1.44) .336

Diagnosis place

Treating hospitals 158 (55.6) 126 (44.4) 1.00 — 1.00 —

Other hospitals 40 (71.4) 16 (28.6) 2.50 (1.26 to 6.93) .031 0.78 (0.53 to 1.65) .311

No. of biopsies

1 161 (68.8) 73 (31.2) 1.00 — 1.00 —

≥ 2 37 (34.9) 69 (65.1) 4.11 (2.53 to 6.68) < .001 3.02 (2.42 to 6.45) .032

(Continued on following page)
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TABLE A2. Factors Associated With Delays in Diagnosis Among Patients With Breast Cancer Attending Public Hospitals in Malaysia (N = 340) (Continued)

Variable

Diagnosis

Crude, Odds Ratio (95% CI) P a Adjusted, Odds Ratio (95% CI) P bNondelay (n = 198) Delay (n = 142)

Type of biopsy

Needle 172 (60.8) 111 (39.2) 1.00 — 1.00 —

Surgical 26 (45.6) 31 (54.4) 1.84 (1.04 to 3.27) .036 2.56 (1.30 to 5.04) .006

NOTE. Significant value P , .05 are provided in bold.
Abbreviation: MYR, Malaysian Ringgit
aUnivariable logistic regression.
bMultivariable logistic regression.
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TABLE A3. Factors Associated With Delays in Treatment Among Patients With Breast Cancer Attending Public Hospitals in Malaysia (N = 340)

Variable

Treatment

Crude, Odds Ratio (95% CI) P a Adjusted, Odds Ratio (95% CI) P bNondelay (n = 217) Delay (n = 123)

Age group, years

≤ 50 85 (64.4) 47 (35.6) 1.00 — — —

. 50 132 (63.5) 76 (36.5) 1.04 (0.66 to 1.64) .862

Study sites

Kuala Lumpur (1) 79 (79.0) 21 (21.0) 1.00 — 1.00 —

Kuala Lumpur (2) 47 (58.8) 33 (41.3) 2.64 (1.37 to 5.08) .004 3.10 (1.48 to 6.49) .003

Perak 34 (70.8) 14 (29.2) 1.54 (0.70 to 3.40) .276 1.23 (0.75 to 3.99) .198

Johor 25 (50.0) 25 (50.0) 3.76 (1.80 to 7.83) < .001 4.95 (2.13 to 11.5) < .001

Kelantan 8 (40.0) 12 (60.0) 5.64 (2.04 to 9.58) .001 6.68 (2.02 to 22.06) .002

Sarawak 24 (57.1) 18 (42.9) 2.82 (1.29 to 6.14) .009 3.88 (1.52 to 9.88) .002

Ethnicity

Chinese 74 (71.2) 30 (28.8) 1.00 — 1.00 —

Malay 90 (58.4) 64 (41.6) 1.75 (1.03 to 2.98) .038 1.22 (0.66 to 2.25) .516

Indian 34 (63.0) 20 (37.0) 1.45 (0.72 to 2.91) .295 1.15 (0.88 to 4.29) .095

Others 19 (67.9) 9 (32.1) 1.16 (0.47 to 2.87) .734 0.94 (0.34 to 2.61) .920

Educational level

Tertiary 32 (65.3) 17 (34.7) 1.00 — — —

Secondary and primary 185 (51.2) 106 (48.8) 1.00 (0.53 to 1.91) .980

Marital status

Married 162 (62.5) 97 (37.5) 1.00 — — —

Single/divorced 55 (67.9) 26 (32.1) 0.79 (0.46 to 1.34) .382

Household income, MYR

≤ 3,000 154 (63.1) 90 (36.9) 1.00 — — —

. 3,000 63 (65.6) 33 (34.4) 0.89 (0.54 to 1.47) .665

Employment status

Employed 68 (62.4) 41 (37.6) 1.00 — — —

Unemployed 149 (64.5) 82 (35.5) 0.91 (0.56 to 1.46) .705

Family history with breast cancer

Yes 33 (53.2) 29 (46.8) 1.00 — 1.00 —

No 184 (66.2) 94 (33.8) 0.58 (0.33 to 1.01) .056 0.55 (0.29 to 1.02) .058

Diagnosis place

Treating hospitals 188 (66.2) 96 (33.8) 1.00 — 1.00 —

Other hospitals 29 (51.8) 27 (48.2) 1.82 (1.02 to 3.25) .042 2.18 (1.14 to 4.15) .017

Surgical services

Breast surgeon 134 (67.0) 66 (33.0) 1.00 — 1.00 —

General surgeon 83 (59.3) 57 (40.7) 1.39 (0.89 to 2.18) .146 1.39 (0.87 to 2.23) .161

Oncology services

Available 175 (64.3) 97 (35.7) 1.00 — 1.00 —

Not available 42 (61.8) 26 (38.2) 1.11 (0.64 to 1.93) .693 0.98 (0.55 to 1.75) .967

Stage at diagnosis

Early stage 123 (65.8) 64 (34.2) 1.00 — 1.00 —

Late stage 94 (61.4) 59 (38.6) 1.20 (0.77 to 1.88) .408 1.34 (0.81 to 1.88) .476

NOTE. Significant value P , .05 are provided in bold.
Abbreviation: MYR, Malaysian Ringgit
aUnivariable logistic regression.
bMultivariable logistic regression.
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