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Abstract Trinidad and Tobago (TT) is the country with

the highest breast cancer mortality in the Caribbean. It is

unknown whether biological, behavioral, environmental, or

clinical factors play a significant role in such outcome. A

total of 2,614 incident cases, histologically confirmed and

recorded in the TT cancer registries between 1995 and

2005, with follow-up through 2009 were analyzed. Half of

the cases were diagnosed between the ages of 40–59 years,

12.5 % before the age of 40 years; 45 % of women were

diagnosed at localized stage and 43.7 % were hormone

receptor positive. Women diagnosed with distant staging

were more likely to undergo chemotherapy compared to

those with localized staging (OR 1.39; 95 % CI 1.01–1.89).

Hormone receptor negative cases were significantly less

likely to undergo radiation or surgery therapy (OR 0.66;

95 % CI 0.56–0.79 and OR 0.67; 95 % CI 0.51–0.88

respectively) compared to those who were hormone

receptor positive, but more than 1.5 times as likely to

undergo chemotherapy. In multivariate analyses, advanced

stage disease and negative hormone receptor status were

independently significantly associated with poorer survival

outcome. No racial/ethnic differences were observed with

respect to treatment or survival. Although access to breast

cancer screening and treatment is free in Trinidad and

Tobago, breast cancer diagnosis occurs at advanced stages;

use of multimodality therapy as a first course of treatment

is low.
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Introduction

Breast cancer is the most common cancer among women,

with significant differences in the incidence observed

between developed and developing countries. In 2008, a

World Health Organization (WHO) International Agency on

Cancer reviewof breast cancer reported the age-standardized

mortality rate in the Caribbeanwas 39.1 per 100,000women,

which was similar to the worldwide rate, and significantly

less than the rate in the United States (US) (76.7 per 100,000

women) [1]. Although the overall incidence of cancer is

lower in the Caribbean, the mortality burden is greater,

mainly due to presentation atmore advanced stages, which is

partly related to decreased access to cancer care [2]. How-

ever, the relative contribution of socio-economic factors

versus biological characteristics to the high mortality rates

observed in Latin America and the Caribbean is difficult to

quantify because of a paucity of epidemiologic studies, when

compared to the US and Europe.

With a population of approximately 1.3 million, of

which nearly 630,000 are women, Trinidad and Tobago
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(TT) is the second largest English-speaking country in the

Caribbean. The 2000 population census described the

ethnic composition of the population as being equally split

between subjects of African descent and of Indian sub-

continent descent, with an additional 20 % of mixed

ancestry which included White, Asian, and others [3]. A

2002 Pan American Health Organization (PAHO) report

documented that the age-standardized breast cancer mor-

tality rate for women aged 25–74 years in TT was the

highest among the Caribbean countries [4]. Between 2000

and 2002, The Cancer Registry of TT estimated that breast

cancer was the most common site for new cancer among

women, and a 2010 study indicated that age-standardized

mortality rates for breast cancer in TT have been steadily

increasing over the past 35 years (from 14.9 per 100,000

women in 1970 to 24.4 per 100,000 women in 2004) [5, 6].

To address this major public health challenge, govern-

mental efforts, such as the National Oncology Programme

(NOP) and non-profit organizations, such as the Trinidad

and Tobago Cancer Society (TTCS), have developed ini-

tiatives to increase screening for early diagnosis, aware-

ness, education, and treatment [7]. Within TT, all citizens

are entitled to cancer care and treatment free of charge;

however a doctor must refer patients before they can access

treatment. This procedure may somehow contribute to

delays in screening and early treatment. A recent study of

women who underwent breast cancer screening at TTCS

found that screening in TT is still more of a diagnostic tool

rather than preventive measure [8, 9]. A 2010 study

showed that women who reside in TT were more likely to

be diagnosed with breast cancer at a later stage and had

poorer survival outcomes from the disease compared to

Caribbean women living in the US [10]. The scanty

information makes it difficult to understand what factors

(biological, behavioral, environmental, or clinical) play a

significant role in breast cancer outcomes in women of

Afro Caribbean descent.

The present study was designed with several purposes:

(1) to describe the distribution of socio-demographic fac-

tors, disease characteristics, and treatment outcomes

among newly diagnosed breast cancer cases, (2) to identify

factors predicting the likelihood of receiving individual and

various combinations of therapy modalities and (3) to

assess the impact of personal factors and treatment out-

comes on overall survival.

Methods

Study Setting and Participants

The database included data extracted from the TT cancer

registry which included 3,097 patients. All cases were

incident, newly diagnosed cancers recorded in the cancer

registries between 1995 and 2005, with follow-up through

2009. Cases that were entered into the registry at the time

of death and/or through autopsy (prevalent cases) were

excluded from analyses (n = 483), leaving 2,614 histo-

logically confirmed patients. Each patient self-reported

their race/ethnicity, place of birth, and marital status. The

CUNY University Integrated Internal Review Board

approved the study; a waiver to obtain informed consent

was approved for this research, and HIPAA authorizations

were waived for all subjects.

Measures

The TT cancer registry classified staging as ‘‘local/regio-

nal’’ for stages I–III and ‘‘distant’’ disease for stage IV

cases. The dataset indicated whether or not patients

received hormone therapy as part of their treatment, but

hormone receptor testing results were unavailable. For the

purpose of this analysis, we used this as a surrogate for

either Estrogen or Progesterone Receptor status, which has

been previously validated as a proxy for estrogen receptor

status among breast cancer patients [11]. HER2 testing was

not performed or available. Histology was classified

according to WHO ICD.0-3 criteria. The following histo-

logical categories were created based on the WHO ICD.0-3

criteria:

(1) ductal (ICD: 85003, 85033, 85413, 85433, 85213),

(2) lobular (ICD: 85203), (3) ductal and lobular (ICD:

85223, 85233, 85243), (4) adenocarcinoma (ICD: 81403,

81413, 82003, 82113, 82603), (5) medullary (ICD: 85103,

85133), (6) mucinous (ICD: 84803, 84813), (7) carcinoma

not otherwise specified (NOS), (ICD: 80103, 80003,

80203, 85753) and (8) other. With respect to treatment, the

initial course of therapy given within the first six months

after diagnosis was used to characterize treatment. Given

the percentage of women receiving multiple therapies

(63.6 % received two or more); the type of therapy was

considered as well as various combinations of therapies.

Statistical Analyses

Variables analyzed include age at diagnosis, ethnicity,

place of birth, marital status, hormone receptor status, stage

at diagnosis and type of therapy (radiation, surgery, or

chemotherapy). For descriptive analyses, categorical vari-

ables are presented as frequencies and proportions with

continuous variables presented as means and standard

deviations. A series of univariate and multivariate logistic

regression models were conducted to assess the relation-

ship between demographic and clinical characteristics and

the likelihood of receiving chemotherapy, surgery, or

radiation.
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To assess differences in overall survival across treat-

ment outcomes, Kaplan–Meier survival curves were gen-

erated for cancer mortality with a log-rank test performed.

A multivariable Cox proportional hazards model was

conducted to assess the effects of treatment outcomes on

five year survival, adjusted for demographic and clinical

characteristics. For cases that were alive, follow-up time in

months was calculated as the difference between the date

of initial diagnosis and the date of last contact. For cases

that were dead, date of expiration was used in place of date

of last contact. All statistical tests conducted were two-

sided and a p value of\0.05 was considered statistically

significant; analyses were performed in Stata SE 12

(StataCorp. 2011. Stata Statistical Software: Release 12.

College Station, TX: StataCorp LP).

Results

Demographic and clinical characteristics (Table 1) show

that half of the cases were diagnosed between the ages of

40–59 years, with 12.5 % having been diagnosed before

the age of 40 years; 45 % of women self-reported their

race as African, while one-third identified themselves as

Asian or Indian. More than 80 % of women were born

within Trinidad and Tobago and slightly more than half of

participants were married or cohabiting. Clinically, 45 %

of women were diagnosed at localized stage and 43.7 %

were hormone receptor positive. With respect to treatment,

95 % of women received some type of therapy, with 23 %

receiving just surgery, 40 % receiving a combination of

two therapies, and nearly a quarter receiving all therapies

(surgery, radiotherapy, and chemotherapy).

Table 1 Patient, disease, and treatment characteristics among breast

cancer cases in Trinidad and Tobago (n = 2,614)

Variable Categories Frequency

(Percent)

Patient characteristics

Age (years) 18–39 326 (12.5)

40–49 686 (26.2)

50–59 642 (24.6)

60–69 504 (19.3)

C70 456 (17.4)

Ethnicity White 30 (1.1)

African 1,188 (45.4)

Asian/Indian 796 (30.5)

Mixed 365 (14.0)

Unknown/Other 235 (9.0)

Place of birth Trinidad and Tobago 2,135 (81.7)

Outside of Trinidad and

Tobago

440 (16.8)

Unknown 39 (1.5)

Marital status Married or common law 1,326 (50.7)

Separated or divorced 213 (8.2)

Single 578 (22.1)

Widowed 353 (13.5)

Unknown 144 (5.5)

Disease characteristics

Stage I–III 2,167 (83.0)

IV 239 (9.2)

Unknown 205 (7.8)

Hormone receptor

status*

Positive 1,142 (43.7)

Negative 1,415 (54.2)

Unknown 55 (2.1)

Histology Ductal 1,424 (54.5)

Lobular 189 (7.2)

Lobular and ductal 29 (1.1)

Adenocarcinoma 279 (10.7)

Medullary 56 (2.1)

Mucinous 45 (1.7)

Carcinoma NOS 517 (19.8)

Other 75 (2.9)

Treatment Outcomes

Chemotherapy No 1,358 (52.9)

Yes 1,201 (45.9)

Unknown 30 (1.1)

Radiation No 1,208 (46.2)

Yes 1,378 (52.7)

Unknown 31 (1.1)

Surgery No 373 (14.2)

Yes 2,218 (84.8)

Unknown 26 (1.0)

Table 1 continued

Variable Categories Frequency

(Percent)

Therapy None 129 (4.9)

Just surgery 603 (23.1)

Radiotherapy or

chemotherapy

153 (5.9)

Combination of two

therapies

1,051 (40.2)

All therapies 611 (23.4)

Unknown 67 (2.5)

Vital status Alive 1,806 (69.1)

Dead 805 (30.8)

Survival time in

months

Mean (±SD) 19.0 (±22.5)

* Hormone receptor status corresponds to treatment with hormonal

therapy
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Age at diagnosis had a significant impact on likelihood

of receiving chemotherapy, but not radiation (Table 2). In

adjusted models, women diagnosed later on in life were

significantly less likely to undergo chemotherapy, com-

pared to those diagnosed between 18-39 years. With

respect to surgery, only women diagnosed at age 70 or

older were less likely to undergo a surgical treatment (OR

0.35; 95 % CI 0.23–0.55). No significant racial/ethnic

differences were observed with the exception of women

who failed to self-report their race/ethnicity. In adjusted

models, there were no significant differences in likelihood

of receiving treatment between women born in or outside

of Trinidad and Tobago. Women diagnosed with distant

staging were significantly more likely to undergo chemo-

therapy but less likely to undergo surgery compared to

those with localized/regional staging (OR 1.39; 95 % CI

1.01–1.89 and OR 0.15; 95 % CI 0.11–0.20 respectively).

Women who were hormone receptor negative were sig-

nificantly less likely to undergo radiation or surgery therapy

(OR 0.66; 95 % CI 0.56–0.79 and OR 0.67; 95 % CI

0.51–0.88 respectively) compared to those who were hor-

mone receptor positive, but more than 1.5 times as likely to

undergo chemotherapy. With respect to surgery, women

with adenocarcinoma or carcinoma NOS were significantly

less likely to undergo surgery compared to those with ductal

histology; those with carcinomaNOSwere also significantly

less likely to receive radiation compared to women with

ductal breast cancer. Women with histology in the other

category (which included mostly cribriform and phyllodes

types) were significantly less likely to undergo radiation

compared to those with ductal carcinoma.

At multivariate analyses, advanced stage disease and

negative hormone receptor status were independently sig-

nificantly associated with poorer survival outcome

(Table 3). No statistically significant differences with

Table 3 Association between patient characteristics, disease char-

acteristics and therapy on 5-year survival

Variable Category Adjusted HR

(95 % CI)*

Age (years) 18–39 1.0 (ref)

40–49 0.84 (0.66–1.06)

50–59 1.08 (0.84–1.38)

60–69 0.86 (0.66–1.12)

C70 1.33 (1.01–1.76)

Ethnicity White 1.0 (ref)

African 1.07 (0.47–2.45)

Asian/Indian 0.87 (0.38–1.99)

Mixed 0.91 (0.39–2.10)

Unknown/Other 0.56 (0.22–1.40)

Place of birth Trinidad and Tobago 1.0 (ref)

Outside of Trinidad and

Tobago

0.88 (0.69–1.10)

Unknown 0.65 (0.31–1.38)

Marital status Married or common law 1.0 (ref)

Separated or divorced 0.95 (0.70–1.28)

Single 1.07 (0.90–1.28)

Widowed 0.84 (0.66–1.06)

Unknown 1.37 (0.91–2.09)

Stage Localized 1.0 (ref)

Regional/Distant 3.35 (2.74–4.10)

Unknown 1.94 (1.48–2.55)

Hormone receptor

status

Positive 1.0 (ref)

Negative 1.24 (1.06–1.44)

Unknown 0.69 (0.09–5.07)

Histology Ductal 1.0 (ref)

Lobular 0.81 (0.62–1.06)

Lobular and ductal 0.18 (0.02–1.27)

Adenocarcinoma 0.88 (0.69–1.14)

Medullary 0.82 (0.47–1.44)

Mucinous 0.54 (0.22–1.32)

Carcinoma NOS 0.89 (0.69–0.99)

Other 0.63 (0.34–1.15)

Table 3 continued

Variable Category Adjusted HR

(95 % CI)*

Therapy No therapy 1.0 (ref)

Just surgery 0.44 (0.32–0.60)

Radiotherapy or

chemotherapy

0.70 (0.50–0.99)

Two therapies 0.47 (0.36–0.63)

All therapies 0.41 (0.30–0.56)

Bold values are statistically significant (p\ 0.05)

*Adjusted for all other variables in the table

0.
25

0.
50

0.
75

1.
00

0.
0

su
rv

iv
al

0 20 40 60

follow-up (months)

yregrustsuj=obmocyparehtyparehton=obmocypareht

seiparehtowt=obmocyparehtyparehtomehcroyparehtoidar=obmocypareht

therapycombo = all therapies

Log–rank Chi square: 150.39; p value\ 0.0001

Wilcoxon test: 290.50; p value\ 0.0001

J Immigrant Minority Health (2015) 17:765–772 769

123



respect to age, race/ethnicity, place of birth, or marital status

were observed. With respect to clinical characteristics,

compared to ductal, carcinoma NOS was associated with

prolonged survival. With respect to therapy, undergoing

surgery alone (adjusted hazard ratio: 0.44; 95 % CI

0.32–0.60), receiving radiotherapy or chemotherapy

(adjusted hazard ratio: 0.70; 95 % CI 0.50–0.99), having a

combination of two therapies (adjusted hazard ratio: 0.47;

95 % CI 0.36–0.63), or receiving all therapies (adjusted

hazard ratio: 0.41; 95 % CI 0.30–0.56) was associated with

prolonged survival compared to those who received no

treatment.

Discussion

This study, conducted using the cancer registry in Trinidad

and Tobago, provided several important findings. Although

the women with breast cancer within this registry belong to a

variety of racial/ethnic backgrounds, no racial/ethnic dif-

ferences were observed with respect to treatment or survival.

Within the US, several studies have shown that despite lower

incidence rates, mortality rates due to breast cancer are

higher among blacks than whites [12, 13]. To explain these

differences in survival, studies exploring differences in

breast cancer screening and treatment have examined the

effects of a range of sociodemographic and clinical factors

[14–17]. Several studies have shown that black women are

more likely than white women to have late-stage breast

cancer at diagnosis [16–20]. Although there are contradic-

tory findings in the literature [21–24], there are a number of

studies that report racial/ethnic differences in breast cancer

treatment, with non-Hispanic black women less likely to

receive treatment or more likely to experience delays in

treatment after diagnosis [12, 25–32]. One of the character-

istics of TT is the universal health system, therefore breast

cancer screening and treatment in these islands is free for

citizens; this study showed that when access to care is equal,

racial differences in outcomes attenuate.

In prior studies, differences in outcomes have also been

attributed to a higher likelihood of unfavorable disease

characteristics, such as hormone receptor-negative status

and high-grade histology, which have impacted treatment

[33–38]. Many of the breast cancers cases within the TT

registry are aggressive, which may contribute to poor sur-

vival outcomes; 13 percent of women were diagnosed

before the age of 40 years, nearly 50 percent of cancer

cases are of regional or distant staging, and 54 percent are

hormone receptor negative. Within our analyses, this study

confirmed that both advanced staging and negative hor-

mone receptor status were associated with poorer survival,

regardless of treatment modality.

With respect to treatment, the study confirmed that

women who had the indication and were treated with

multimodality therapy are those with the best survival.

Within this population, the prevalence of multimodality

therapy is lower than in the US, particularly the use of

radiation therapy following surgery, likely because the

disease is diagnosed at advanced stages when the indica-

tion is for endocrine and/or chemotherapy [10]. A small

study of Caribbean breast cancer patients who had received

treatment in their home nations found that only 18 % of

patients had received radiotherapy after undergoing a sur-

gical resection of the tumor, and among those who did not

receive radiation, the majority denied having been offered

it [39]. Limited data exist regarding determinants of ther-

apy from the physician perspective, but a 2006 study of

breast cancer experts from 12 Latin American countries

found that most Caribbean oncologists considered local

radiation therapy facilities inadequate [40]. A follow-up

study reported that greater than 90 % of countries had no

national law or guideline for mammography screening

[41]. As such, it is possible that differences in treatment,

follow-up care, or both play a role in overall survival,

together with the late stage of disease diagnosis. A new

finding in this analysis is that women age 70 years or older

are less likely to undergo treatment; the reasons for this

result are not known, but could possibly be attributed to the

presence of co-morbidities that prevent a full scale treat-

ment, excessive collateral effects from therapy, or lack of

access to proper care among the elderly. Upon examining

differences in clinical characteristics by age, women age

70 years or older were significantly more likely to have

distant staging (11.6 vs. 8.6 %; p\ 0.0001) but less likely

to be hormone receptor negative (45 vs. 57.5 %;

p\ 0.0001) compared to women younger than 70 years of

age. It is possible that in older ages we observe a more

indolent tumor (more likely to be hormone receptor posi-

tive) that gets diagnosed at a later stage.

Despite the fact that this study gives a comprehensive

picture of breast cancer treatment and outcome in TT, it has

some limitations: the data set lacks information on envi-

ronmental, behavioral, and dietary factors which may be

responsible for a more aggressive form of breast cancer.

For example, prior studies have reported the extensive use

of pesticides and other estrogen disruptors in Caribbean

countries [42]. Due to the retrospective nature of the study,

there are missing and/or incomplete information for some

of the patients; such data cannot be retrieved or recovered

because the data set is anonymous. There are several

strengths to the study including the diversity of the popu-

lation, its large sample size, and the inclusion of various

breast cancer clinical characteristics, such as histology,

hormone receptor status, and stage.
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Conclusions

In conclusion, although access to breast cancer screening

and treatment is free in Trinidad and Tobago, screening is

still more diagnostic than preventive; use of multimodality

therapy is low, perhaps because of the advanced stage of

disease at diagnosis. Governmental agencies and commu-

nity-based organizations should consider implementing

policies and educational initiatives to increase screening,

particularly among high risk-groups. Future research

should also examine the role of physician and institutional

level factors in the access, timing, and quality of breast

cancer care among women screened within this population.
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