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abstract

PURPOSE This study sought to provide a detailed analysis of breast cancer–specific mortality in Jamaica on the
basis of reported deaths between 2010 and 2014.

METHODS A cross-sectional study was done to analyze breast cancer–specific mortality data from the Registrar
General’s Department, the statutory body responsible for registering all deaths across Jamaica.

RESULTS A total of 1,634 breast cancer–related deaths were documented among Jamaican women between
2010 and 2014, which accounted for 24% of all female cancer deaths. The age-standardized breast cancer
mortality rate increased from 21.8 per 100,000 in 2010 to 28 per 100,000 in 2014 for the total female
population. The overall difference in breast cancer mortality rates between the 2014 and 2010 rates was not
statistically significant (P = .114). Analysis of the year-by-year trend reflected by the annual percentage of
change did show, however, a statistically significant increasing trend in breast cancer mortality (P = .028).
Mortality rates varied by age, with statistically significant annual increases observed in the 35-44–, 65-74–, and
≥ 75-year age groups (P = .04, .03, and .01, respectively).

CONCLUSION Breast cancer remains the leading cause of cancer-related death among Jamaican women.
Despite global advances in breast cancer screening and management, breast cancer remains a major public
health challenge and represents a public health priority in Jamaica. The increasing breast cancer–specific
mortality in Jamaica over the 5-year period contrasts with decreasing mortality rates among US women with
breast cancer. This study highlights the critical need to address the implementation of a national organized
breast cancer screening program in Jamaica and to focus future research efforts on the biology of breast cancer,
especially among young Jamaican women.
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INTRODUCTION

Breast cancer is the most common cancer among
women worldwide, with an estimated 2 million new
cases diagnosed in 2018.1 Breast cancer is believed to
be a disease of the developed world, with the highest
incidence rate of 92.6 per 100,000 reported in
Western Europe in 2018.1 Although one of the lowest
incidence rates in 2018 was observed in Africa (27.9
per 100,000), mortality rates are higher in Africa and
other developing countries and account for 58% of
breast cancer deaths worldwide.1 Breast cancer sur-
vival rates vary greatly worldwide, ranging from 40% in
developing countries to 80% in North America,
Sweden, and Japan.2 Survival rates have been steadily
improving in developed countries over the past several
decades.3 These improvements, however, have not
been shared equally, as Black women in the United
States are still more likely to die as a result of their
disease compared with their non-Hispanic White

counterparts, with an approximately 40% higher death
rate.4,5 This racial survival disparity among women with
breast cancer is undoubtedly complex and likely is an
interplay among tumor biology, genomics, patterns of
care, and socioeconomic factors.3,6 This difference is
particularly pronounced among younger women di-
agnosed before 50 years old. The low survival rates in
developing countries are multifactorial, however, and
are largely believed to be due to lack of early detection
and inadequate diagnostic and treatment options.7

Jamaica is the largest island in the English-speaking
Caribbean, with a predominantly (90%)Black population.8

It is considered to have an upper-middle-income
economy but continues to experience financial strug-
gles as a result of low growth, high public debt, and
vulnerabilities to natural disasters.9 Jamaica is geo-
graphically composed of 14 parishes with a population
of approximately 2.9 million inhabitants according
to postcensus estimates by the Statistical Institute
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of Jamaica (STATIN).10 Jamaica has one of the highest
incidence rates for breast cancer in the Caribbean, with
a reported age-standardized incidence rate of 43 per
100,000 in 2007 (the most current year available).11

Women in Jamaica tend to have more aggressive disease
associated with earlier ages at diagnosis, higher grade, and
advanced stages at presentation compared with women in
developed countries.12 Prior studies have shown a high
prevalence of estrogen receptor (ER)–negative/human
epidermal growth factor receptor 2 (HER2)–negative breast
cancer among women at the University Hospital of the West
Indies. The prevalence of ER/HER2-negative tumors in
Jamaica is 28%-33%, which is twofold higher than the
rates of triple-negative breast cancer (TNBC) seen in de-
veloped countries.13,14

Breast cancer mortality rates remain high compared with
other countries, despite campaigns and increased breast
cancer awareness.15 Given the high mortality burden, the
Minister of Health in 2018 described several imperatives at
the launch of the National Cancer Registry, which include
describing the burden and distribution of cancer, moni-
toring the impact of cancer prevention and control activi-
ties, and identifying areas for research to better understand
risk factors in Jamaica.16 Success in preventing and
managing breast cancer is contingent upon the availability
of accurate and current data. To our knowledge, prior
mortality reports have been largely based on estimated
deaths and internationally derived models. There is only
one previous report on cancer mortality in Jamaica17 that is
based on actual data from the Registrar General’s De-
partment (RGD), the official national registry of all births
and deaths, and this covered only the year 1999. From this
study, the age-standardized breast cancer mortality rate in
Jamaica was found to be 30.1 per 100,000.17 Since 1999,
we believe our current study is the first to provide an
updated analysis of breast cancer–specific mortality that is
based on actual reported deaths from the RGD.

METHODS

Data Collection

In this study, breast cancer deaths were obtained from the
RGD, the only statutory body responsible for registering
all deaths across Jamaica. The RGD was first established
in 1879 and expanded to include 9 regional offices. It is
an executive agency of the Jamaican government that
serves as the backbone for the national vital statistics
framework.18,19 We undertook a secondary analysis of
mortality data from the RGD for the period 2010-2014 (5
years). Cause-specific mortality data were obtained from
the medical certificate of cause of death from both public
and private health sectors. For breast cancer–specific
mortality, we included deaths that met the International
Classification of Diseases, 10th Revision, topography code
C50 for malignant neoplasms of the breast.

The study entails a census of deaths from all 14 parishes for
the period 2010-2014. Only female deaths attributed to
invasive breast cancer were included; deaths that occurred
in women with a diagnosis of ductal carcinoma in situ were
not listed as a primary cause of death from the RGD re-
cords. All deaths before January 1, 2010, and after De-
cember 31, 2014, were also excluded.

Statistical Analysis

Crude mortality rates were calculated using total breast
cancer deaths in women as a proportion of the total female
(≥ 25 years) midyear population for each of the 5 years
(2010-2014). Breast cancer occurrence before age
25 years is rare, and therefore, patients , 25 years of age
were excluded.1,20,21 Similarly, age-specific mortality rates
were calculated using the relevant totals for each age-
group. Age-standardized rates were calculated using the
Jamaican annual census population data for each of the
years from 2010 to 2014, using data obtained from STATIN,
which is the official national agency responsible for collecting
census data. The direct method of standardization used
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Key Objective
Has there been a change in breast cancer–specific mortality among Jamaican women? This is a critical public health question

that this study aimed to answer. This study reflects data from the Registrar General’s Department (the official national death
registry in Jamaica) on breast cancer mortality. This is the most updated study since 1999 to assess breast cancer mortality
and, therefore, will have public health relevance.
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35-44–, 65-74–, and ≥ 75-year age groups.
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The annual increases in breast cancer mortality rates among younger (35-44 years) and older (≥ 75 years) Jamaican women is

concerning given that these age groups are typically excluded from the recommended guidelines for breast cancer
screening used by providers in Jamaica.
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the WHO World Standard Population (2000-2025) as the
standard. Decennial age groups were used in the age-
standardization process.

Data were analyzed using Microsoft Excel software (Microsoft
Corporation, Redmond, WA). Univariable data were sum-
marized using tables and charts. CIs were also generated
for rates to provide estimates that pertained to precision
and variability. Differences between the 2014 and 2010
age-standardized rates were assessed using binomial and
Poisson probabilities. The annual percentage rate of change
(APC) was determined using linear regression to assess
the 5-year mortality trend. In the linear regression model
used, the mortality rate was the dependent variable, and
year was the independent predictor variable. The regression
coefficient obtained was then interpreted as the annual
rate of change per 100,000 (ie, slope). The APC was sub-
sequently calculated by dividing the regression coefficient
by 100,000 and then multiplied by 100.

RESULTS

From 2010 to 2014, there were 1,634 death certificates in
Jamaica that cited breast cancer as the principal cause of
death. Table 1 lists the annual crude and age-standardized
breast cancer mortality rates with corresponding CIs. In
Jamaica, the breast cancer age-standardized mortality rate
increased from 21.8 per 100,000 in 2010 to 28 per
100,000 in 2014. The overall difference in breast cancer
mortality rates between the 2014 and 2010 rates was not
statistically significant (P = .114). Analysis of the year-by-
year trend reflected by the APC showed a statistically
significant increasing trend in breast cancer mortality (P =
.028). Determined by linear regression, the APC was
0.0015% (95% CI, 0.0003% to 0.002%) and is graphically
shown in Figure 1. Mortality rates also varied by age, with
the highest rate observed in the ≥ 75-year age group and
the lowest rate observed in the 25-34–year age group
(Table 2; Fig 2). In particular, statistically significant in-
creases in the APC for the 35-44–, 65-74–, and ≥ 75-year
age groups were observed, with rates of 0.003%, 0.009%,
and 0.012%, respectively. These were derived from the
regression coefficients of 3.28, 8.59, and 12.74 per
100,000, respectively (Table 2). Among the significant
APCs, the highest value was noted in the ≥ 75-year age
group and the lowest in the 35-44–year age group.

DISCUSSION

Breast cancer remains the leading cause of cancer-related
death among Jamaican women.22 The breast cancer age-
standardized mortality rate in Jamaica in 2014 is higher (28
per 100,000) than that of the United States among non-
Hispanic White women (20.3 per 100,000) but comparable
to that among US Black women (28.4 per 100,000) from
2013 to 2017.23 Despite a much lower age-standardized
incidence rate in Jamaica (43 per 100,000 from 2007)11

compared with the United States (124.2 per 100,000 from
2016),24 mortality rates are similar between the 2 countries.

The data presented in our study demonstrate statistically
significant increases in annual breast cancer mortality rates
(Fig 1). Possible explanations for increases in annual
mortality rates can be multifactorial and may include im-
proved quality of vital status reports, improved diagnostic
and treatment methods, changing demographic compo-
sition, and improved screening programs. The significant
annual percentage increase in breast cancer mortality rate
in Jamaica over the 5-year period is of public health
concern. Improvements in widespread screening, early
detection, and access to standard-of-care treatment have
resulted in a steady decrease in the breast cancer mortality

TABLE 1. Breast Cancer Mortality in Jamaica, 2010-2014

Year Female Population (No.) Breast Cancer Deaths (No.) Crude Death Rate Per 100,000 (95% CI)
ASR Per 100,000

(95% CI)

2010 786,495 286 36.4 (32.2 to 40.6) 21.8 (18.5 to 25.1)

2011 762,212 294 38.6 (34.2 to 43.0) 21.8 (18.4 to 25.1)

2012 777,395 315 40.5 (36.0 to 45.0) 22.8 (19.4 to 26.2)

2013 783,597 346 44.2 (40.0 to 48.9) 24.5 (21.0 to 28.0)

2014 785,396 393 50.0 (45.0 to 55.0) 28.0 (24.3 to 31.7)

NOTE. Age-standardized rate (ASR) calculated using WHO World Standard Population (2000-2025).
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FIG 1. Age-standardized breast cancer mortality rate (per 100,000)
in Jamaica, 2010-2014. Age-standardized rate calculated using
WHO World Standard Population (2000-2025).
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rate in the United States over the past 2 decades.23 In
Jamaica, primary prevention strategies (eg, mammogra-
phy) have been a public health focus, but there is still no
national organized breast cancer screening.22 In addition,
without access to standard-of-care therapies, the overall
impact of screening may be minimized. Increases in breast
cancer incidence rates may also be partly responsible for
the annual percentage increase noted over the study pe-
riod. Data from the Jamaica Cancer Registry showed an
increase in incidence from 43.1 per 100,000 per year for
the period 2003-200711 to 45.7 per 100,000 per year for
the period 2008-2011.25 However, the incidence rate for
Jamaica is derived from the Kingston and St Andrew
Cancer Registry, which only accounts for 24% of the
population and, thus, may be an over- or underestimation.
Future efforts will need to focus on comparing breast
cancer incidence and mortality rates over the same study
period across the entire Jamaican population.

In Jamaica, a significant increase in the APC for breast
cancer mortality over the 5-year period was observed in the
35-44–year age group. Globally, breast cancer is the
leading cause of cancer-related deaths among women ,
45 years of age.26 Our findings are similar to global trends,
which have shown an increase in breast cancer mortality
among young women in whom the disease usually has
a more aggressive biology.26 Young women with breast

cancer have inferior survival rates and a higher incidence of
negative clinicopathological features.27 US-based studies
have demonstrated that younger women are diagnosed at
more advanced stages with disproportionately higher rates
of TNBC and HER2-positive breast cancer, resulting in
higher recurrence rates.27 In addition, Black women have
the highest incidence rate of breast cancer at age ,
45 years compared with other racial and ethnic groups.20

The upward trend in breast cancer mortality among young
Jamaican women over the 5-year period may be due to an
increase in incidence rate and more aggressive disease.
Young women between 35 and 44 years of age warrant
attention because they are typically at the peak age of
economic productivity, many sandwiched between the
responsibilities of raising children and being caregivers to
their own aging parents.

Second to being female, increasing age is the most im-
portant risk factor for breast cancer.28 Consistent with
global trends,12 there was an increase in breast cancer
mortality with age among Jamaican women, with the
highest mortality rate observed in the ≥ 75-year age group
(Figs 2 and 3). In addition, among the≥ 75-year age group,
there was an increase in mortality rate in breast cancer over
the 5-year period. This is similar to prior studies that showed
increasing mortality rates in the . 70-year age group in
developing countries and contrasts with decreasing rates in
developed countries.29 The upward trends observed in the
≥ 75-year age group may reflect both an increasing median
age in this group and a concomitant increased cumulative
risk from exposures across an individual’s lifetime. The
recommended age to discontinue breast cancer screening
is 74 years30; however, this does not take into consideration
the natural history of diseases relative to increases in life
expectancies (eg, Jamaica’s life expectancy at 60 years old
is 21 years).31 In addition, given the increased likelihood of
comorbidities, functional limitations, and the possibility of
complications, older adults (≥ 60 years) are at risk for
undertreatment.32 Older women with breast cancer are
commonly not offered evidence-based management

TABLE 2. Annual Rates of Change in Breast Cancer Mortality, 2010-
2014
Age Group (years) Slope P

25-34 −0.29 .267

35-44 3.28 .039

45-54 2.37 .289

55-64 −0.06 .986

65-74 8.59 .034

≥ 75 12.74 .011

NOTE. All slope values are per 100,000.
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(including surgery), despite good functional status and
limited comorbidities.33,34 This potential health disparity
may be a potential explanation for the pattern of breast
cancer mortality rates among older adults observed in this
study. This has significant public health implications given
that the older adult age group is the fastest growing seg-
ment of the Jamaican population. Present estimates in-
dicate that 185,032 Jamaican women are age. 60 years.10

Jamaica’s population is projected to increase to 2,872,000 by
2030, with females comprising approximately 51.0% of the
total population.35 Older adults currently account for ap-
proximately 12.6% of the Jamaican population, with a pro-
jection to increase up to 25% by 2050.35

In addition to an increase in the number of older adults in
the population, many system factors can account for in-
creasing cancer mortality rates over time, including lack of
national screening programs, limited access to screening
among women of low socioeconomic status, lack of
mammography machines in the public health sector,
competing financial priorities within and outside the health
sector, long waiting periods within the public hospitals for
women to access treatment, and high cost of private
treatment.36 It is important to acknowledge these factors to
improve targeted health promotion initiatives, which can
prevent delays in treatment among older women, increase
early detection, and decrease breast cancer mortality rates.

Our study has several strengths. To our knowledge, this
study is the first to provide a detailed analysis of breast
cancer–specific mortality rates on the basis of reported

deaths from Jamaica’s central vital registry, the RGD.
Cause-specific mortality data were obtained from the
medical certificate of cause of death from both public and
private health sectors. Population totals for the 2010-2014
period were derived from postcensus estimates from the
most recent and relevant census done in 2011. Mis-
classification of cause of death and under-reporting are
recognized limitations. Hence, mortality rates may be over-
or underestimated. In this study, we were not able to access
data on fatality rates because the cancer registry data do
not reflect breast cancer prevalence across Jamaica.

Despite global advances in breast cancer screening and
management, breast cancer remains a major public health
challenge and is a public health priority in Jamaica. The
high breast cancer mortality rate is of concern, and its
reduction will require multilevel implementation strategies.
There have been successful reductions in breast cancer
mortality rates in developed countries with widespread
screening, and therefore, the implementation of a national
organized screening program is a potential strategy to re-
duce breast cancer mortality rates locally. Our data also
highlight the critical need to further understand the biology
of breast cancer among younger Jamaican women, who are
often diagnosed below the recommended age for breast
cancer screening according to National Comprehensive
Cancer Network guidelines.33 Additional studies are needed
to focus on trends in incidence rates across age-groups and
their relationship to mortality as well as trends in the distri-
bution of breast cancer subtypes among Jamaican women.
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