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Abstract

Purpose A situational analysis of breast cancer (BC) early

detection services was carried out to investigate whether

Trinidad and Tobago (T&T) has the framework for suc-

cessful organized national screening.

Methods An online survey was designed to assess the

availability, accessibility, quality control and assurance

(QC&A), and monitoring and evaluation (M&E) mecha-

nisms for public and private BC early detection. A focus

group with local radiologists (n = 3) was held to identify

unaddressed challenges and make recommendations for

improvement.

Results Major public hospitals offer free detection services

with wait times of 1–6 months for an appointment. Private

institutions offer mammograms for TTD$240 (USD$37) at

minimum with same day service. Both sectors report a lack

of trained staff. Using 1.2 mammograms per 10,000

women C40 years as sufficient, the public sector’s rate of

0.19 mammograms per 10,000 women C40 years for

screening and diagnosis is inadequate. Program M&E

mechanisms, QC&A guidelines for machinery use, delays

in receipt of pathology reports, and unreliable drug access

are further unaddressed challenges.

Conclusion T&T must first strengthen its human and

physical resources, implement M&E and QC&A measures,

strengthen cancer care, and address other impediments to

BC early detection before investing in nationally organized

BC screening.
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Introduction

Globally, breast cancer (BC) is the most frequent cancer

among women with an estimated 1.7 million new diag-

noses and 521,900 deaths in 2012 [1]. It is also the leading

cause of cancer-related death in women with more than

half of cases occurring in developing countries [2].

Developed countries are experiencing increasing or

stable incidence rates and decreasing mortality rates while

in developing countries both incidence and mortality rates

are increasing [3]. In the United States of America (USA),

overall 5-year BC survival rates approach 90% [4]. High

survival rates have been linked to several factors including
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improved lifestyles [5–7], emphasis on education and

awareness [8, 9], earlier detection [10, 11], and improved

BC treatment and management [11, 12].

Trinidad and Tobago (T&T) has the one of the highest

BC mortality rates [13] and the highest BC mortality to

incidence ratio in the Americas [14]. BC is the leading

cause of cancer-related death in T&T women [15]. Ethnic

and geographic disparities in incidence and mortality rates

also exist with the majority of cases (*53%) occurring in

women of African ancestry [16, 17] and among those living

in urban, densely populated areas [16]. Further, in T&T

5-year BC survival for the period 1995–2007 was

*20–30% [16] and age-standardized BC mortality rates

increased by 38.9% from 1970 to 2004 [18]. Further,

poorer BC survival in Caribbean born and raised women

compared to Caribbean born women living in the USA has

been reported [19]. Late stage at diagnosis could be con-

tributing to worse patient outcomes as one study reported

that 30% of cases were diagnosed at Stage III or IV [17].

This figure may be higher as data on stage at diagnosis in

T&T are unavailable for a substantial number (*20%) of

cases [16, 17]. T&T’s population and health care system

has been previously described [16].

Currently, T&T engages in opportunistic BC screening

[20] where some public and private centers remind and

invite women for screening as part of routine care.

Opportunistic screening programs have been shown to

increase the detection of early-stage BC in some develop-

ing countries [21–24], but is much less cost-effective than

organized screening [25]. It also comes at the cost of over

diagnosis [26, 27], false positive results [28, 29], and

possible radiation-induced cancer [30, 31]. Further, no

studies have determined whether opportunistic screening

can reduce BC mortality. Organized screening however has

been evaluated extensively. A 2011 Cochrane systematic

review and meta-analysis concluded that it is currently

unclear whether the benefits of screening outweigh the

risks of over diagnosis [32]. The unfavorable risk–benefit

ratio for organized screening has prompted the Swiss

Medical Board to recommend that organized screening be

discontinued [33] and the French National Cancer Institute

to recommend radical alterations, placing limits on access

according to a person’s BC risk profile [34]. However, the

World Health Organisation (WHO) still recommends

organized screening for well-resourced settings with strong

health care systems [35]. The Breast Health Global Ini-

tiative (BHGI) follows these recommendations and also

emphasizes the need to strengthen pathology services in

limited resource settings [36].

One prerequisite for determining if T&T can implement

and sustain an organized screening program is a situational

analysis of current services for BC early detection. In both

opportunistic and organized screening settings, there

should be standardized professional and technical quality

control and assurance (QC&A) protocols as well as pro-

gram M&E mechanisms. There must also be the requisite

health infrastructure and workforce providing

equitable and timely service access. Importantly, the entire

cancer care continuum from diagnosis to treatment and

follow-up care must be robust. Therefore, this study con-

ducted a situational analysis to determine whether the

framework for successful administration of BC early

detection services exists in T&T.

Methods

An online survey with closed and open-ended questions

was designed to assess the availability, accessibility,

QC&A, and program M&E mechanisms of BC early

detection services in the T&T public and private health

sectors. The World Health Organisation (WHO) Service

Availability and Readiness Assessment (SARA) [37] and

the Cancer Control WHO Guide for Effective Programs

[38] were used as guides. Content and face validity were

verified by two subject matter experts (oncologists) and

two non-subject matter experts. The survey was piloted at

one public hospital where it was administered to two

independent radiologists. Concordance in responses

between radiologists was used to determine survey relia-

bility. Questions that elicited different answers between

raters were restructured to improve reliability. Since public

BC early detection services are restricted to the general

hospitals, only these facilities were contacted. A list of 63

private hospitals, health care facilities, clinics, and non-

governmental organizations (NGOs) were compiled using

the T&T Yellow Pages [39]. They were initially contacted

by phone to determine whether they offered any services

for BC detection (breast ultrasounds, mammography, or

MRIs). Those with services were invited to participate in

the survey confidentially. Responders were required to be

those directly involved in BC detection such as radiologists

and ultrasonographers or involved in hospital management

such as hospital directors.

Using population distribution data from the T&T 2011

Population and Housing Census [40] and the age group for

eligible screening as C40 years, the number of mammog-

raphy machines per 10,000 women C40 years was calcu-

lated. Maps were produced using ArcGIS Version 10.4.

A 1-h focus group of consented consultant radiologists

(n = 3 of 15 in the public sector) was held. All three

radiologists work in both sectors. Using a semi-structured

discussion guide, the focus group reviewed the results of

the study, identified any unaddressed challenges to BC

early detection, made recommendations for improvement,

and discussed whether organized national screening is
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warranted in T&T at this time. The session was audio

recorded and a thematic analysis was performed by iden-

tifying consensus statements surrounding strengths, weak-

nesses, opportunities, and threats to BC early detection.

This study was exempted from ethical approval as it was a

clinical audit.

Results

Service availability

Health infrastructure

Quantitative results BC detection services are restricted

to the five major public hospitals: Port of Spain General

Hospital (PSGH), Sangre Grande Hospital (SH), Eric

Williams Medical Sciences Complex (EWMSC), San

Fernando General Hospital (SFGH), Scarborough General

Hospital (SGH), one in each of the 5 Regional Health

Authorities (RHA), and St. James Medical Complex

(SJMC), a tertiary institution for cancer management

(Table 1). The T&T RHA system has been previously

described [16]. All institutions except EWMSC responded

to the survey. In T&T there are five mammogram machines

with one in each major hospital (EWMSC included)

(Fig. 1). There are 16 ultrasound machines assigned to the

Radiology Departments (EWMSC excluded) with the

majority (6) located in SFGH and two MRI machines, each

in EWMSC and SFGH. There are 0.19 mammogram

machines per 10,000 women aged C40 years (0.16 per

10,000 for Trinidad; 0.84 per 10,000 for Tobago) in the

public sector. The South West Regional Health Authority

(SWRHA) has the least number of mammography units per

unit population (0.10 per 10,000 women C40 years)

(Fig. 1). Further, 40% of institutions indicated that there

were periods ([2 days) when machinery was not func-

tioning (Table 1). Reasons cited were lack of scheduled

preventative maintenance, requisite technicians, and over-

worked machinery.

Of the 56 private institutions, 27 (48%) indicated that

they offered services while 18 (32%) had no services and

11 could not be contacted. Of the 27 with services, 8

(30%) institutions responded to the survey (Table 1).

Among these institutions, there are 8 mammograms and

14 ultrasound machines. There were no cited periods

when machinery is not functioning. It is unknown whe-

ther these institutions have digital mammograms and

whether ultrasound machines are reserved for breast

imaging.

Focus group discussion findings In the public sector,

mammogram machines are used for both diagnosis and

screening and ultrasound machines are not exclusively

used for BC diagnostics. Mammography machines need to

be updated from computed radiography to digital

Table 1 Summary of the key survey findings with respect to early detection availability, accessibility, monitoring and evaluation, quality control

and assurance, and outreach in the T&T public and private sector

Public (five institutions) Private (eight institutions)

Cost Free Mammograms TTD$240–$400 (USD$36–$62)

Breast ultrasounds TTD$260–$400 (USD$40–$62)

Access One in each general hospital (5)

Doctor referral necessary

1–6 months for an appointment

More services than public sector

Doctor referral not necessary in some cases

Same day service possible

Health workforce 100% have difficulty recruiting trained staff

Consultant medical physicists

No specialist breast radiologists

50% have difficulty recruiting trained staff

Number of medical physicists unknown

No specialist breast radiologists

Health infrastructure 0.19 mammogram machines per 10,000 women

aged 40 years and older

One digital mammography machine

40% report that machinery not regularly functioning

Unknown total number and type of mammograms; likely

more than the public sector

Machinery regularly functioning

Program monitoring and

evaluation

40% measure detection rates

No other PM&E measures

25% measure detection rates

No other PM&E measures

Quality control and

assurance

One institution with guidelines for machinery

QC&A

Three institutions with guidelines for machinery QC&A

Target population and

outreach

Target population not defined

Limited outreach

Target population not defined

More outreach than the public sector
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mammograms. SGH has the only public sector digital

mammogram. When machinery is non-functional, patients

are referred to another RHA. Mammogram machines are

reported not to be working to capacity, averaging 10–20

mammograms per day per machine in the public sector.

Health workforce

Quantitative results In the public (100%) and private

sector (50%), recruitment of trained staff is difficult.

Ultrasonographers, specialist breast radiologists, and

radiographers are needed. In the absence of radiologists at

SJMC, oncologists fill their role. There are 5 full-time

medical physicists in the public sector all at SJMC

(Table 1).

Focus group discussion findings There are no specialist

breast radiologists in T&T and a limited number of breast

radiographers. SJMC medical physicists consult for the

general hospitals. Understaffing means that health profes-

sionals must manage several conditions. Lack of overtime

hours limits the number of mammograms done per day.

The Faculty of Medical Sciences at the University of the

West Indies (UWI) offers the Doctor of Medicine in

Radiology program and the College of Science, Technol-

ogy, Applied Arts and Training (COSTAAT) offers the

Bachelor of Science in Radiography program. However, no

specialist training in breast radiology or radiography is

offered in either institution and posts for specialist radiol-

ogists are not created by the MOH.

Service access

Quantitative results

All public institutions limit service access according to the

boundaries of their RHA except SJMC. Services are free,

however a doctor’s referral from a doctor is always needed.

There are wait times of 1–6 months for a mammogram or

ultrasound appointment, which varies by hospital. Private

institutions specified no geographic restrictions for services

and 63% indicated that a doctor’s referral was not neces-

sary. Here, mammograms cost a range of TTD$240–$400

Fig. 1 Number of mammography units per 10,000 women 40 years

and over in the Trinidad and Tobago public sector by Regional Health

Authority. Hospitals with units are indicated. NWRHA Port of Spain

General Hospital, NCRHA Eric Williams Medical Science Complex,

ERHA Sangre Grande Hospital, SWRHA San Fernando General

Hospital, TRHA Scarborough General Hospital
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(USD$36–$62) and breast ultrasounds cost TTD$260–$400

(USD$40–$62) with service within 1–2 days (Table 1).

Focus group discussion findings

The cost of an MRI in the private sector is TTD$3000–

$4000 (USD$462–$615). The focus group verified long

wait times for appointments in the public sector attributed

to large patient volume.

Target population and outreach

Quantitative results

Patient reminders for BC screening are given upon a hos-

pital visit at public (60%) and private (88%) institutions

(Table 1). They engage in awareness campaigns that usu-

ally take the form of posters, vocal outreach, and bro-

chures. Both sectors recommended increased BC public

education. There was no consensus on the target population

for BC screening in both sectors. A mobile BC screening

unit was a private sector recommendation.

Focus group discussion findings

The utility of a mobile BC screening unit in a small country

such as T&T was questioned by the focus group as it has

been implemented in the past. Access is only initially

improved as patients must visit a hospital for follow-up

diagnosis and management. Resources should be used to

first address systemic cancer management challenges.

Quality control and assurance and program

monitoring and evaluation

Quantitative results

Public institutions were either unsure if QC&A guidelines

for machinery use existed (n = 2) or indicated that none

existed (n = 2). Of the private institutions with QC&A

guidelines (n = 3), only 1 was willing to provide us with a

copy of these guidelines. Some public (40%) and private

(25%) institutions measure detection rates for program

M&E, though this could not be verified (Table 1). There

was no consensus in the public or private sector on which

professional is responsible for machine QC&A.

Focus group discussion findings

No public hospital engages in M&E of the opportunistic

BC screening program, due to a lack of resources. One

reason for the lack of QC&A for machinery is the lack of

enforcement legislation and the requisite workforce.

Therefore, legislation must be followed by the necessary

resource allocation needed to meet these standards.

Position on organized mammography screening

Focus group discussion findings

Organized BC screening in the public sector is not feasible

at this time as T&T does not have the requisite human and

physical resources. Significant challenges across the cancer

care continuum (Fig. 2) will undermine early detection

efforts. Increasing the volume of patients in this continuum

will exacerbate the problem. Any future organized

screening program should be based in the health care

centers rather than the hospitals, thereby improving access

and reserving hospital equipment for diagnostic work.

Alternatively, the private sector can be incentivized to run

such a program by subsidizing their cost thereby improving

access and possibly quality.

Other challenges to cancer management

Focus group discussion findings

There are delays as great as 6 months in receiving a

pathology report due to the paucity of pathologists (Fig. 2).

A Health Information Systems (HIS) is also needed to

provide accurate and timely data for research and M&E.

Access to chemotherapy medication is sometimes unreli-

able. The public health care system cannot manage the

current patient load for BC diagnosis and management.

Increasing the volume of patients through screening will

cause further diagnostic delays for symptomatic women.

These challenges are urgent and important, warranting

research and intervention. To this end, we have made

research and health service improvement recommendations

which have been prioritized according to levels of urgency

and importance (Fig. 3). Importance was determined by the

size of the problem and the number of people affected.

Urgency was determined by the expediency with which the

task must be completed.

Discussion

Our study examined the strengths and weaknesses of cur-

rent BC early detection services in the T&T public and

private sector as well as opportunities for improvement and

threats that undermine success. This assessment is an

important prerequisite for determining whether T&T can

implement organized BC screening. Most notably, T&T
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has 0.19 mammogram machines per 10,000 women

C40 years for both screening and diagnosis in the public

sector. This is grossly insufficient given that the optimal

number to screen 70% of eligible T&T women is 1.2

machines per 10,000 women C40 years [41].

A study of 31 countries in Europe, North America, and

Asia cited the number of mammogram machines as ranging

from 13 per 100,000,000 women in Turkey to 100 per

100,000,000 women in Austria [42] further emphasizing

that infrastructural investments are needed to manage BC

Fig. 2 Summary of key

challenges to breast cancer early

detection services along the

cancer care continuum from

presentation to treatment and

management in Trinidad and

Tobago. The current early

detection opportunistic program

and health care system in which

it operates also has critical

challenges

Fig. 3 Prioritization of the

health research and health

implementation needs based on

levels of importance and

urgency
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diagnosis in T&T. This need for infrastructural investments

is a trend across the Caribbean as access to free mam-

mography is only present in Barbados, Guyana, Jamaica,

Saint Lucia, and T&T [13]. According to the U.S.

Government Accountability Office, an average mammog-

raphy machine can perform 3 mammograms per hour, 24

mammograms in a day [43], suggesting that machinery is

underutilized in both sectors. Increasing the number of

mammograms conducted per day can reduce the delays

experienced in scheduling an appointment. Ultrasound and

MRI machines are also needed, each of which have been

shown to be effective in BC detection, with MRIs being the

most sensitive and accurate [44–46]. MRIs are also par-

ticularly suitable for determining recurrence [47] or for

diagnosing young women at high risk [48, 49]. However,

the cost of an MRI is generally prohibitive of implemen-

tation in limited resource settings. The use of ultrasounds

and mammograms in combination has been shown to be as

effective as an MRI [45]. However, such infrastructural

investments for T&T will simultaneously require signifi-

cant human resource investments.

Other weaknesses uncovered include understaffing,

overworked and outdated machinery, lack of program

M&E, machine QC&A or HIS, lengthy delays in receiving

appointments and pathology reports, and unreliable access

to cancer management drugs (Fig. 2). A strength is the

capacity of the T&T private sector to provide timely and

more accessible BC detection services, though the cost

compromises equitable access. Therefore, an opportunity

exists to investigate whether a public–private partnership

for organized BC screening can improve quality and

access. However, such a model should not be given high

priority (Fig. 3) as early detection efforts can only be

effective when overall cancer management is strengthened.

Strengthening cancer treatment should be a priority over

BC screening programs as the benefit of adjuvant therapy

in improving patient survival is clear and repeatedly doc-

umented [50–53].

Opportunities also exist to train specialists through

established programs at local tertiary institutions. The

Government of Trinidad and Tobago can also earmark

scholarships for specialist training in breast radiology and

radiography and medical physics. Specialist positions must

also be created as well as opportunities for continuing

education. The lack of specialists also calls into question

the accuracy of diagnosis which should be urgently

investigated. These human resource and research invest-

ments are the second highest priority as specialists must be

given the requisite technologically advanced infrastructure

and guidelines to be optimally effective (Fig. 3).

A significant threat to the success of BC detection ser-

vices is the lack of systems for QC&A and M&E.

Legislation that guides the medical use of radiation is

needed. In recognition of this need, The Pan American

Health Organisation has developed a manual for mam-

mography quality assurance [54] which should be used as a

guide in T&T. Further, systems and resources to monitor

and enforce compliance must also be in place. M&E should

also be grounded in HIS. The lack of an HIS is likely the

most significant threat to effective cancer management.

The anticipated resistance to the use of an HIS system

threatens the expediency with which an HIS can be

implemented. It is the most urgent, most important, and

most difficult task to achieve and so is the highest priority

(Fig. 3). The MOH should work with local experts in the

for-profit and not-for-profit sectors for design, implemen-

tation, and management of an HIS. Investment in digital

mammograms while necessary, should not be prioritized

ahead of implementing mechanisms for QC&A and M&E

for what already exists (Fig. 3).

Other notable threats include the influence of local

myths, taboos, and beliefs on a decision to and the time-

lines of seeking medical advice and subsequent adherence

[55]. The number of cancer patients who participate in

alternative therapy in T&T is unknown; however, it is a

growing concern that warrants further study (Fig. 3). Fur-

ther, there are no current data from which to estimate the

overall and age-specific BC incidence rates to determine a

target population for organized BC screening. Surveillance

data are also needed on the stage and tumor size on pre-

sentation. In countries where a significant proportion of

cases are late stage or with large tumors, other strategies

focused on education and awareness are shown to be more

effective [56, 57]. Thus, strengthening the national Dr.

Elizabeth Quamina Cancer Registry must be given high

priority (Fig. 3).

A limitation of this study is that responses from all

public and private institutions with services were not

obtained. Further, our list of private institutions may not

be exhaustive as one could not be obtained from the

MOH. There are likely more services in the private sector

than determined here. Further, we could not ascertain

details on the type (model, make, and brand) of

machinery in each institution, neither could we verify the

existence of QC&A and M&E guidelines. This can be

addressed through an in-person hospital-based interview

as an improved strategy to collect responses for a situa-

tional analysis in this setting. It would increase response

rates, collect more data points, and immediately validate

responses. Further, the small size (n = 3) and professional

homogeneity of members of the focus group were useful,

but may not have facilitated discussion from many dif-

ferent points of view.
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Conclusion

A national BC screening program for T&T is not feasible at

this time due to inadequate resources and competing needs.

All points of the care continuum need to be strong for

screening to be effective. Threats to the efficacy of early

detection such as diagnostic delays and unreliable drug

access remain unaddressed. The T&T private health sector

and non-profit institutions is a resource that can aid in

improving cancer management. Our findings can be used to

guide strategies in improving cancer diagnosis and man-

agement in T&T.
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