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Abstract

Background: Breast cancer is the leading cause of cancer deaths among women in the Caribbean and accounts
for >1 million disability adjusted life years. Little is known about the social inequalities of this disease in the Caribbean.
In support of the Rio Political Declaration on addressing health inequities, this article presents a systematic review of
evidence on the distribution, by social determinants, of breast cancer risk factors, frequency, and adverse outcomes in
Caribbean women.

Methods: MEDLINE, EMBASE, SciELO, CINAHL, CUMED, LILACS, and IBECS were searched for observational studies
reporting associations between social determinants and breast cancer risk factors, frequency, or outcomes. Based on
the PROGRESS-plus checklist, we considered 8 social determinant groups for 14 breast cancer endpoints, which totalled
to 189 possible ways (relationship groups’) to explore the role of social determinants on breast cancer. Studies
with >50 participants conducted in Caribbean territories between 2004 and 2014 were eligible for inclusion.

The review was conducted according to STROBE and PRISMA guidelines and results were planned as a narrative
synthesis, with meta-analysis if possible.

Results: Thirty-four articles were included from 5,190 screened citations. From these included studies, 75 inequality
relationships were reported examining 30 distinct relationship groups, leaving 84% of relationship groups unexplored.
Most inequality relationships were reported for risk factors, particularly alcohol and overweight/obesity which generally
showed a positive relationship with indicators of lower socioeconomic position. Evidence for breast cancer frequency
and outcomes was scarce. Unmarried women tended to have a higher likelihood of being diagnosed with breast cancer
when compared to married women. While no association was observed between breast cancer frequency and ethnicity,
mortality from breast cancer was shown to be slightly higher among Asian-Indian compared to African-descent
populations in Trinidad (OR 1.2, 95% Cl 1.1-1.4) and Guyana (OR 1.3, 95% Cl 1.0-1.6).

Conclusion: Study quantity, quality, and variability in outcomes and reporting limited the synthesis of evidence on
the role of social determinants on breast cancer in the Caribbean. This report represents important current evidence
on the region, and can guide future research priorities for better describing and understanding of Caribbean breast
cancer inequalities.
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Background

Among females in the Caribbean, breast cancer was the
leading cause of cancer deaths, and accounted for 1.4
million disability adjusted life years (DALYs) in 2013
[1-3]. Age-standardized breast cancer mortality rates in
the Caribbean have shown a 37% increase to 20.6 per
100,000 since 1990; this is in contrast to the decrease
seen among many industrialised countries [1, 2].

Despite this high regional burden, little is known about
the social distribution of breast cancer incidence and
outcomes within the Caribbean. Internationally, social
inequalities in breast cancer burden and outcomes are
evident, such as by race and education [4—8]. Examining
whether there are differences among populations groups,
and determining their basis, can guide policy towards
improving outcomes.

In 2007, the Port of Spain Declaration was affirmed
by Caribbean Community (CARICOM) Heads of
Government, aimed at the prevention and control of
non-communicable diseases (NCDs), and there is an
ongoing progress evaluation of political responses to this
commitment [9, 10]. The World Health Organization
(WHO) Commission on the Social Determinants of
Health (CSDH) has highlighted the role of health research
in understanding health inequalities and inequities, and
through the 2011 Rio Political Declaration, countries have
committed to monitoring, understanding and addressing
health inequities [11, 12]. These agreements have set the
scene for efforts to understand the social drivers of
chronic disease, including cancers.

To date, there has been no published systematic re-
view of research evidence on the social determinants of
breast cancer among Caribbean populations. This sys-
tematic review is guided by the analytical framework to
examine social determinants of disease by the WHO
CSDH [13]. This review uses a simplified version of the
framework to answer the primary research question:
what is the distribution, by known social determinants
of health, of the risk factors, frequency, and adverse out-
comes of breast cancer among female populations living
in the Caribbean?

Methods

Full details of the review methodology are available in
the study protocol (see Additional File 1). The protocol
was guided by a previous systematic review of social de-
terminants of diabetes [14] and an initial scoping review
of the social determinants of breast cancer.

Eligibility criteria

Observational studies were sought that reported rela-
tionships between a social determinant and known risk
factors for breast cancer (alcohol intake, overweight/obesity,
infrequent breastfeeding, physical inactivity, dietary sugar,
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ionizing radiation, late age at first pregnancy, and low par-
ity), disease frequency (incidence or prevalence), or disease
outcomes (cancer stage at diagnosis, cancer grade at diagno-
sis, recurrence, survival, mortality). Articles written in the
dominant Caribbean languages (English, Spanish, French,
and Dutch) were sought from 32 Caribbean territories. In-
cluded studies drew upon samples from either the general
population or from healthcare facility catchments. No age
restrictions were used in determining study eligibility. Sam-
ple sizes <50 were excluded as unlikely to be representative
of underlying populations. Risk factors were identified using
three compendiums of evidence-based information: The
Global Burden of Disease Consortium, UpToDate, and
Cancer Epidemiology and Control [15-17]. Articles pre-
senting risk factor data from a sample of combined genders
or males only were excluded so as to more accurately repre-
sent the risk factor profile in females. The selection of social
determinants was guided by the extension of the PRISMA
statement for the transparent reporting of systematic re-
views and meta-analyses with a focus on health equity,
which recommends the “PROGRESS-Plus” checklist:
place of residence, race or ethnicity (alternatively cul-
ture or language), occupation, gender, religion, educa-
tion, socio-economic position (SEP), and social capital
[18]. Age was not examined as a social determinant
for overweight/obesity and breast cancer frequency
and outcomes due to its biological associations with
these variables. Reports published between January
2004 and December 2014 were considered for inclu-
sion. This 10-year period was selected as relevant to
the current situation and able to inform policy re-
sponse as it is taking place within the context of a
major review of regional and national policy responses
in the Caribbean to NCDs [10].

Search strategy, study selection, data extraction

The databases searched were: MEDLINE (via Pubmed);
EMBASE (via Ovid); SciELO; CINAHL (via EBSCO);
CUMED, LILACS, and IBECS (via WHO Virtual Health Li-
brary) [19-23]. The final search was conducted in February
2015. The search strategies are detailed in a supplementary
file (See Additional File 2). Search results were maintained
in Endnote reference management software [24].

Study selection and data abstraction were undertaken in
duplicate by two independent reviewers (CB, SH); any in-
consistencies were resolved by a third reviewer (NS-G).
Study selection was conducted in two stages. First, titles
and abstracts were screened to identify potentially relevant
articles; second, full-text screening of potentially relevant
articles identified articles for inclusion in the review. If in-
adequate information was available for decision-making in
the first stage, the article automatically progressed to full-
text review. In addition to those not meeting the inclusion
criteria, 10 articles were either inaccessible or awaiting
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publication [25-34]. With guidance by the STROBE state-
ment on strengthening the reporting of observational
studies in epidemiology and the PRISMA-Equity statement
[35, 36], an electronic data abstraction form was created in
the REDCap database (see Additional file 1) [37].

Risk of bias assessment

Risk of bias was assessed using a tool adapted from
STROBE and Cochrane ACROBAT-NRS;i guidelines (see
Additional file 1) [35, 38]. Bias was assessed at the rela-
tionship level across 5 domains: confounding (was con-
trol for known and potential confounders adequate?);
participant selection (is the sample representative of the
target population?); missing data (is the data reasonably
complete?); outcome measurement (is a social determin-
ant/risk factor/disease endpoint appropriately measured?);
selective reporting (is a relationship selectively reported?).
Articles were classified as having serious, moderate, low,
or unclear risk of bias. Two reviewers (CB, NS-G) made
an independent judgement on the overall risk of bias of
each included article, considering each domain as equally
important and also the direction and magnitude of the
bias from each domain. Discrepancies were discussed by
the two reviewers to achieve consensus.

Synthesis of results

The review was planned as a narrative synthesis with sup-
plementary meta-analysis if possible. Key study details were
presented, followed by a description of associations be-
tween a social determinant and either a risk factor, a meas-
ure of disease frequency, or a measure of disease outcomes.
The number and type of inequality relationships were sum-
marised in an ‘evidence gap map’ — a visual tool to highlight
the current evidence on the known social determinants of
breast cancer in the Caribbean and a guide for focusing fu-
ture research [39]. Meta-analysis of quantitative evidence
was planned for inequality relationships reported by >2
studies with low to moderate heterogeneity and classified
as having a low or moderate risk of bias [38]. Meta-analysis
was not performed because of lack of sufficient evidence
(number and quality) for each domain of social indicators.

Results
Summary of included studies
Thirty-four articles from 32 original studies were in-
cluded from 5,190 screened citations (Fig. 1). Of these
34 articles, 23 reported on breast cancer risk factors, 9
reported on breast cancer frequency, and 3 reported on
breast cancer outcomes (1 article examined both breast
cancer frequency and outcomes); 10 social determinants
were examined (Table 1).

Included articles reported on studies conducted in
English-speaking (Antigua, Bahamas, Barbados, British
Virgin Islands, Dominica, Grenada, Guyana, Jamaica, St.
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Lucia, Trinidad and Tobago, United States Virgin
Islands); French-speaking (Guadeloupe); Dutch-speaking
(Bonaire, St. Eustatius, Saba, Suriname); and Spanish-
speaking (Cuba, Puerto Rico) territories. Most studies
originated in Cuba (n =7) and Jamaica (n = 7). Across the
8 categories of social determinants, there were a total of
15 different social determinants and 14 review endpoints,
leaving 189 possible inequality relationship groups that
could have been reported (Fig. 2). Only 30 (16%) of these
relationship groups were reported by the 34 articles, leav-
ing 159 relationship groups (84%) without an evidence
base. There were 75 inequality relationships reported: 59
on breast cancer risk factors, 13 on breast cancer fre-
quency, and 3 on breast cancer outcomes.

Risk of bias of included studies

Of the 34 articles, 16 were classified as moderate-risk,
14 were classified as serious-risk, 1 was classified as
unclear-risk, 2 were classified as moderate/serious-risk,
and 1 was classified as serious/unclear-risk (Table 2). At
the relationship-level, of the 75 relationships, 35 were
classified as moderate-risk, 34 were classified as serious-
risk, and 6 were classified as unclear-risk. Figure 3 de-
tails the proportion of relationship classifications within
each of the 5 risk of bias domains. Overall, lack of ad-
justment for confounding was the main contributor to
an increased risk of bias, followed by non-disclosure or
inadequate handling of missing data.

Results of inequality relationships

Risk factors

Alcohol

There were 14 inequality relationships for alcohol, reported
across 8 social determinants in 6 articles: age (n=5),
education (n = 2), ethnicity (n = 1), income (n = 1), marital
status (1 = 2), occupation (n = 1), religion (n = 1), residence
(n=1) [40-45].

All adolescent studies found that older adolescents con-
sumed more alcohol than younger adolescents [43, 44], with
less conclusive findings among adults [40, 42, 45]. Persons
with higher education tended to drink more than those with
less education in Barbados and Cuba [42, 45]. For example,
1.1% of elderly in Barbados with 1-6 years education versus
11.8% of persons with >12 years education consumed alco-
hol >4 days/week [42]; likewise, 4.8% (95% CI 3.8-5.7) of
Cuban adults with primary level education versus 13.2%
(95% CI 10.8-15.7) with university level education con-
sumed alcohol in the past 30 days [45]. However, Cuban eld-
erly report low frequency of consumption across all
education levels (0%—1.5% consume alcohol >4 days/week)
[42, 45]. This is in line with the one article examining resi-
dence, which reported higher frequency in overall con-
sumption in Barbados (2.7%) as compared to Cuba (1.1%)
[42]. With respect to ethnicity, more black and mestizo
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Articles identified through database
searching
(n=6136)

Articles after duplicates removed
(n=5190)

Articles eligible after title and

abstract screening
(n=358)

i

Articles eligible after full-text
screening

A4

Articles excluded (n=4822)
Articles inaccessible (n=7)
Articles awaiting assessment (n=3)

(n=34)

A4

Articles included in narrative
synthesis

Articles excluded (n=324):
Duplicated study report (n=1)
Insufficient sample size (n=2)

Inappropriate subpopulation (n=11)
Ineligible study design (n=12)

Not Caribbean data (n=15)

Male data pooled with females (n=26)
Relationship not/inadequately assessed (n=257)

(n=34)

A4

Articles included in
quantitative synthesis (meta-
analysis)

(n=0)

Fig. 1 Flowchart of search strategy and article selection

A4

Original studies (n=32):
Risk factor studies (n=23)
Frequency studies (n=9) *
Outcome studies (n=3) *

*1 study overlapped, providing
both frequency and outcome data

Cubans reported alcohol consumption (14.9%, 95% CI
12.3-17.6 and 14.7%, 95% CI 12.9, 16.5 respectively) within
the past 30 days than white Cubans (8.2%, 95% CI 7.3-9.0)
[45]. A large regional study found that adolescents with
increased religious service attendance consumed alcohol
less frequently than those who had less attendance (OR
0.50, p<0.001) [41]. Studies examining marital status
showed mixed findings; those examining income and occu-
pation showed no association [42, 45].

Overweight/Obesity
There were 28 inequality relationships for overweight/
obesity, reported across 8 social determinants in 14 arti-
cles: education (n=8), ethnicity (n=>5), income (n=5),
marital status (# = 3), occupation (1 = 2), residence (1 =2),
social household structure (7 = 2), and SEP (1 = 1) [46-59].
Studies examining education and occupation tended
towards a negative relationship [47, 50-53, 55]. All but
one study (examining elderly) reported overweight/obesity
to be associated with lower levels of individual education
[47, 50-53], as well as maternal and paternal education
[50]. Adults with lower-level occupations and children with

parents working in lower-level occupations tended to be
more overweight/obese than those with higher-level occupa-
tions [50, 51]. Yet reports on income showed mixed results
[47, 48, 51, 53, 54], and the single study examining SEP
showed higher levels of overweight/obesity among Jamaican
girls of a higher family SEP (OR 1.87, 95% CI 1.0-3.4) [49].
Studies reporting on ethnicity, marital status, social house-
hold structure and residence showed mixed results.

Limited breastfeeding

There were 13 inequality relationships for breastfeeding,
reported across 5 social determinants in 3 articles: age
(n = 3), education (# =3), income (n =2), marital status
(n =3), and occupation (n = 2) [60—62].

The likelihood of breastfeeding initiation was higher
among older mothers in Puerto Rico (OR 1.39, 95% CI
1.00-1.95 for 35-49 year olds), with no age differences
found in Jamaica [60, 61]. Also, Puerto Rican mothers who
practiced breastfeeding initiation and exclusive breastfeed-
ing tended to be more educated than those who did not
[61, 62]. Mixed results were found for marital status, in-
come, and occupation; to note is that Jamaican mothers
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social Risk Factor Freq Outcome
Determinant Alc | o | Bf | PI |Sg | IR | AP | Pa | In/Pr | Sta | Gra | Rec | Sur | Mort
P Residence 1 2 5 2
NIL MIX NIL NIL
R Ethnicity 1 5 3 2
ace -
/R BLK MIX A-l NIL LIND
Language
Culture
(o] Occupation 1 2 2 1
NIL NEG | MIX NIL
(6]  Gender] N I I N [ [ ] | |
R Religion 1
NEG
E Education 2 8 3 2
POS NEG | NEG MIX
S SEP 1
POS
Income 1 5 2
NIL MIX | MIX
S Social capital
Household 2
structure MIX
Marital 2 3 3 3
status MIX MIX | MIX MIX
Social support
Health
care system
+ Age (youth | 2POS/ 3 -/
/ adults) 3 MIX MIX | 1POS

= recurrence; Sur = survival; Mor = mortality

Cells:

- No relationships reported
- One or more relationships reported
- Overall direction of effect of relationships:

I:l - Relationship not applicable

Column titles: Alc = alcohol; O = overweight/obesity; Bf = limited breastfeeding; Pl = physical inactivity; Sg = dietary sugar; IR =
ionizing radiation; AP = late age at first pregnancy; Pa = low parity; In / Pr = incidence / prevalence; Sta = stage; Gra = grade; Rec

NIL = No directionality; POS = Direct relationship; NEG = Inverse relationship; MIX = Direct, inverse, and/or no
relationships; BLK = Higher outcome variable among black ethnicity; A-l = Higher outcome variable among Asian-
Indian ethnicity; IND = Higher outcome variable among Indian ethnicity

Fig. 2 Summary of 75 inequality relationships from 34 articles between a social determinant and review endpoint [40-70, 72, 73]. Legend: Age
and limited breastfeeding cells do not separate youth and adult samples as the studies have combined these age groups in their samples

who were employed were less likely to exclusively breastfeed
(of those employed, 21.1% exclusively breastfeed versus
31.0% nonexclusively breastfeed), while Puerto Rican
mothers who were employed were more likely to initiate
breastfeeding (crude OR 1.63, 95% CI 1.31-2.03; adjusted
OR 1.15, 95% CI 0.89-1.48) [60, 61].

Physical inactivity
There were 4 inequality relationships for physical in-
activity, reported across 2 social determinants in 4 arti-
cles: age (n = 1), ethnicity (n = 3) [40, 46, 56, 57].

In Grenada, the amount of persons participating in physi-
cal activity through walking/biking drastically decreased by



Page 18 of 26

Brown et al. International Journal for Equity in Health (2017) 16:60

SNouas MO MO Jeapun SNouas IS Sn1els [ellepy S92 1UdPIU|
SNoUaS MO MO Jeapun SNouas 21eI9PON Apuyg S35 JU3PIdU| [59] 10z ‘ydssor
HOIIE'S MO MO MO SNoUaS 21eI2POW snels [eyely  AIsaqoayblamisnQ
SNoUaS MO MO MO Snouas S1eISPON uoneonpl  AusaqoAybIamIanQ [25] S00T "2youlyd|
91eI2PON MO MO Jea|pun MO HlIE'S 0U3PISAY 0UIPIdY| [¥9] €107 ‘zopueulaH
91RIDPOIN 91eI9PON MO MOT MO 91eI9PON uolednod) A1S990/1YyBIRMISAQD
91RIOPON 91RI2PON MO MO MO 91RI9PON awodu]  ANSagoAybramIan0
91RIDPOW 91eI2PON MO MO MO 91eI2PON uoneonpy  ANsaqoayblamisnQ [1S] 007 NuInauD
91RIDPOIN MO MO MO 91RIDPON 91RIDPON uonednodO A1S990/AyBIRMISAQ
91RI9PON MO MO MO 91eIOPON 91RISPON uoneonpl  AUsaqoAybIamIanQ [0S] 0107 ‘uosnbiad
2InPNAS
91RI9POWN MO MO MO Jeappun 91RIDPON pjoyasnoy [enos  Alsagoaybramiang
SNoUaS MO SNouas MO 1eappun Mo d3s  AusagqoaybremianQ [6¥] 110z 'slogn@
SNouaS MO 91eIOPON HaleIE'S SNoUaS MO uolednadQ Buipasjsealg
HAOIIE'S MO 21RIOPON snopas SNouas MO Sn1els [ellepy Buipasjiseaig
SNoUaS MO 91eIOPON snouas SNouas MO awoduy| Buipaspsealg
SNoUaS MO 91LIOPON Snouas SNouas MO uonesnpy Buipaajsealg
HOIIE'S MO 21eIOPON snouas Snouas MO oby Buipasjseaig [09] +007 ‘uewieyd
SNoUaS MO Snouas Jeapun MO HlIE'S auPWodUl  Ausaqo/yblamiang [8¥] 107 ‘uekig
2InPNIAS
91RI9POWN MO MO MO 91eIOPOWN HlIE'S ployasnoy [enos  A11saqo/Aybiamisng
91RIDPOWN MO MO MO 91eIOPOWN HalIE'S upIsdy  AUSaqoAYBIMIBAQ
21RIDPOW MO MO MO 21eIPOW SNoLaS awodu]  AlSaqoaybiamiang
91RI9POWN MO MO MO 91eI9POWN HlIE'S equoneonpy  Ausaqoiybremiang
91RIDPOWN MO MO MO 91eIOPOWN HalIE'S Lewoneonpy  Ausaqo/ayblemiang
21RIDPOW MO MO MO 21RIPOW HACIIE'S putioneanp3  AsegoaybiemIsnQ [/¥] 110T ‘Syemyielg
Jespun MO 91eIOPON Jeappun Jeappun MO uolbijay |oyody [1¥] +00Z ‘wn|g
SNoLaS HaleIE'S 91LIOPON HalIE'S 91LIOPOW HlIE'S oby Auaideu; [ea1sAyd
HOIIE'S HaleIE'S 91eIOPON SNoLaS 21RIPOW SNoLaS by |oyooy [ov] 210z Poig
91RI9PO MO MO Jeapun MO IS 0U3PISAY 0UaPIdUY| [£9] 6007 ‘zoseA)Y
91eI2PO MO MO MO MO HlIE'S Apiuyi3 Auaideur [ed1sAyd
SNOLSS MO 91RIDPON MO MO SACIELS Audiuyg A1S9q0/1yBIRMISAQD [9%7] 6007 ‘BuewaAbY
TIVHIAO Buipodas aARd319S SOUIODINO JO JUSWINSEI elep BuissIy uon3|es uedpiued Buipunojuod 1URUIWLISISP [BIDOS iodpug

ulewop seig

(62 = u) diysuonejay

(e =U) 3Py

[/ '7/ '0/-0%) S3PIUE PapNPU 1€ Wioyy sdiysuoiielal G/ buowe seiq 0 sty Z dlqeL



Page 19 of 26

Brown et al. International Journal for Equity in Health (2017) 16:60

91eI9POY
SNoLI3S
SNOLS
SNOLIS
SNOLAS
91eI9POY
91eI9POY
SNoLI3S
SNOLAS
SNoLS
SNOLIS
91eI9POY
91eI9POR
d1eI9POY
S1eI9POY
SNOLIS
SNOLIS
SNOLIS
SNOLIS
SNOLIS
SNOLAS
SNOLIS
91eI9POY
91eI9POY
91eIDPOY
SNOLIS
SNoLIS
SNOLIS
SNoLI3S
d1eI9POY
91eI9POY
d1eI9POY

91RI9POWN

21eI3PO
snouss
MO
SNowas
SNowas
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
Snouas
SNouas
Snouas
MO
MO
MO
snouss
MO
MO
MO
MO
MO
MO

MO

MO
d1eIapOoN
91eIPO
Jeapun
J1eapun
Mo

MO
1eIapON
91RI9POI
91eJ3PON
31eJ3pON
91RI9POY
91e43PON
91eJ3pON
91RI9POY
91e43pON
MO

MO

MO

MO

MO

MO

MO

MO

MO
91eIaPON
SNoLIAS
SNoLIaS
SNoLIaS
MO
91eI3PON
31eJapON

91RI9POW

MO
MO
MO

21eI3PON

21eISPON
Jeapun
Jespun
Jespun
Jespun
Jespun
Jespun
MO
MO
MO
MO
Jespun
MO
MO
MO
SNOWSS
snousg
HylelIElS
MO
MO
Jespun
MO
Jespun
Jespun
Jespun
Jespun
Jespun
Jespun

Jeapun

MO
QIIEIS
snowas

MO
MO
MO
MO
snoLaS
SNOLSS
snoLas
SNoLSS
Jesppun
1eapun
1espun
1esppun
1eapun
QIIES
SNOLSS
snoLas
MO
MO
MO
MO
MO
91eJapON
SNOLSS

S1eISPON

91eISPON

31eJapON
MO
MO
MO

MO

21eJ3PO
SNoLaS
SNoLaS
SNoL3S
SNOLAS
SNoLaS
SNOLS
21eISPON
91e19pOR
21eI3PO
21eI3PON
91eI9POY
21eI3PO
21eI3PO
d1eI9pOR
SNoLaS
21eI3PON
S1eI9POR
21eJ3PO
SNOLAS
SNoLaS
SNoL3S
21eISPO
91eI9POR
21eJ3PO
21eI3PO
SNOLAS
SNoL3S
SNoL3S
91eI9POY
21eI3PO
21eISPON

91RI9PON

Ay
APy
Ay
Apluyi3
Apiuyig
2DUapISaY
90U9pPIS9Y
SN1eIS [eLIeA
awodU|
uoneonp3
by
uonedndQ
SN1LIS [elLIeA
uoneonp3
oby

by
uonednadQ
sniels |eluenw
uoneonpg
90UPISAY
SN1LIS (PR
uopeonp3
SNiels |elleny
uoneonpj
SwodU|

oby

snieis _Etm_\c
awodU|
uoneonp3
©0UoPISaY
SN1LIS [P1LIeA
uoneonp3

by

A11S9q0/AyBIIMIAQ
AuAioeul [ea1sAyd
A11s900/1yBIeMISAQ
Ainnoeur [ea1sAyd
A1S9q0/AYyBIRMISAQ
S35ED JUSPU|
AJ[eLOW
Buipssjisealg
Buipaspisealg
Buipaspisealg
Buipssjisealg
Buipaspisealg
Buipaspisealg
Buipssjisealg
Buipaspisealg
[04odlY

S35 JU2PIdU|
S35 JUSpIdU|
S35 JU3PIdU|
A1S900/AYBIRMISAQ
K190 0/1yBIeMISAQ
A11S9q0/AYBIIMIAQ
S35 JU2PIU|
$3SED JUSPIDU|
A11S2q0/AyBIIMIaAQ
104ooY
A1S9q0/AyBIRMISAQ
A1Is900/1yBIRMISAD
A11S2q0/AyBIamIanQ
104ooY

[04odlY

[04oolY

104ooY

[85] 6007 "yedeuuis

[£S] 6007 ‘yedeuuis

[95] 6007 ‘yedeuus

(89] 010T “AS11ys
[¢/] 110T "eueiues

[29] £00T '0bNnT-eIoAlY

[19] 8007 ‘sOy-z212d
[¥¥] S00T "2UsYyO

[£9] 600C ‘2iNSSWaN

[55] Z10T ‘weN

[99] €10 ‘sajeloN

[7S] #00C ‘Zopusiy
[€¥] ¥00C Jowinen

[€6] €10T spiogeT

[¢¥] £00T "Wy

(panunuod) [€/ 'z, '0/~0] S9pIUe PIPNPUL HE Wol) sdiysuonejal G/ buowe seiq Jo sy T ajqel



Page 20 of 26

Brown et al. International Journal for Equity in Health (2017) 16:60

Jeusaied — |, ‘leussiew — ., ‘@dueinsul yyeay jo adAy - su ‘leNpIAIpUL = o
Jesppun MO 91LIDPOIN Jesppun MO snouag uolednod) |0Yyod|Y
Jespun MO 91RI9PO Jespun MO snouss SN1e1s |elLeIAl |oyoo|y
Jesppun MO Q1RISPON Jespun MO snousg QulodU| |oyod|y
Jesppun MO 91LI9POIN Jespun MO snouag Apiuyg |0Yyod|Y
Jespun MO 91RI9PO Jespun MO snouss uoneonp3 |oyoo|y
91RISPON MO 21RI9PO Jespun MO 91RISPON by |oyooly [S¥] 1107 "euoiep
91eI2POWN MO MO Jesppun MO snousg Ay 2DUlPIDU| [2/] 1102 ‘apleemnas ueA
snouss MO MO Jesppun Jespun snousg Apiuyg A11S2q0/AyBIaMIaAQ [6S] S00¢C ‘|InL
91RISPON MO MO Jespun MO 91RISPON 2dUspIsay AujeLon
91LI3PON MO MO Jesppun MO 91LI2POWN 2DU3PIsaY DUIPIDU| 010Z 'UQnuID-SaLo |
EasIETelel/] MO MO Jesppun MO snousg 2DU3PISaY 20U3PIDU| [69] £00¢ 'seuio]
91eI9PON MO MO Jesppun MO 91eI9PON Apuy3 Aujeniop [€/] z10T "jore ]

(panunuod) [£/ 2/ '0/-0%] S9PILE papnpul € woly sdiysuolie|al G/ Buowe seiq JO %Sy Z a|qeLl



Brown et al. International Journal for Equity in Health (2017) 16:60

Page 21 of 26

Missing data

Participant selection

Confounding -

W Low

0% 10% 20% 30%

Moderate M Serious
Fig. 3 The proportion of risk of bias classifications of the 75 relationships among each of the 5 risk of bias domains [40-70, 72, 73]
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72.5% (p = <0.001) after 54 years of age; at the same time,
the amount of persons participating in >10 min of leisure
time per day was also found to gradually increase with age
(78.1% for persons <35 years old to 83.5% for persons
>64 years old, p=0.53) [40]. The two studies examining
ethnicity found that Guadeloupian Asian-Indian adults re-
ported lower levels physical activity than their non-Asian-
Indian counterparts when considering time and level of
vigour of activity (physical activity level score mean 1.62
(SD 0.22) versus mean 1.74 (SD 0.34), p = <0.05) [56, 57].

Frequency & outcomes
Fewer studies examined the social determinants of the fre-
quency and outcomes of breast cancer, than those for risk
factors. There were 13 inequality relationships for breast
cancer frequency, reported across 5 social determinants in
9 articles: education (1 = 2), ethnicity (n = 2), marital status
(n=3), occupation (n=1), and residence (n=5) [63-71].
Most articles reported the number of new breast cancer
cases, with 4 out of the 9 articles converting these counts
to a breast cancer incidence rate. Relationships examining
occupation, residence, and ethnicity showed no association.
A Puerto Rico study found a higher likelihood of breast
cancer among women with only primary and secondary
education as compared to women with higher education
(OR 3.38, 95% CI 1.5-5.7 for primary; OR 1.33, 95% CI
0.9-1.9 for secondary) [66]. Lastly, unmarried women in
Puerto Rico tended to have a higher likelihood of being di-
agnosed with breast cancer as compared to married women
(divorced OR 2.57, 95% CI 1.4—4.4; single OR 1.36, 95% CI
0.7-2.6; widow OR 2.08, 95% CI 1.1-4.0) [66], but no dif-
ferences were seen in Trinidad or Barbados.

There were 3 inequality relationships for breast cancer
mortality, reported across 2 social determinants in 3 ar-
ticles: ethnicity (n = 1) and residence (n =2) [72, 73]. No

evidence found reporting on the other 4 breast cancer
outcomes. While no associations were observed between
breast cancer frequency and ethnicity, mortality from
breast cancer was shown to be higher among Indian-
decent compared to African-descent populations in
Trinidad (OR 1.2, 95% CI 1.1-1.4) and Guyana (OR 1.3,
95% CI 1.0-1.6) [73].

Discussion
Summary of evidence
This systematic review examined the extent of evidence on
the influence of social determinants of health on breast
cancer risk factors, frequency, and adverse outcomes in the
Caribbean. Thirty-four articles from 32 separate studies
were included. With 189 possible ways of exploring the role
of social determinants on breast cancer, 75 inequality rela-
tionships were reported within 30 distinct relationship
groups, leaving 159 (84%) relationship groups without an
evidence base. The results of this review highlight a critical
evidence gap on the effects of social determinants on breast
cancer among Caribbean women, with limitations in the
quantity and quality of published evidence. Nearly half of
the articles were classified as having serious risk of bias,
mostly because of failure to adjust for important potential
confounders. Furthermore, included articles reported a
range of inconclusive findings for each relationship group,
at least partly due to study heterogeneity and small num-
bers of studies available for each relationship group.
Measures of breast cancer frequency and adverse out-
comes showed weak relationships with social determi-
nants. Though, the racial disparity in breast cancer
mortality between women of Indian origin and women
of African origin in two different settings is worthy fur-
ther investigation. The connection between breast can-
cer and social inequity is a not a new phenomenon.
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While low social status is known to place women at a
higher risk of developing and dying from breast cancer
[74, 75], a higher social status tends to predispose
women to certain reproductive risk factors including
later age at first pregnancy, lower parity and less breast-
feeding [76, 77]. However, a higher SEP also affords
women a higher screening rate, an earlier stage of diag-
nosis, and improved treatment effect and adherence, in-
dicating a complex interchange of risk and protection
[74, 75, 78]. Our depicted lack of regional evidence
seems a logical result of the absence of a structured net-
work of cancer surveillance in the Caribbean [79, 80].
Cancer registries exist in only twelve Caribbean terri-
tories, of which only four are considered high-quality
[80, 81]. Challenges are wide-reaching, with limitations
in resources, political will, policy and regulation, health-
care service, data quality and security, and local, regional,
and international communication and collaboration
[80, 81]. The PAHO Plan of Action for Cancer Preven-
tion and Control 2008-2015 [82] has detailed areas
for improvement in monitoring and surveillance and
consequently, the regional Caribbean Cancer Registry
Hub was conceptualized and is progressing towards
implementation [81]. While this Hub is expected to
greatly improve regional cancer surveillance efforts,
measures of inequalities should be highlighted in its
plans, with hopes to increase attention to social deter-
minants of cancers and advance health promotion in
this area.

Most results lie within the relationships between so-
cial determinants and breast cancer risk factors. Over-
all, Caribbean women with indicators of a lower SEP
could be at a higher risk of breast cancer as they re-
ported a higher alcohol intake (except for education),
higher levels of overweight/obesity, and limited breast-
feeding. The trends reported between age and educa-
tion with breastfeeding is in line with evidence in
other settings, with low maternal education being the
strongest predictor of poor breastfeeding practices
[83—86]. The inverse relationship between overweight/
obesity and education and occupation is similar to
what is found in other middle and higher income re-
gions; while being overweight or obese was previously
thought to be a condition of the elite, more recent
transitions have occurred whereby obesity is shifting
towards the persons with a lower socioeconomic
standing, particularly as the country’s gross national
product increases [87-89]. Typically though, alcohol
consumption is found to be higher among persons of a
higher SEP [90, 91]. Yet the relationship between alco-
hol and SEP is complex. Varying environmental factors
such as alcohol availability and affordability, economic
development, culture, and national alcohol policy flout
the gradient typically observed whereby risk factor
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harm increases with decreasing SEP [90, 91]. The
Caribbean is particularly vulnerable to this risk factor
as its cultural norms embrace alcohol consumption as
a commonplace social activity, which is further com-
pounded by a lack of national alcohol policies [92—94].
While no relationships were reported on social capital,
the inverse relationship between alcohol and religion is
noteworthy. Religiosity is consistently shown to be
protective from substance use by creating a positive
personal identity, fostering community acceptance, and
providing a coping outlet for stress [95-97]. The
Caribbean touts a predominant religious identity which
could confer some form of protection from alcohol’s
influence on breast cancer and the wider range of
NCDs afflicting the region.

Continued and standardized approaches to under-
standing risk factor profiles is a key element in efforts
to reduce cancer risk factors, as evidenced in the
WHO’s recommended STEPwise approach to Surveil-
lance (STEPS) [98]. With relevant information on so-
cial determinants included in this instrument, it is up
to Caribbean territories to fulfil their commitment to
the Port-of-Spain Declaration in continuing to imple-
ment this in their ongoing efforts to reduce NCDs
such as breast cancer [99].

Limitations

The review was limited by a small number of articles
within each relationship group, the validity of which
was further limited by their significant risk of bias.
Further, few studies investigating the effects of social
determinants on health have also explored the inter-
relationships among the social determinants them-
selves. The Caribbean has been considered as one
region in this review, masking the possible and im-
portant country-level variations in the relative import-
ance of social determinants. Country-level information
on screening and access to treatment such as mam-
mogram screening rates and wait times for diagnosis
or treatment are important potential confounders that
were not assessed. Publication bias is an important
concern as no explicit searching was conducted for
grey literature due to limited resources.

Conclusions

This review highlights a crucial gap in the quantity and
quality of the evidence examining the social determi-
nants of breast cancer risk factors, frequency, and out-
comes. Risk factors were the main endpoints for which
relationships with social determinants were reported,
with implications for age, ethnicity, education, SEP, and
religion. Information on frequency and outcomes were
limited, but held implications on marital status and
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ethnicity respectively. Although the need for more re-
search in this area is acknowledged, this effort should
also include an attempt at standardizing reporting
guidelines for observational studies of health inequality.
Finally, the development of a validated risk of bias as-
sessment tool is imperative for systematic reviewing of
observational studies.
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