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ABSTRACT

South Asian (SA) immigrants settled in the United Kingdom (UK) and North America [United
States (US) and Canada] have low screening rates for breast, cervical and colorectal cancers.
Incidence rates of these cancers increase among SA immigrants after migration, becoming similar
to rates in non-Asian native populations. However, there are disparities in cancer screening, with
low cancer screening uptake in this population. We conducted a scoping study using Arksey &
O’Malley’s framework to examine cancer screening literature on SA immigrants residing in the
UK, US and Canada. Eight electronic databases, key journals and reference lists were searched
for English language studies and reports. Of 1465 identified references, 70 studies from 1994 to
November 2014 were included: 63% on breast or cervical cancer screening or both; 10%
examined colorectal cancer screening only; 16% explored health promotion/service provision;
8% studied breast, cervical and colorectal cancer screening; and 3% examined breast and
colorectal cancer screening. A thematic analysis uncovered four dominant themes: (i) beliefs and
attitudes towards cancer and screening included centrality of family, holistic healthcare, fatalism,
screening as unnecessary and emotion-laden perceptions; (i1) lack of knowledge of cancer and
screening related to not having heard about cancer and its causes, or lack of awareness of
screening, its rationale and/or how to access services; (iii) barriers to access including individual
and structural barriers; and (iv) gender differences in screening uptake and their associated
factors. Findings offer insights that can be used to develop culturally sensitive interventions to
minimise barriers and increase cancer screening uptake in these communities, while recognising
the diversity within the SA culture. Further research is required to address the gap in colorectal
cancer screening literature to more fully understand SA immigrants’ perspectives, as well as
research to better understand gender-specific factors that influence screening uptake.

Key words: access to healthcare, cancer prevention and control, ethnic minorities, ethnicity and
health, screening, South Asian



Bullets Section

What is known about this topic?

Over time, South Asian immigrants who settle in western countries have similar rates of
cancer incidence for breast, cervical and colorectal cancers as native-born populations.
Population-based breast, cervical and colorectal cancer screening is recommended for
early detection. Yet, disparities in screening uptake among South Asian immigrants
persist.

An understanding of the sociocultural context influencing cancer screening uptake is
needed to develop effective programmes to improve cancer screening rates among
South Asian immigrants.

What this paper adds?

An examination of the sociocultural context of South Asian immigrants’ beliefs and
attitudes towards cancer screening elucidated the need to consider family and holistic
beliefs in the development of health-promoting messages; to increase knowledge about
risk factors and cancer screening benefits; and to address health system barriers to
increase screening uptake.

Public health and cancer care practitioners should involve South Asian immigrants in the
development of community-based programming to address local needs with the aim of
increasing screening uptake.

There is limited evidence about factors influencing uptake of (or participation in)
colorectal cancer screening including gender-specific factors among South Asian
immigrants.



Introduction

Population-based cancer screening for breast, cervical
and colorectal cancer has the potential to reduce mor-
tality and morbidity if performed as per guideline rec-
ommendations in the general average risk population
(United States Preventive Services Task Force 2008,
2009, 2012). However, rates of uptake for breast, cervi-
cal or colorectal cancers among ethnic minority popu-
lations in the United Kingdom (UK), United States
(US) and Canada are sub-optimal (Quan et al. 2006,
Szczepura et al. 2008, Lee et al. 2010a). South Asian
(SA) immigrants form a growing community in the
UK, US and Canada (Statistics Canada 2008, US Cen-
sus Bureau 2010, UK Census 2011). SA immigrants
also represent a diverse community with ancestral ori-
gins largely from the Indian subcontinent including
India, Bangladesh, Pakistan, Sri Lanka and smaller
numbers from the diaspora, originating from countries
such as South or East Africa and the Caribbean (Bal-
lard 2003, Tran ef al. 2005). The incidence rates of
breast and colorectal cancers among SA immigrants
residing in the UK and North America are compara-
ble to those in non-Asian-born populations (Smith
et al. 2003, Jain et al. 2005, Hislop et al. 2007, Hossain
et al. 2008, Rastogi et al. 2008; Virk et al. 2010). Yet,
disparities in cancer screening have been documented
with SA immigrants having low rates of breast, cervi-
cal and colorectal cancer screening (Szczepura et al.
2008, Lee et al. 2010a, Lofters et al. 2010). Thus, SA
immigrants are at risk for avoidable morbidity and
mortality from these cancers.

While prior reviews have examined cancer screen-
ing-related barriers among ethnic minority popula-
tions in the UK, US and Canada (Wu et al. 2005,
Elkan et al. 2006, Johnson et al. 2008, Hanson ef al.
2009, Alexandraki & Mooradian 2010, Sokal 2010),
they have focused on studies in one country, one or
two population-based cancer screening modalities
(i.e. breast, cervical) or excluded SA immigrants. Bar-
riers to cancer screening among SA immigrants
include individual and structural barriers. Individual

barriers to cancer screening or access to health ser-
vices reflect issues not always under the control of
the individual (Baron et al. 2008). The individual bar-
riers to screening encountered by SA immigrants
include lack of knowledge and access, low self-per-
ceived risk, loss of social networks, language barriers
and competing priorities of work and family (Ahmad
et al. 2004, Oelke & Vollman 2007). Structural barriers
include health policy, socioeconomic factors, health
insurance coverage and systemic health service provi-
sion, such as usual source of care (family physician),
screening service hours of operation, local access to
services or transportation (Baron et al. 2008). SA
immigrants identified structural barriers to cancer
screening such as lack of local access (Thomas et al.
2005) and lack of physician recommendation (Soman-
chi et al. 2010).

To address health inequities related to low cancer
screening among SA immigrants, an understanding
of the sociocultural context including beliefs and
attitudes, and facilitators and barriers to cancer
screening in these populations is required. To this
end, a scoping study utilising Arksey & O’Malley’s
(2005) framework was undertaken. This framework
provides a structured method to develop a compre-
hensive understanding of current knowledge, and to
identify knowledge gaps through the examination of
diverse and heterogeneous literature. In this scoping
study, the research question was: What are the cancer
screening beliefs, attitudes and behaviours of SA
immigrants residing in the UK, US and Canada? The
intended outcome was a synthesis of existing knowl-
edge about barriers and facilitators to cancer screen-
ing in these populations to inform current practice,
policy and future research.

Methods

Arksey & O’Malley’s (2005) framework encompasses
five stages: (i) research question formulation; (ii) a
comprehensive literature search and development of
relevancy criteria; (iii) identification of relevant stud-



ies; (iv) charting of extracted data from included
studies and reports; and (v) summarising and report-
ing of findings. This method is advantageous as it
incorporates not only a transparent and reproducible
search strategy but also enables an examination of a
broad research question by the inclusion of a variety
of study designs and development of study selection
criterion in an iterative manner. A narrative review
that employed thematic analysis was the approach
used as a process to produce a simplified synthesis
of included studies or reports (Mays et al. 2005). The
narrative review process aims to present findings as
they are reported in the literature and does not aim
to transform data. This method is comprehensive,
flexible and efficient because it allows different types
of evidence to be used to identify main concepts
related to a specific research topic that has not
undergone prior review. To synthesise evidence, a
thematic analysis of dominant recurring and impor-
tant themes from the literature was undertaken to
address the research question (Mays et al. 2005,
Levac et al. 2010). The narrative review method utilis-
ing thematic analysis gives high importance to the rel-
evance of literature and does not attempt to assess
the quality of studies.

For this study, the concept of population-based
cancer screening included breast, cervical and colorec-
tal cancers. The health outcome of interest, cancer
screening behaviours, encompassed: beliefs and atti-
tudes towards cancer and screening; barriers and
facilitators to cancer prevention; reasons for screen-
ing; and cancer screening uptake. The target popula-
tion was SA immigrants defined as individuals who
originate from the southern part of Asia or who claim
a cultural ancestry or origin from India, Pakistan,
Bangladesh, Sri Lanka or Nepal, and may include
ethnic backgrounds from diverse ancestries, such as
Hindu, Goan, Gujarati, Nepali, Sikh, Punjabi, Paki-
stani or Tamil (Tran et al. 2005).

A librarian was consulted for the literature review
process and refinement of the search strategy, and a
primary reviewer became familiar with the literature.
An interdisciplinary team comprised of a public
health practitioner with oncology certification and
experience working with immigrant populations; a
medical health professional and health services
researcher; a public health researcher with a focus on
immigrant communities including SAs; and an occu-
pational therapist and clinical epidemiologist with
interest in disease prevention and cross-cultural adap-
tation of materials and measures. All members were
involved in decisions surrounding inclusion and
exclusion criteria, and refinement of themes.

A literature search was initially conducted in June
2012 and was updated in November 2014. English
language studies and reports were searched using the
following electronic databases: Ovid MEDLINE
[1946-October Week 5 2014], EMBASE [1980-2014
Week 45], PsychoINFO [1806-November Week 1
2014], CINHAL, PubMed, the Cochrane Library
[Issue 11 of 12, November 2014], Scopus and System
for Information on Grey Literature in Europe. Six key
journal volumes and issues were searched electroni-
cally from January 2005 to November 2014 inclu-
sively: Asian Pacific Journal of Cancer Prevention;
Canadian Journal of Public Health; Cancer; Journal of
Immigrant and Minority Health; Journal of Medical
Screening; and Social Science and Medicine. The Web of
Science was also searched using relevant studies
included in the scoping study because of the potential
to yield further citations (Ahmad et al. 2005, De Alba
et al. 2005, Asanin and Wilson 2007, Robb et al. 2008,
Szczepura et al. 2008, Glenn et al. 2009, Taskila et al.
2009, Pourat et al. 2010). Reference lists of included
studies were also searched, as well as key websites of
evidence-based reports, for example, Cancer Care
Ontario, Public Health Agency of Canada, Ontario
Women’s Health Evidence-Based Report, the Council
of Agencies Servicing SA in Ontario and the UK
Bowel Screening Programme.

The main subject headings and key word search
terms used were as follows: ‘Asian’, ‘Asian Continen-
tal Ancestry Group’, ‘Asian American or British
Asian or Indian’, ‘Hindu’, ‘Bangladesh’, ‘Sri Lanka’,
‘emigrants and immigrant’, ‘illegal immigrant’,
‘migrant’, ‘refugee’, ‘cancer screening’, ‘mass screen-
ing’, ‘cancer prevention’, ‘early detection of cancer’
and ‘secondary prevention or prevention’. The
explode function was used for applicable Medical
Subject Headings, and truncation expanded the
search for terms with unique endings. The search
terms were refined for different databases. No limits
were placed on years of publication to prevent
restricting searches.

The combined searches resulted in the retrieval of
a total of 1465 citations; Figure 1 presents the com-
bined totals for the two searches. In keeping with the
iterative nature of Arksey & O’Malley’s (2005)
framework, becoming familiar with retrieved litera-
ture enabled a determination of study selection
criteria. To determine study selection criteria,
retrieved studies were reviewed for any discrepancies
related to terminology used to define the population
or intervention. A method to eliminate studies
included developing inclusion and exclusion criteria
based on the research question. In a scoping study,



Combined search results: OVID Medline, EMBASE, PsychINFO, CINHAL, PubMed,
Cochrane Library, Web of Science, Scopus, SIGLE, and electronic search of key journals and
reference lists

1465 Potentially relevant citations
identified

1313 Potentially relevant abstracts
identified and screened by applying
inclusion and exclusion criteria

152 Total citations excluded
Duplicates (n=152)

166 Full studies and reports retrieved
and reviewed using inclusion and
exclusion criteria

Total abstracts excluded (n = 1147)

Breast, cervical and colorectal cancer but not
South Asian (n =407)

Chronic diseases or conditions among non-South
Asian ethnic minority groups (n = 539)

South Asian immigrants with other chronic
diseases, health issues or interventions (n = 132)
Incidence, mortality, risk factor, other health care
system provider perspectives or unrelated issues
(n=69)

70 studies and reports included in the
study

Figure 1 Scoping study flow diagram.

this is done posthoc to become familiar with the
available literature. The aim of applying relevancy
criteria to studies was to ensure that selected studies
for review focused on answering the research ques-
tion (Arksey & O’Malley 2005).

Inclusion and exclusion criteria incorporated
type of study, target population and type of inter-
vention. Studies and reports were included if they:
(i) employed quantitative and qualitative methods,
were published in English between 1994 and 2014
and were accessible; (ii) included samples of SA
immigrant men and women who resided in the
UK, US and Canada; and (iii) investigated factors
related to breast, cervical and colorectal cancer
screening services. Studies were excluded if they
reported on breast, cervical and colorectal cancers,
but did not include SA immigrants; discussed
chronic diseases or health issues among non-SA
ethnic minorities; reported on incidence, mortality,
risk factors of all three cancers; centred on health-
care system providers” perspectives or other unre-
lated issues; or aggregated data under a broader

Total papers excluded (n = 96)

Aggregate data under broader category of
‘Asian” with no subgroup analyses (n = 70)
Incidence, mortality, risk factor or other health
care system provider perspectives or unrelated
issues (7 = 20)

category of ‘Asian’ with no clear distinction of SA
immigrants or subgroups. RefWorks (2.0) was used
to organise and manage literature searches and
retrieved citations.

An additional step was to contact practitioners
and preventive healthcare providers to identify addi-
tional references, unpublished reports or to gain
insight into the topic area (Arksey & O’Malley 2005).
Informal contact was made with public health practi-
tioners working in the field and key organisations
such as Cancer Care Ontario for any additional
unpublished reports.

The primary reviewer independently applied
inclusion/exclusion criteria to all abstract citations
during abstract review. If relevancy was difficult to
ascertain from an abstract, the full text article was
retrieved. The primary reviewer read all potential
full-text papers. In the case of ambiguity of a particu-
lar study or report, team members consulted and dis-
cussed whether a paper met criteria for inclusion. A
total of 70 studies and reports met inclusion criteria
(Figure 1).



Selected studies were reviewed, data were
extracted and organised, and relevant information
was charted under the following headings: (i) author,
year of publication, study location and topic area; (ii)
study design and purpose; (iii) study population and
setting; (iv) methods; and (v) findings. A narrative
approach was used to capture dominant and impor-
tant themes that emerged. Thematic analysis was used
to focus attention on context and commonalities
across included studies and reports, which was
guided by the original research question (Mays et al.
2005).

Findings

The 70 included articles covered 20 years from 1994
to 2014. Studies and reports were primarily descrip-
tive or exploratory, and focused mainly on breast
and cervical cancer screening among SA immigrant
women (Table 1). A numerical summary was created
to provide an overview of the distribution of studies
by geographical location, type of cancer screening,
research methods and main topic areas (Table 2). In
the following paragraphs, the descriptive findings
will be presented and include study design, samples,
the type of screening and country of origin. Thereaf-
ter, the thematic analysis of findings will be discussed,
including the four main themes emerging across all
included studies.

The majority of studies and reports (66%, n = 46)
were cross-sectional, used surveys, examined self-
report screening rates, barriers and factors associated
with cancer screening participation. Cross-sectional
studies that included different ethno-cultural groups
often had small samples of SA immigrants or SA
immigrant subgroups. Almost one-third (29%, n = 20)
of studies used qualitative designs with data collec-
tion methods of focus groups, interviews and concept
mapping. The remaining four studies (5%) used
mixed-methods or pre/post intervention design. The
majority of qualitative studies (60%, n = 12/20) exam-
ined female cancer screening or beliefs and barriers to
healthcare services including cancer screening. Of the
remaining studies, one interviewed breast cancer
patients and their spouses (Karbani ef al. 2011), one
did not clarify male and female participant numbers
(Randhawa, & Owens, 2004), one had almost equiva-
lent male and female samples (Lee et al. 2010b) and
five had greater female than male participants (Tho-
mas ef al. 2005, Asanin & Wilson 2007, Austin et al.
2009, Lobb et al. 2013, Gesink et al. 2014). Two mixed-
methods studies also used qualitative design with one
including female samples only (Meana et al. 2001b)
and the other conducted with both female and male

samples (Szczepura ef al. 2003). Fifteen (21%) studies
included colorectal cancer screening and were under-
taken in the UK, US and Canada; of these, 14 included
males and females. In colorectal cancer screening
studies, findings varied by test procedures investi-
gated. Four studies from the UK and Canada qualita-
tively examined SA immigrants’ perspectives on
beliefs, barriers and reasons for colorectal cancer
screening (Szczepura et al. 2003, Austin ef al. 2009,
Lobb et al. 2013, Gesink et al. 2014).

Thematic analysis

Through charting and thematic analysis, four domi-
nant recurring and relevant themes were identified:
(i) beliefs and attitudes towards cancer and screening
including sub-themes of family as central, holistic
healthcare, fatalism, screening not necessary and
emotion-laden perceptions; (ii) lack of knowledge of
cancer and screening related to not having heard
about cancer and its causes, or lack of awareness of
screening, its rationale and how to access services;
(iii) barriers to access centred on individual and struc-
tural barriers to cancer prevention or screening ser-
vices; and (iv) gender differences in screening
comprised of rates and factors associated with
screening uptake. See Table 3 for themes and sub-
themes, and information on gender distribution of
studies.

Theme 1: beliefs and attitudes

The first two sub-themes emerged as important
contributors to SA immigrants’ beliefs of cancer
and cancer screening uptake providing insights
into the sociocultural context and use of health
services including screening, whereas the subse-
quent three sub-themes revealed the reasons for
which SA immigrants did not participate in cancer
screening.

Family as central. Common beliefs included a strong
sense of family cohesiveness demonstrating honour,
respect and dependence (Bottorff et al. 1998, 2001b,
Choudhry 1998, Oelke & Vollman 2007). Respecting
and honouring family were maintained by not dis-
cussing sensitive female health-related issues such as
cervical or breast cancers within the family (Bottorff
et al. 2001b, Banning & Hafeez 2010) or with others
in the community (Bottorff et al. 1998, 2001b, Cho-
udhry 1998, Meana et al. 2001a, Oelke & Vollman
2007). The inability to discuss relevant health issues
with others (Bottorff et al. 1998, Meana et al. 2001a)
limited conversations that may have served to
increase awareness of recommended preventive



sinoineyag ojAiseyi ul sebueyn
uoljowold YjjeaH o} sielieg
Buieg-jiem jenjuids
Ayyesy bureq jo anjep
SuIe2U02 usXodsuN
uoneplea bupeas
SWwIBou09 Yjeay jnoqge bupjeads
yifeay s,uswWom Jo JxajuoD
S90INI9S
yyeay onsijoy 1o aAisuayaidwod
10 YoeT :sisAjeue 8seo-SS0ID
2injon.is yieay pue
sanjeA jeinyno usamjaq Aejdisjuj
182UBD [BOINIBD 1O 180UBD
SSNosIp 0} jueonjey Uelsy Yinos
abpajmouyy
MoeT :Seainies buisseody
saonoeld
OIISIIOH :SISea.q jo a4eo bupje |
sjolleq Jeoue)
buiyeo s,uewom
suoljuaniaiul pue AjiqISSeooy
$80IN0S UolBWIOjUI pUE dbpajmouy]
saoljoreld pue seousladxe ‘sjeljeg
:Aluo uswom IueISiEed pue URIpU|
buiusa.ios
Jaoued jsealq jo abpajmouy]|
J9oup9 jsesaiq jo abeuw
180UBd 1SBaIq Yim
pa]eIoosSse sIojoe) pue abpajmouy]
Japusr)
pue ssaLueq paauanjul Ajeinynd
swojdwAs jo xoe7
SJoLLIEq [B100SOYIASH
buuse.os o) sieleq pue S)jeusq
‘Aupqndeasns ‘Ajienses penisaiod

Ajiqisseooe [8In)ino0100s
Aupqisseooe ojwiouooq
a1eo 0] AljIqIssaooe oiydeiboar)

awoy Ul SMajAIBUl
painjoniis-lwes ‘papus-uado
uswilNIoal

Ayunwiwod sjuewioul Aey|
(0g) sdnoib snooy
pue (0G) sSmalnIalul 89.-0]1-90B 4
Auunwwod

ueisy yinog :Buidwes anisoding

SMaIAIBIUI JUBWLIOUI

A9y pue SMalAlelul BUO-UO-BUQD
SO0 Bulud8IoS J8oUED

1eo1AI90 woly Buiidwes aaisoding

(og = u) sdnoib snooy

MU ‘UBWIOM Z| UlIM SMaIAIBUI

puooas ‘smajnelu] Budwes
Buiyyomiau pue 8ouUsIUBAUOD

() sdnoib snoo4

SN

leanyno pue ssaiousbe ‘sdnolb
Aunwwo? :Buidwes snisodind

(9) sdnoib snoo4

s|eudsoy

JaoUBd pue SUOINISUI [elouBUl
‘syueg :Buidwes anisoding

() sdnoib snoo4
sdnolb
Ajunwwo) :Buidwes anisoding

(9) sdnoib snoo4
alua) yyesH pooyinoqubiaN
:Bundwes anisoding

uswom
(uonelauab 1sily) YNIS pue NpuiH 0z

(g = u) uensuyp pue ‘(y| =u)
wisny (g1 = u) npuiy (6¥ = u)
UYIS :UsWom jueibiwiwi uelsy yinos

(suonen 1sii4 pue ueisy ‘osje)

(g = u) syuewiopul Ay pue (0g = u)

uswom wiIsniAl ‘UNIS ‘npuiH
:UBWOM JuelBiww] UBISY YInoS

(g = u) uawom

uensuyQ pue (yL = u) wisniy

(6 = u) npuiH (52 = u) YIS
:uswom Em\_m_EE_ ueisy yinos Qg

(eseweulsIp pue asauly) ‘ose)
€1 = U ‘ueishied pue g = U ‘elpy|
:uswiom juelbiwiw] 9¥

(02 = u) uopuo pue (yg = u)
aJ0yeT] :uswom Wisni lueised i

(usnug enum ‘uesqqued

-UBOLYY ‘OS[e) ¢| = U ‘luelshied

pue g| = u ‘uelpu] ieselny

02 = U ‘Ble\ ‘€€ = U ‘alewa
suedioed €5

(Jayj0 pue eluewoy ‘BUIYD)

0s[e) %L°Gl ‘Blpu| %802 ‘UeIsed

‘%L,"0Z ‘9|eW PUB %E'6/ ‘Olewd
selbiuwi g6

saonoeld

Bunowouid-yieay s,uswom

UBIpu| UBISY YInoS alojdxg
Aydesbouylg :eAnenend

sinoineyaq

Buiyeas-yyeay s,uswom

WeIblwwi ueisy yinos alojdx3
Aydeibouyie [eon) :oAnENEND

uswom uoleN isii4 pue
uBISY Uinos ‘ueisy ‘suolendod
9aJy} Joj sao1M8s Bulusalos
159} ded jo sabus|eyo
pue sassa0ons alojdx3

Apnis ase) :aAienEend

soonoeid

yyeay iseaiq 0} pajejal

sanfeA pue sepnype ‘syaljeq

S ,USWOM UBISY YINOS aujwex]
AydeiBouyie [eon) :eAnelEend

uswom juelbiwiwi Buowe

Buiuealos pue Jaoueod 0} pajejal

sjolleq pue abpajmouy aujwex3
annduosa( :eAlelend

S9IJUN0D

OM} Ul S$8}e[e1]09 [elnyno pue

SSaualeme yyeay jsealq uswom

wi|sn|Al lueisied aujwex3
aAnduose( :eAlelEend

Adoosopiowbis s|qixal} eseaioul
0} salbajelis pue Bujusalos
J20UEBD [B}0810[0D SPIBMO}
slalleq pue sjolleq aulwexg
Aojelo|dx3 :eanenend
slalileq ssaooe pue yyeay
JO SsjuBUIWIBLEP UO SaAidadsiad
Sswelbiwwi aiojdx3
Aloay] papunoiy) :aAleleny

uonowoid yiesH
epeue) ‘0juoio]

(8661) Aypnoyd
sinoineyeq
buiyoss-yieaH
epeue) ‘J8ANOJOUBA

(91002) e 18 shonog

buiusaios

180UBY) [BOINIBD)

BpeuR) ‘JI8AN0OOUBA
(e1L002) fe 1o yionog

seoloeld YijeaH iseaig
epeue) ‘JI9ANodUB/

(8661) 1B 10 Yi000g
bujuseaios 1ooue)
jeoINIB) pup JSealg
epeue) ‘uojjiweH

(€00g) sopjosz pue sjoe|g
bujusaios 1oour) jseaiq
puejbu3z ‘uopuoq
pue uejisped ‘eloye’]
(0102)

zo9jeH pue bBuuueg

buiussios

J8ouey [e]o8iojo)

MN ‘uopuo
(6002) ‘fe 19 unsny

SS800Y S80INBS YlBsH
epeue) .OEO‘_O._.

(2002) uos|im pue uluesy

(v)

sbuipui4

Spoyle

Bupes pue uonendod Apnis

asodind pue ubisep Apnis

oido} pue
uoneoo| ‘deak ‘(s) Joyiny

(pe = u) suoneindod jueibiwwr uelsy yinog ul axeldn pue abpajmouy Bulussios Jaoue) (D) (G| = u)
uopesijin saoinies;uonowold yiesy Jo Buiuasios Jeoued o) siojolpaid/sieiieg (g) (1 = u) siuelbiuuwl ueisy Yinos ul Bujuaslos Jeoued spiemol sepniiiie pue syalieg (v) | alqel



sjuelBiwwl
Buowe puooss payuey 3soD
sewwelboid uoneonpe yjjesH
80UBpPIOISIP [BINyno-ouylg
sjuapisal
buowe abpajmouy pejwi]
slauieq Bunjuel 1saybiy
Juswisseslequid
pue ‘uonesnewbns
[e100S ‘Bwey Ul Ja1|aq ‘S}So} 10}
uoseal Bujpueisiepunsiw ‘ysu 1o
S9SNed paAlgalad 49oued JSealq 0}
ainsodxs 10 ssauaseme jo 3oeT (1)
8/BoY}fEdY Ul JUBWAAJOAU]
Anweq ‘Aoeaud Ajpoq pue Auuibiin
Jo senjea wysnyy :sdnotgy snoo4
1se} ded pue
390 ‘sweibowweyy Juewiou] Aoy
poddns feroos
18oued
Jo saonoeid pue sjaleq jeinjng
swojdwAs
pue 190UB2 }SB8Iq JO dbpajmouy]
ssaualeme pue abpajmou|
slallleq
uoneoIUNWWOD pue Aoeid)]
usaw Jo} Ajeroadsas Bulusaios
Jo ooqe} pue ewbns Jsieg
wieisAs yyeay ‘sysal ‘Buiuesios
‘sysi ‘1aoue) obpamouy JO XoeT
ATINO sueibiuw
swoldwAs 1o Buiussios
JO Mmouy| 0} Ajay|l] ss9| ueisy
yinosg :sseuaseme pue abpaimouy]
90UBPIUOD
30€| PUB JusWSSelIBqud
‘Aiom podas suelsy Yinos :sieleg
sialieg
Aydesbowweyy
sjelfeg/sepmmy
abpaymouy Jooued Jsealg

G} = U ‘sjuelBiwiwi uelsy

yinog :Buios pue Buiey (2)

g = u ‘sjueibiuw

ueisy yinog :Buiwioisurelg (1)
:Buiidwies yiomiau pue |legmous

saJlleuuonsanb
881y :poyew uew g (2)
(g = u) sdnoib snoo4
11| 811U8D S,UBWONA
ueisy yinos :bundwes anisoding

(g) sdnoib snoo4
auoyda|o ] :juewlojul Aoy
uonesjuebio yoid

-UON :JUsWwiNIoas Ajunwiwo)

(2) @1ud9 poddns J9oued i1seaIq
‘(£1) swoy 1e ‘18yjo jueoyubis
UM (| 1) SMaIAIBIUI BUO-UO-8UQ
sjeudsoy

aaly] :buidwes anisoding

(sdnoib pausalos-ianau
pue -1epun) sdnoib snooy 9|
sjuewJoyul

BIA yoealino Ajunwiwon

(peyedioned %18)
Buidwes Joop-0}-100p pjoyasnoH

SMBIAIBIUI BUO-U0-8UQ
Buiidwes Ayunwwoo
y}lomiau Juewlojul Aoy

a[ewa} pue ae|\
(9 = u ‘g ved
pue €G = U ‘| Ued) saAlejuasaldal
aoIMes Allunwiwod pue sueloisAyd
aJe0 Aewnd uelsy yinos
‘syuelBluiwl uelSy yinos

olews) pue ale|\
spooynoqybiau
lwe] ur 001 = u :suenishud (2)
Jap|o pue abe jo
sleak G ‘0 = u uswom jlwe] (1)
(osauawo A
‘uendAB3 ‘uelunsejed ‘ueybly
os|e) ueisied B uelpu| (51 = u)
uolesausb-puooas,jsily ‘uswom
wysniy (S = u) syuewlojul Aoy
alews) pue
8eIN “(v | = u) s1ayjo ueoyiubis
pue (8 = u) syzIS uelpul ‘(g = u)
SnpuiH-uelpu| ‘(g = u) swisny
lusepelbueg ‘(gL = u) swisniy
jueisied :swuaned Jaoued jsealq

a[ews} pue aje|\

(8MUM pue uesqqLED-OLY ‘BuleT]

‘os|e) ueaqqueD-opul ‘NPIN-IPUIH
(1gl = u) slequiaw Ajunwwo)
(61 = u) siepinoid @o1MI8S UYyeaH

(uswiom

Yoe|q pue ysiig auym osje)

%E¢ ‘IUBISHed ‘%62 ‘UBIPU| ‘%bE

‘lysepe|bueg :sueISY yinos (%ze)
£e¢ :payoeoidde uswom /702

(2 = u) eouyy 1seg woyy uelpy|

(1 = u) wysepelbueg ‘(y| = u)

uelsped ((yy = u) eipu| ‘uswom
(uonessuab 3sily) UBISY YINOS /G

sjuelBlLIWI

vS Buowe Bujussios paseq

-uoneindod 0y siauleq BulwWEX]
Buiddew 1deouo) :eAnenend

UOIIEpPUSWILLIODaI 0} SIdliieq
parejai-ueroisAyd asoldxs (g)
‘BuiuesIOS pue 19oUERD JSEeal]
jo Buuesw aujwexa (1) :swiy

(2) ennewuEND/(1) dARNEND
punoiboeq uislse] a|ppIN
1O UsWOoM WSy Ul ‘Bujusalos
J9OUBD [BOIAID SPJEeMO}
sJalleq pue sepnype aiojdx3

annduosa( :eAelend

uswoMm UEeISY Yinos
Ul yjjeay anpuanald pue Jaoued
1sealq jo Buipuelsiepun pue
abpaimouy ‘sapnine alojdxg

aAnduose( :eAlelEend

suone|ndod pausaios-1anau pue
-Japun JO sauUNWWOod aiojdx3
Aloay L papunoln) :aAelEend

uoneuasald 01 sialeq

pue ssaualeme J9oURD jsealq Ul

UOllBIIBA DIUYI® JO UOljBUIWEXT
Apnis [euolo8s-ssol)

USWIOM UBISY

yinos jo saonoeld pue sjeljeq

‘sepnine ‘ebpajmouy alojdxg
annduosa( :aAleHENDd

bujuesios

J8oue) [8108ioj0D)

pue [eainie) ‘jsealg

epeue) ‘|ead
(e102) & 19 QO

bujuss.ios Jeoue) jsealg
epeue) ‘0juolo|
(e1L00%) T8 1o BUBSD)
buiusaios
180uB) [BoIAI8D
SN ‘eluioyied
‘0osioueld ueg
(¥002) uosegeT pue unep

m:.\:mmgom. 190ue) jsealg
MN ‘©IYSHIOA 1SOM
(L102) 12 18 Iueqiey|

buiussios

Jaouey) [ejoalojo)

pue jeainie) ‘jsealg

Bpeue) ‘oueluO
(r102) 1e 19 NuIsen

bujussios 1oouey) jsealq
MN ‘uopuo]
(1102) fe jo seqiod

bujuss.os 1eouey) jsealqg
epeue) ‘0juoio]
(8661) e 18 Aypnoy)

sbuipuiy

spouleiy

Bumes pue uonendod Apnis

asodind pue ubisep Apnig

oido} pue
uoneoo| ‘Ieak ‘(s) Joyiny

(Penunuod) | sqeL



epeue)

Ul slea A Seoualayip wueoniubis

uoljepodsuel) pue abenbue| pue

‘190Ued JO Jea} ‘abpajmouy Jo YoeT

'Siallleq Juepodwi jsow 9.y |
AydeiBowwrew pey Jarsu pey %G8

sjeuoissajold

Uiy yum diysuoneiey

sjaljaq jeiniiny

S90INMIBS

bujusa.los o} sislieq pue $Se20y

190uB2 0} Sapnyie pue sjeleg
S180UR2 JO abpajmouq

(9v'2-8LL 1D '0OL'}

dO) S[enpIAIpuUl DlUYI® BHUM UBY)

sapnije anlebau< punoiboeq

olUY}® UeIpU| ‘sepniie aAlebau

aney o} A[@y| aiow siesk G9< usw

‘sepnime eanebeu pey (%y1) evSH
o)el asuodsal %EeS

S89INIBS J8ouB)

Jgaued Jo sesnes)

J8ourd Jo seousliadxy
18oued Jo abpeimou]

AydesBowwew o} siouieq lome

Jea} 1o ysi panleosad-jjos Mo
ueisy yinos Buowre ybiy woneaopy

soueljdwoo

-uou 1o 8oueljdwod Joj si0joe

S8)EpIPULD 180URD

1SB8Iq pue SeAjeswWay}] usamieq

182uB2 }SB8aIq JO XSl [BUOSISd
sasnen

8j0I10) W8)SAS

aseoyies ‘el Apunwiwio)

‘epouD Anwe ‘ejou1D uonusAsld
‘8jou1D Buimouy| ‘spisinQ/episuj

(L = u) uonejaidioy)
pue ‘(¢ = u) Buirey pue
Buihog ‘(g = u) Bulwioisurelg
Aouabe

Aunwwo) :Buidwes anisoding

sdnoib snoo4

sa1ouabe [ein)nd pue Juswanes

‘seonoeud Ajwey ‘Ayunwwon
:Bundwes anisoding

(o184
asuodsal 9%gG) shenins GGel |
soonoeld |eieush
61 :Buydwes sousiuaruo)
() sdnoib snoo4
8180 J9oUued Ul
s[euoissajold pue sjeuoissejoid
-uop :Buidwes saisoding
9[eds jaleg UiesH
pasinai suoidwey) yum Asaing
yileaH [eJauan) uelsy Yinog
JuswINIoal
Agunwwo) :Buidwes anisoding

(02 = u) sdnoJb snoo4

(AsusjoeH Auo Jauul) yun
Buiusaiog :buidwes anisodind

9JEPI[EA PUE PUBIXD

01 sdnoif snooj snid smainieu|

sajouabe Jaylo pue yyeay

olignd ‘Ajunwwo? :Buydwes
uoljeleA wnwixew anisoding

(%0€) IPUIH (%E°EY)
npiN {(%Z°92) Iqelund :ebenbue
uswom juelBiuwi UeISY Yinos 09

(serewsy<) srewsy pue se\

(6 = U) BUNUOIgNS

uelpul (91 = u) luesiied {(9g = u)
uelpu| ueisy :suedioiued Ge|

olews) pue ale|\
(pexiN pue
asauIy) ‘Ueduy ¥oe|q ‘ueaqgue)
Yoe|q osfe) (G = u) Iysepe|bueg
pue 1uelsBed (0¥ = u) uelpy|
shenins Gge'L |
neylAg 1ysepe|bueg
pue |qefund Iuejsiyed
‘igefund ueipul
‘netelnn uelpu| :ejews} pue sjew gy
(%v'2)
S1I8UI0 ‘(%9°1) SOAIp[eIN/e)UET US
Juenyg/redsN ‘(%8°0) usepe|bueg
‘(%e'e) ueishied ‘(%6°16) elpu]
uswom uelisy yinos 2|

(euuM ‘usppnL
‘NeylAs ‘llewos ‘essuojuen)
‘ueaqqueD-oi)y Yoe|q os[e)
(9g = u)
1gelund ‘iyerelny :uswom 9y |

USIOM UNIS €

Buiussaios Jaoued

I1seaiq 0} sialeq pue syaleq

S,USWOM UBISY UINOS dujwex3
Buiddew ydeouo) :aAneyEend

Bulusaios

JBOUEBD [BOIAISO pUE }Seaiq 0}

slalleq pangolad s.uoieindod

oluyle Aloulw sujwexg
annduose( :eAnenEend

aJeo Aewud ul Bulusslos
120UEed [B}0210[00 JO 9yeldn
spJemo} sepniiie aaebau o}
91NQIIU0D 1By} SI0}oB} BulWEXT
Aanins [euon09s-sso1)
suelsy yinos Buowe saoinies
J9oueDd Jo suondeolad pue
J9oueo Jo sbuiuesw ey} a1o|dx3
annduosa( eAelend
Bulussios
J90UBD 1SEalq pue yjeay
1SBaIq SPJIeMO} UBWOM UBISY
Uinog Jo sepnjje auiwexg
Apnis [BuUON}08S-SS0ID

awwelboid Bulusaiog i1seaig
90IAI9S Y)[esH [euoiieN O}
B)IAUI JO JaNs| @shjai Jo 1dedoe
0} UOISIO9p S,UsWOM aujwexy
Alojelojdx3 :eaenEend
Buluea.os 1ooued |BIINISD JO
suondaaled pue Buipuelsiepun
‘abpajmouy s,uswom
UNIS UBISY Yinog @10jdx3
Aojelojdx3 :eAenend

bujusaliog sooue) jsealg
epeue) ‘0juoio]

(LL02) 1B 18 pRWYY

(a)

bujusaios seoue)

JBoINIBD puB Jsealg

MN ‘MolleH pue jusig
(S002) 12 10 SewoyL

buiussios

looue) [pjoelojo)

N

‘uoibiay PUBIPINN 1SOM
(6002) 7& 18 epsel

MN ‘uolnT

S8JINIBS 182UkI [BloudL)

(¥002)
suamQ pue emeypuey

buiusa.og seoue) jseaig

[o10z-8002] SN

‘obeoiy) ‘Aesier meN
(¥102) & 19 elleMBUOOH

bujusaios Jeoury) jsesiq
N ‘AeudoeH
(¥002) Jol0)d

bujuesios
190UBD [BOINIBD
Bpeue) ‘eueqly
(£00g) uew(joA pue X180

sbuipui4

spoyis N

Bupes pue uonejndod Apnis

asodind pue ubisep Apnig

oldo} pue
uoneoo| ‘Ieak ‘(s) Joyiny

(penunuod) | sjqeL



%E€'88—
%g 0g 8buBl ‘S18Y10 B (%G 6| pue
%g" 12 uelsy yinos Aydesbowwew
pue 19our? }sesiq JO pleoH
%8’} pue %8°'SE
UBISY UINOS :S/BaWS [BOIAIBO
pue 192UBD [2OINIBD JO PIESH
sueisy
yinos :abpajmous| suljeseq 1Semo
158} ded Jo pooyjiay|
pesealoul aleoyyeay Jeinbal
pue paisew Buleg :ueisy yinos
ysibuz ui uenyy %G9 suelsy yinos
abe jo
sleak +G9 9 1Semo| uswom (%/°¢)
uelpoque) pue (%t"L) Uelsy yinos

alow
10 sieak Q| Jo} Aiunoo sy ul asoy}
UBY} UONIOB)SIES SS9| ‘Sjuelbiwiwi
98l ‘sdn-xo8yd 1o} sjuswuiodde
Bulureigo yum paysnes Alan buiaq
pauodal UusWw %SG pUe UsWOoM

%Ly ‘qely 10 Ueisy 1sep\ pue yinog
sdno.b
|le Buowe }samo| ‘Z'Z SsueIsy
yinog :ofe sieak ¢< 1sa] ded peH
(%¥2g) ebeyusoiad 1saybiy puooas
‘suelsy Yinos :1se} ded pey JensN
Alessadau jou ‘)1 0} punoJe uspob,

10N :ded Buirey | ON 10} suoseay
uopeIblwwW] Joye
uojewlIojul Jo seainos Jejndod
uotewIoUl Yiedy jo AujiqIpalD
uonewlojul yijeay Jo siojeljioed
uonewIojul yieay o} sielieg

AluQ ereq ueipuj 1se3

Apnis Jsye-810j8q palaisiuiLpe
alreuuonsanb papus-paso|)
spooyinoqyBiau

oa1y] :Budwes anisoding

(SIHD) Aening

MBIAIBIU| YlesH elulojied
1002 :SisA[eue ejep Alepuodag

(snsua)) epeue)

SoishelS L00g pue uoiewlojul

UilesH 1o} ejnyisu| ueipeue)

‘aseqeleq uedisAyd

S30)| ‘ueld @dueInsu| YiesH

oueUQ ‘eseqeieq seleqelq

oueQ ‘waisAg Buiuoday asen
BWOH :sisA[eue ejep Alepuodss

12 81oAd
pue || 8jpkd (SHOD) Aeming
yjesy Agunwwo) uejpeue)
+sleah g| asoy)

1O pjoyasnoH :Bujdwes wopuey

(8) sdnoin snoo4

suonesiueblio

Juswiaes pue uopelBiuw je
sisi| welD :Buldwes aaisoding

(0£9)
lusepe|bueg ‘luelsied ‘uelpu|
uswom pajdwes 8z91/0001

uedLBWY

asauede pue 9saWeU)dIA ‘Uealioy]

‘uelsy yinog ‘eurdiji4 ‘eseuy)
:sdnoibgns ueouswy ueISY

a[ews} pue aje\
+G¢ SHNpy
(L1 senem)
Rening sseoay aie) Arewnd
200z pue (1€ 9joAD) 5002 Aeming
yyeeH Ajunwwo) ueipeue)
s)npe oueu0

(029 = u) ueIsy JBYl0
(ce8 = u) ueisy yinog

(ge = u) esauyp
‘(ye = u) ueipu] 1se3
uswiom Juesbiuwi 9f

uawIom
oluye Awouiw Buowe Bujusalos
|eoIAIBD pue Jsealq jo ayeidn
pue abpsajmous aroidwi o}
uonuUdAIIUI PESEG-AHUNWWOD
JO SSOUBAI08)e BuIWEeXT

Apnis uonuaniaiul isod-aid

uawom
j0 dnoiBgns ueouswWYy ueISY Ul
sojes Buiusalos Aydesbowwew
pue 1s8] ded auiwex3g

Apnis [BUOI09S-SS0ID

slojeoipur Ayjenb

JO @SN pue MmalAsl ainyesal]|

aAISUBIX® pue snolobiy

1S90IAISS 8JBOU}|EaY 0} SSB00Y
Apnis [euonoes-ssoi)

159 8y} Buiney
10U 10} SUOSBaI Y} PUE ‘S}S8)}
ded Buiney jou jo ysu ybiy e

uswom Ajioulw a|gIsiA sulwex]
Apnis [BUO109S-SS01D)

suondeoiad pue

saoualadxa uonowold yyeay

S ,usWwom juelbiwiwi uelpu|

1se3 pue asauly) alojdx3
Alojelojdx3 :eanenend

buiusaios seoue)

jBoINIBY puB Jsealg

MN ‘plojpeig
(9661) ueyOUIBY

buiusalos seoue)
[eoINIB) pue JSealg
SN ‘eluiojied
(2002)

e je 1ebuig-emebey)

S$S800Y S82INBS YlBsH
olBuQ ‘01u0J0 |
(0102/6002) fe 19 UBWIBIG

bujusa.og [eoINIBD)
epeue) ‘Aebed
(6002) 12 19 Yyemyuewy

uonuseld
pue uonjowold yjjesH
epeue) ‘0juoio]
(¥002) fe 18 pRWyY

sbuipuiy

spouleiN

Bumes pue uonejndod Apnig

asodind pue ubisep Apnis

oido} pue
uoleoo| ‘deak ‘(s) Joyiny

(Penunuod) | sqeL



Juawsselrequia,
pue aweys, pres sdnoib ouyie
%G6 SI8LLIBq AUNWWOD paAiediad
Jeun,
SS9|UN JoU ‘luBISied ‘palsalalul
j0u 1ysape|bueg jsassjul O XoET]
SNJejs 2IWOoU09a0I00S
Jaybiy ‘1ebunoA ‘erew
%89 BuIuB8IOS DY Ul Js8liuf
lysepe|Bueg %G9 ‘mouy jou
PIP %0 "OHO Jo s8sneod peAigdied
uoljeuiwexa [eulbea Jo 1sa}
ded e pey 43AT %ee ‘1s8) ded
pey osje §i weibowwew e Buiney
H3AT vodal 0} Ajgyj1] 8low sawiy
9°G {PAUBAIDS JBABU BSOY] UBY)
sieak +09 pue ‘uedisAyd Ajwey
reinbal pey 4 ‘sieahk g< gn ul
JI weibowwew aaey 0} AjgyI| aiow
%8'$9 :welbowwew pey YA
slslieq pue
sjoljeq buiusalos Jeourd jsesiq
(6272
as ‘Ge’s ‘sieak uesw) eouswy
YHUON Ul Wi} 810w ‘uoneanpa
Jaybily a1em siojoipald gG = u
:wesbowwew e pey YIAIN PeH
oyeldn woneinynody
welbowwew 186 0} Ajgy|] sse
BujuesIds 0} siallieq pariedied
Aydesbowwew pue buess
UOIBWLION| UM PaJeIoossSy Alaixuy
sueroisAyd 1oy eousiejeid
slalleq ajdinw e2e) UsWOo)
sepnyye [einyny
slalleq
jeloueul pue jenpiAlpul ‘einionis

sanoulW dIuUyld
yum smainlalul /8 :Alenisodind
(%08-%G2) sployesnoy
lenpiaipul Bulidwes :snsusd
1002 yum Buiidwes wopuel

Blonp pasn Aaains snquyig

uolelnynooe
puUB UOIIBDIUNWIWOD ‘S82IN0Sal
Awey ‘isniisiw [eoipaw ‘pyoddns
[eloos ‘sjaljeq Bulusaios
Jaoue) :alleuuonsand
salousbe

Aunwwo) :Buidwes aaisoding

a|dwa}
B pue saiuad Ajunwwod
ueisy yinog :buidwes anisoding

900¢ Arenige- 01 GOOz 1snbny
Jayjo pue anjua) urer ‘senbsow
‘selempning ‘sayoinyd
‘soidwa] :Buidwes aaisoding
(61) sdnoib snoo4
sjuswasiuanpe snid
salouabe ‘sispes| Ajunwwon
:Buidwes aousiuaAu0d
pue payirelis aaisoding

olewsy) pue s|e\
(gz1) ushug
BHYM (€G) 8saulyD (80 1) Ueduyy
‘(92 1) ueeqque) ‘(£9) lysepe|bueq
(991) leisied ‘(yez2) uelpy

(%5°98) elpu| woyy Aol
uswiom juelbiwwi uelsy yinos
uolnelauab-isii4 :suedioed g6l

(%2) poindl (%1 p)
awoy apisino pakojdwa ((%61)
SI9YeWaWOoH :UsWoM [iwe] gZ|

(esuodsai o.'18) payoeoidde
USWOM UBOLIBWY UBIPU| UBISY ZIS

(%¥G) erewsy (%'Gy) aleN

(%8°6)

IuBIShEd {(%g'S) IledON (%S°€)
uelpu| ueisy :syuedioiued /|

Adoosopiowbis

a|qIxaj} yum Buiusaios Jaoued

1830910100 JNOQE S}aI|eq [eIN}ND

.SenuouIW JIUYld aulwexg
Apnis [euoljoes-ssol)

SOIUNWIWOD UBISY
yinog ui sajel Buluesios Jeoued
[e2IAI80 pUE ISB8Iq sulwex]
KaAINs [BUOI08S-SS01)

Jnoineyaq yieay isesiq o}

SOAIJUOU| pue sialleq pauodal

-J|oS S,UBWOM |lWe | Bujwex]
Aanns [euon09s-ss01)

USWOM UBIpU| UeBISY

ul Buiuesios 1sealq pue Aleixue

U98M}a( UOIJBIO0SSE Sajelapow

UO[1EJN}N2OE MOY BuUjWEX]
Aanns [euonoas-ssoi)

S9IIUNWIWOD

UBOUBWY UBISY JUBIalIp

g1 Buowe aledy)eay 0} ss900e

aouUBN|jul Jey} SIojoe) aujwexy
annduosa( eAelend

buiusaios

Jeoue?) [Bjo8iojo))

wopbury payun
(800%) /e 19 qgoy

buiuseaios seoue)
[BoINIBD) puk Jseslg
SN ‘obeayd

(2102) 1e 19 uousiy

bujuss.os 1eouey) jsealq
epeue) ‘0Juoio]
(qL002) fe 1o euBB

buussios 1eoury) jsesiq

[sisAjeue Arepuooeg] sn

‘uojbulysepp-alowieq
(€102) T8 1o 1uBpen

bujuesios

/88800y aledyjjesH

SN ‘puelliep
(qo0t02) 1B 18 B0

sbuipui4

spoyis N

Bupes pue uonejndod Apnis

asodind pue ubisep Apnig

oldo} pue
uoneoo| ‘Ieak ‘(s) Joyiny

(penunuod) | sjqeL



UoIIEpUSWILLI0DDI
ueioisAyd Jo yoe| %% | | pue
‘{ OAISUadxa 00}, 1S9} %) ‘Sisealq
yum swajqold ou %%,gg ‘ uoseal
ou, %6g buluesios o} Jeliieg
sleak Q1< 10} SN By} Ul
PBAI] USWOM 941"G/ puUe Siedh Q>
10} SN BY} Ul UBWOM %9'¥Z
sieaf z uiyum welbowwew peH
sauljepinb
0] 9ousIaype puk Siedh Z ulyim
Buiussios yum pajeloosse siojoe-
%% 8 orel asuodsay
abenbug|
%28 ‘BWl} JO YOB| %G'8S 1eoued
1SBaIq 10} UOIBINPa UOIOB1eP
Apea ul Bunedioiued o) sialueg
abpajmouy pey %t G
‘syluow g| uiyum wesbowwew
PeY %E L9 “+0¥ USWON Buljesedg
(%S8) uloq
MN “(%0v) usepelbueg ‘(%S)
lueished ‘(%0Z) uelpu] ueisy
‘ded jo piesy 18A3 (%09) uioq
MN “(%82) usepe|bueg ‘(%eg)
lueisijed ‘(%/€) Uelpu] ueisy
sieaf /-9 ‘Buiusslos [eoinieD)
(%1¥) uiog MN “(%¥1)
lysepe|bueg ‘(%81) luelspied
‘(%¥1) uelpu| uelsy :sieef o/
—0S ‘Bulusaios Jeoued Jsealg

SalreuuolsaNd
sbumpas Ayunwwod Jayjo
pue ‘a1ua) urer pue sanbsol
wi|sn|j\ oM} ‘selempning yyis
3.y} ‘sayainyod Inoy ‘sajdwiay
npuiy w613 :buldwes aaisoding

(%1°2) selieayy pue

(%1°¥) swiens [eINNo ‘(%te)

says snoibijal ‘(%8°65) Sal01s
A12201x) :Buidwes anisoding

Hun yiesH oluyig SHN pue
Awoyiny uoneonp3 yyesH wun
yoreasay uiesH [HOIN ‘2661
‘1snbny pue Anp Buunp sidwes
109|9S 0} Yyuiq Jo uiblio Joy
snsuad | g6 Buisn spjoyasnoH
:6uidwes wopuel pue aaisoding

Aanins a19|dwod 0} payoeoidde
USWOM UBDLBWY UBIPU| UBISY Z1G

abe Jo sieak g/—02
UawioMm Uelpu| Ueisy 46}

a[ews} pue aje|\
(sreeh /-91 1581
ded ‘sieah /05 Aydeibowwew)
suone[ndod 1ysepe|bueg

pue |ueisiyed ‘uelpu] Ueisy

USWOM UBIpU| UeISY Ul 8sn
Aydesbowwrew 1o} sioipald
pue aouaiaype Bulusalos
Jaoue? jsealq aujwexy

Aamns [euooas-sso1)
uopeoanpa
JO SSOUBAII0BY Ssasse
0} BUII9SE(Q B SINoiAByaq
Bujuealos pue sepnyne
‘abpajmouy Jaoued jsealq
S ,UBWOM UBIpU| UBISY Sulwex]

AanIns [euo09s-sS01D)

Uswom uelsy
UlnoS Ul SedIAI8S palejal-yiesy
JO sapnyje pue seousuadxs
‘Sseualeme aujwexg

Apnis |euoljo8s-ss01)

m:.\:mmgom. looue) jsealg

sn

‘uoibulysepp-aiowieg
(0102) ‘fe 19 1youBRWOS

bujusalog soouey) jsealg
SN ‘eluloyed
(1002) e 1o lo|pes

buiusalos seoue)

JBOINIBY) pup JSealg

MN ‘sefep pue puelbug
(v661) yepny

sbuipuiy

spouleiy

Bumes pue uonendod Apnis

asodind pue ubisep Apnig

oido} pue
uoneoo| ‘Ieak ‘(s) Joyiny

(Penunuod) | sqeL



uBIpuU| pue ueIsy
yinosg Jayi0 ‘lueisied Buowe
1s8ybIy sl aAe|al aouepusie
-UOU ‘UBWoOoM UsI}I0dS aliym
snsian sdnoib ouyie ui Jaybiy
aouepuse-uou bulussios 1sealq
8AeY JoU PIp LOY0d PaYIAUL JO %ET
dS9SHN 8002-200¢ :v.£8€ |
)Se 0} oym Jo pawliopad 3g0
moy Buimouy| JoN :ssaleg doj
suonsanb 9,06>
palomsue ‘o,g/ ‘lomsue Aj0aiiod
01 9|qeun 9%/ | :8bpamouy]
Buiuesios
1sealq 1noge piesy payodal
€/2 390 [Pey Jans, %S8¢ ‘390
JO pieay pey %gg ‘UoleuIlEXd
uireay olpousd suo pey %l
Aydesbowwrew
pue uoneulwEexXs 1sealq
[ea1ulo ‘uoieulLeXa-}|9s 1sealq
‘Buiusalos uibaqg 01 ebe ‘sioloe}
3sU ‘@ousploul Jo abpajmouy
MO| ‘uoljeulwexs ue pey Buiney
Jane, pauodal %9 ‘uoneuIEeXD
1sealq [eaiuld pawiouad
18NS, % eE ‘sa100s abipajmouy
U0 1081100 9,02 :UoIUBAIBIUJ-81d

Jauoioead

yyeay sfew Aq uoneuiwex3g
:sdnoub jje ssoioe sisLueq uowwo
welbowwew

186 0] aiaym jo abpajmous| 3oe|

0} Ajoyl| @J0w pue Jadued isealq
10} XSl 1e |88} 10U pIp — Slalleq
Jajealb pey sueipu] Uelsy awooul
-MOJ] O} -8jelapow ‘sjuelbiwwi
jusd8al UBY} 0S dJow Wesbowwew
reinba. pauodal sieak g|1<

SN ul asoy} ‘welbowwew
PeY %9 +0 uswom

aswuweibold Buiussiog

1Sealg 90IAI8S Y)esaH [euoleN

pue ‘L00g snsua) ‘ewwelbold

Bulueaiog 1seaig ysijoos

‘xapu| yjesH Ajunwuwon
:sisAfeue ejep Alepuodas

uonendod je6.e} jJO
abenbue| exods oym sueioisAyd
Awey x1g :buidwes aaisoding

Jaded

oluyle Ul sajoiue Bulusalos

pue ¥sil J8oURD Jsealq

npiN pue IpuliH O} ‘UohudAIelU|

saonoeld Ajiwe}

pue salouabe Juswalies-al
uonelbiww) :Buidwes saisodind

slolleq pue syeuaq
‘Aenes ‘Ayjiqndeasng :Aaning
suonesiueblo
Jay30 10 dlwapede ‘snolbijal
‘salouabe oluyle pue Agunwwod
snoue/ :Buidwes saisoding

(PeXIN pue ysinoos

3oe|q ‘ueaqque) ‘esauly) osfe)

(%8¥1) suepu| (%g L)

siueisied :(sieak £6—0G uswom)
Buiueaios 1sealq aunnol 1sii4

uswom JueiBiLWI UBISY YINOS 25

(%9°G) ueipeued (%9°8t)
uBISY yinog :Ayusepi aluyig
uswom juelBluwi ueISy Yinos 7/

(uswiom
ouldiji4 pue asauiyy siayio)
(8¢) uelpu| uelsy

Uswom Gz |

pUBI0OS Ul USWOM
JO} UOIJBLEA DJUY}e UO[}BIDPISUOD
ojul Bunye; axeldn Bujussios
Jaoueo jsealq aujwexy

Apnis [euo1}09s-SS01D)

uswom uelsy yinos ut (3g0)

uofjeulwexs jsealiq [eoul|o o}

slalleq panigolad-jas aulwexg
Apnjs |euo1}08s-SS010)

Koeoyye-jlos pue sjaljeq
‘aBpa|mous| Jeoued 1seaiq
s,uswom jueiBiuiwi ueisy yinos
ur ebueyd Jnoineyaq suiwexg
uonuaAIBlU| Je)Y-aloleg

Buluesios

Jooued jsealq 0} palejel

sooljoeId pue sjol[aq s,uswom

ueollsWY UeISy aulwexg
Apnis [euonoes-ssoi)

bujussios Joouey) jsealg
MN ‘PUeRods
(c+02) 1B 19 [esueg

bujuss.os Jeouey) jseslq
epeue) ‘ojuolo|
(#002) Hemels B pewyy

bujuss.os seoue) jsealq
epeue) ‘0juoio]

(5002) 1e 18 PRWYY

()

bujusaiog soouey) jsealg
SN ‘uebiyoi
(9002) 1E 19 N\

sbuipui4

spoyis N

Bupes pue uonejndod Apnis

asodind pue ubisep Apnig

oldo} pue
uoneoo| ‘Ieak ‘(s) Joyiny

(penunuod) | sjqeL



asaWeUlaIA pUB 8sauly)
‘suelsy yinos ueyj ded juadal
1SOW 9J9M SUBI0Y
4 :sisAjeue dnoibgns
dedq
e pey Buiney 43AJ Jo ded jusdal
yodal o} Ajpyl] SS9 ueISY Yinos
SN Ul sieak Jess9|
‘pauJEWUN ‘SN]E)S JIWOUOIB0I00S
Mo ‘asn ded moT :S10joIpaid
(£00°0 = d “%8. SNsION %t/) 910
J0 ©24nos [ensn Jo (L1000 > d ‘%8/.
SNsIan 9%g/) sieaws ded aney
0] Ajoy)l] sS87 Wawom ueIsy yinos
ajel 8suodsal %zl
uswiom
uelpu| o} pasedwod sdnoib Jayio ||e
ul Joyealb asn 1se) ded :ebpajmoud|
0-0pu| pue UBIpU| Ul SN
ded ur aoualayip ou ‘ded e pey
43T aaey o1 Ay sso| sdnoib
@91y} Jayjo ‘ded e pey 4IAT
aney 03 Aj@y1] 1sow dnolb H-oing
Japinoid wouy
UO[JEPUSWIWLIODaI PAAIBDa) {|njasn
se Buiuealos paniealad ‘sieak
J0W IO} SN Ul POAI| ‘uoieINpa
abs)|0D) paussids 8q o} A 1ISON
(s1eah )
welbowwew pey UsWom JO %889
SUOlBUILEXD
yyeay aanuanaid |l ypm
alep 0} dn aq 0} A|ayl] SS8| UBWOAA
a1ep
o} dn Buieq jo sppo Jejeald aled jo
90IN0S [BNSN (%6 g ‘UBWOM pue
%1 '9g ‘uaw ‘sjuelBluwl ys Buowe
MO| ‘S)S8} || JO snje)s 8)ep-0j-dn

SIHO Buisn Bujelp 161p
auoydaja :Buidwes wopuey

SUOIIRIO0SSE |UBLSIMEd/UBIpU|
om} Aq pasiopus spjoyssnoy
ueisy yinos :buidwes aaisoding

paquosap
10U JuBWNIOaI 1Yyleg MeN
Blquinjo)
ysnug jo Ausianiun ‘epeue)
woJ} sjuepnis ‘welshs yosessal
auluQ :buidwes anisoding

sire}
AJUNWWOD pUE JUBAS S UBWOM
‘syjuane/siie} yjeay ‘diysiom

Jo sa%e|d :Buldwes anisoding

(suoneurooeA ezuanjul
pue [eaoooownaud ‘snuejs}
pue ‘Buiuaalos 18oued [B}0810]00
‘ded ‘welbowwew ‘jolaisajoyd
‘alnssald poojq) suoljeulwexs
aAluanald ‘spjoyasnoy

ueIsy yinos :buidwes anisoding

(%1°6) sueIsy Yyinog

(%9°€) 48U10 ‘(%1°3) doelg

(%€11) «UeIsY (%1°0€) OluedsiH
(%9°6%) OUUM UBWOM 822'GZ

uswiom
Gee pue pepuodsel GL9 ‘80S| JO
(pauinias

S0P) SPIOYasNoY UEISY Yinos g161

(z22) uswom uelpeue)

-0in3 {(/92) BpRUB) Ul USWOM

uelsy ise3 £9¢ (62) epeue)

ul uswiom (D-opuj) UBIpeUB) UBIpU|
‘UsWwom (G 1) uelpu| :uswWoMm £99

(pauIoep %02) peyedioiped
uswiom uelpuj ueisy g0z

(sefew aiow) srewsy pue se
ueishied ul uioq %gl
‘elpu| Ul uiog %G9 :UBWOM GZZ
pauinial

N0 jJuas sAenINns €161/S0Y

asn s}
ded uo ejuioyjed ul uswom Jo
sdnoiBgns ueisy pue oluedsiH

pue A)oluyie/eoe. ssessy
Apnis [BUO1}09S-SS0ID

USWOM UBISY UINOoS Ul (siesh ¢
ulypm) asn jse} ded auiwexy
Apnis [BUO}08S-SS0ID

sdnoJb [einyno-ouyio

10UlSIp JNo} wolj uswom Buowe

sinoineyaq pue abpajmouy|

yyeay annonpoudal alojdx3
Apnis [euo1}09S-SS01D

USWOM UBIpU| UBISY

ul Bulueaios Jeoued jsealq

UHM PaJBIDOSSE SI0J0B) dujWeX]
Apnis [euo1}09s-SS01)

syuelBbiuwy ueisy yinos bBuowe
sojel ayeydn uojeuIWEXD
yieay aaiuasaid sujwex3
(s1sAjeue

Arepuooss) Apnis [euonoas-ssoi)

bujuesios

Jaoue) [eaINI8)

[rooe] sn ‘ewoyed
(5002) & 19 QY 2Q

bujuesios
Jaoue) [eaIne)
SN
(€002) 1e 19 Aypney)

uoleujwexs-jjos

1seaug pue buiusalos

180UBY) [BOINIBD)

elpu| ‘lyleg meN

pue ‘epeue) ‘J9ANOOUBA
(8002) e 10 ONOIg

m:.\:mmgom, looue) jsealg
[2002 1deg—Ae]
SN ‘uebiyoI

(0102) ‘18 1o elemxog

bujuesios
180ue?) [BJo810joD)
pue jeoinie) ‘jsealq
[Looz AInr o1 judy] sn
(c1o2)

Aypney) pue jewleyg

sbuipuiy

spouleiy

Bumes pue uonendod Apnis

asodind pue ubisep Apnig

oido} pue
uoneoo| ‘Ieak ‘(s) Joyiny

(Penunuod) | sqeL



dnoib ys Buowe Bulusalos

yum pajeroosse Apueoiubis

SN Ul sieak alo uoneINynodYy
VS % 0} pasedwod

sauljepinb o} Juslaype JN %E9
VS %8¢ 0} paledwod pauaslos
Janeu N %9°ce Aydeibowweyy
Jojolpald juepodwi sem
uollepuUaWIWO02al 10}00p Ajlwey ‘1sa}
ded pey oym asoy ] -abpajmous

10 paau Jo yoe| paaleosad

-}J|os ‘suoseal UoWWIOD ‘USWOM
%Eg ‘SUepNIS %/ g ded pey Jong
USWOM %99 pue sjuspnis
%91\ IS8} ded jo abpajmous] jo x3oe]
suazio

-uou pue pakojdwse ‘sieak 0G>
‘@ouelnsul yyeay yum ‘pakojdwaun
pue sieak 0G> ‘@oueinsul

yieay yum ‘eoueinsur yyesy

Ou peH wesy yinos xsu-ybiH
sieah g

1sed ul welbowwew ou pauodal
+SIBdA | UBWOM UBISY |[e JO %G GE
Bulussios

aneY 0] A[@Y|l] SS8| UBIOM

‘usw 0} pasedwod ‘saulepinb 18w
%Ge ‘Buiusaios pey 4aAg sjdwes
9|q1bI[e O %EE UOOUEBD [B}0810j0D)
SIUEISE Ul 1SOMO| PUE ‘SUBMUET
11S Ul sejel wesbowwew jsaybiy
‘sauljepinb Bulussids W %/G
pue %¢ "ded e pey HIAT %E9
‘wesbowwew e pey YIAT %29

Aydesbowwrew jo souepodul
pue uoleln}nooe ‘ejeos
sjallaq ‘yiesay 1sealg :sainses|y
yoeasno

Agunwwo) :Buidwes anisoding

S8J1u9d AjUNwwod
pue sjuapnis Alsianiun
ueisy yinog :buidwes aaisoding

SIHD Buisn sdnoib oluyje/sease
pajussaidai-lepun Buijjeip 16ip
auoydsja :Buidwes wopuey

uol1EeJO0qE||09
UHeeH 2lland Jo |00yas
V10N pue YI0MIeN UBISY yinog
suand Ajunwwod pue diysiom
10 saoe|d :Buldwes anisoding

(%Z 1) epu] pue (%12)

aunseled (%0¢) ueisied :(vS)

uelsy Yinos ‘(3IN) ulsise3 s|ppIN
(uonetsueb 1si1f) WiSN 202

uswom
lwel 29 pue Sjuepnis IWel 29

(esewreulaI) ‘suealoy]

‘sourdiji4 ‘esauedep ‘@sauly) osfe)

(se1 =u)

uelsy yinos :sdnoibgns ueisy
syoelans Apnis 1zG1

(%2S) slewsy (%8Y) alen

(%1) 19410

(%2) IledeN (%1 1) ueyue us

(%02) lusepe|bueg

(%G2) lueised ‘(%) uelpuj
SueISY UNos e

uswom wisnyy Buowe
AydesBowwrew aousanjul ey}
s10)08} pue Sjalleg Bulussios
pue Jaoued jsealq aujwexy
AanIns [euo1}08S-SS01D)

uswiom
ueisy yinog Buowre asn 1sa}
ded ywi| 1By} si0}oe} 8quosaeq
Apnis [euonoes-ssoi)

USWOM UBDLIBWY UBISY Ul

Bulusaios Aydeibowwew ugyui

1eyl sonsusloeseyd Ajusp|
Apnis [euooas-ss0ID

|e10810]00 pue ajeisoid

‘[eoIAI8D ‘Isealq ‘Siaoued

UOWIWOD N0} UM paleloosse

so1e|9.100 dlydeibowap pue

sojel BulueaIos Jeoued sujwexs
Apnis |euo108s-SS01D)

m:.\cmmgom, 19oue) jsealgq
SN ‘obeayd
(¥102) 1e 19 ureusey

buiusa.ios

18aue) [BoINIB)

epeue) ‘ojuolo |
(2002) ‘1e 19 BYdNY

bujuss.os 1eouey) jsealq
SN ‘eluioyed
(£002) e 19 ZOWoOn

bujuseaios seoue)
8]B]S0.Id pue [B]o8iojo)
‘1eaINIB) ‘Iseelg
SN ‘eluiofed

(6002) & 19 UUBID

sbuipui4

spoyis N

Bupes pue uonejndod Apnis

asodind pue ubisep Apnig

oldo} pue
uoneoo| ‘Ieak ‘(s) Joyiny

(penunuod) | sjqeL



2180 Arewnd ul
10U ‘spooyinoqufiau BwoouU| 1SaMO|
‘ueISy UInog Jeplo ul ded pey %g

‘epeue) ul sieak Q|> pue |spow
2180 Arewnd ul Jou 8soy} J0} saled
ded Jamo| ‘ded yum paieioosse
awooul pooyinoqybiaN :s/ojolpald
BOUJY YUON pue 1se3
9IPPIN ‘BISY yinos :sdnoib abe

yioqg ui ojel ajel pajsnipe 1semo]
dnoub eoualajes aym oufe]-uou
snsJon BulueaJos 19oued [B}0810]00
jo Ayjigqeqoud samoj Apueoiubis
Uelsy Yinos pue suea.oy]
‘souldijiq :sanuedsip bulusslos
slopuels| olloed

‘suelsy Yinos :sejews} Jajesin
Buiuaaios pasealoul
SN Ul dwi} BI0I :SI0oIpald
(%€°0v) seel
AydesBowwew 1semo| pue asn ded
1saybly sueisy bujussios Jeoues)
Jeak/sysin 10}00p /€62 payodal
UBWOM 9SBWRUIBIA :SJ0joB) pasaN
awooul ybiy
‘sueisy Yinos :siojoe) bujjqeus
pauew

o, J01ealb ‘yy :siojoe) buisodsipaid
snjejs |ejuew
pue SN Ul Sieak alow ‘uolyeonpa
‘fousiojoid abenbue| Jeybiy ‘aled
Jo 82INn0s [ens ded pey YIAT
(pareroosse Ajbuouis)
aoueINsU| welbowwew pue
ded Buiney 43A3 o slojipald
sieah g
U081 Ul 9%9G ‘weibowwew pey
1918 9%,0/ (g/2) 18pjo pue sieaf Op
Jeak

Jusoal Ul %G ‘ded pey HIAT %.L9

8002

—9002 ‘waisAg eleq ueibiuw|

papue ‘eseqereq sueldisAud
ouejuQ :sishjeue eyep Arepuodes

(5002 ‘€002
‘1002) SIHO Buisn Buyelp ybIp
auoydsja :Buidwes wopuey

SIHO Buisn Buyelp ubip
auoydeja] :Buidwes wopuey

shaning mainelu| yiesH

|EUOIBN PUB 80UEJ|IBAINS

10)0BA ¥SiY [einoireyag

1S1] dweulns

UBISY YINOS :S[enpiApul
pajos|es wopues pue aaisoding

spooylnoqybiau

swooul-mo| Buowe psjuesaidal 8q
0} Ajai| @10[\ :panuep! syueIBiw|

(s1eah 69—8|) uswom oueuQ

alews} pue sje
siapue|s|
oloed pue souldiji4 ‘©SaWRUIBIA

‘sueIsy Uinog ‘eseuedep ‘suealoy

‘asauIy) :(IdVY) siepuels|
Jljloed pue ueduBWY uelsy

(osauedep ‘esoweulain

‘suealoy| ‘sourdiji4 ‘@sauiy) osfe)

%60 ‘Uelsy uyinos

‘(poyeBa.bbe %1 1)

sdno.b (Yy) ueolswy uelsy XIS
(%9°88) UM BUET-UON

(8=u)

18Yl0 (G = u) lueishied ‘(g1 = u)

lysepe|bueg ‘(g = u) ueipy
uswoM UBISY UInos 86

uswiom juesBiww|

Buowe seyes Bulussios

19ouBd [BOIAIBD BulWex]
Apnis [euonoas-ssoI)

SN @ys uj suonendod Aouiw
ojuyie ui ayeydn Bujuaaios
J9OUBD [B}08.0]00 SUIWEXT

Apnis [euooas-sS0ID

USWOM 8}Iym euryeT-uou
0} paJedwod UsWOM UBDLIBWY
uelisy Buowe sanedsip
Bujuaaios 19oued SSassy
Apnis [BuO1}09s-SS01)

uswiom
ueisy yinos ui Buiueslos Jeoued
[e2IAI90 pUE 1SBBIq Bujwex]
[euo1}08s-85010)

buiuss.ios

Jaoue) [eoInI8)

Bpeue) ‘0Ju0J0 |
(0102) 1e 19 S1eyoT

bujuesios

190uB) [B10810j0D)

SN ‘eluoyED
(L102) T8 10 907

buiusalos sooue)

[BOINIBD) puB jsealg

SN ‘eluioyed
(B010Z) 1B 18 997

buiusalos seoue)
JBOINIBY) pup JSealg

SN eyl Ul senio usAes

(9002) 1e 19 WeES|

sbuipuiy

spouleiy

Bumes pue uonendod Apnis

asodind pue ubisep Apnig

oido} pue

uoneoo| ‘Ieak ‘(s) Joyiny

(Penunuod) | sqeL



J0301pa.d

urew ‘aduelinsul ‘1904 pue

ded sppo leyealb ‘uoneonpa Jaybiy

%08< ‘Buiusaios |e jo sppo Jerealb

‘sreak 01< SN sJ0101pdid (%9°2E

SNsIaN 96 G) Adoosouoloo

pue (%9°0€ SNSIdA %g GY)

1904 op 0} Ajsji| 10w us|yl
asuodsal %g9

asn Aydeibowwew payodas

%L"0b ‘359 popodal %|°Le

‘asn ded pauodal 9,6/ 1500

0} enp ueroisAyd HSIA JoU PIP %S5 92

pue (4G = u) painsuiun {(sieak g)

HISIA [edlpSW sunnol pey %/.°c8
(0G2| = u) ssuodsal %G'€L

1904

pue ysu jo uondedlad ‘uoneinynode

abenbue] Adoosopus

Jo siojoipaud buisodsipaid

'90UBPISa) PUB BWIODU|

Adoosopus jo siojoipeid buyqeusy

ISnJisiW [eoIpaw

pue uoneinynooe abenbue

11§04 jo siopipeid buyqeus

Adoosopua

Pey %9°€l ‘1904 PeY %8 -1eoued
1210810109 JO YSU paAiealad %22

SNJe}S OIWOU0J80I00S

Je|iWIS JO UBWOM 8)Iym

ulog-aAl1BU 10} %0/< 01 pasedwod

asn ded %Gg—G| ‘Uswom

qely/ueIsy 1S9\ puUe ‘UeIsy jse]

-yinos ‘uelsy yinog bBuowe sajel
ded 1semon] wewom ulog-ueipeuer)

(asuodsal 9,z9 yum)

9INPON [013u0) Jaoue)/Aaning

MaINBIU| Yl eaH [euolieN

auoyds|a] pue uoneyAul
pajie\ :budwes aaisoding

aJreuuonsenb palalsiuiwpe-jes
0L0Z—

8002 SIuaAd snolbi[al Jo UBIIAID
‘leanyny :Buidwes aaisoding

$90IN0Ssal
Ajlwey pue poddns [eroos
‘uoneln}nNdoe ‘Isniisiw [ealpaw
‘sjolleq Jooue) :sainses|y
juswiyinIoal Aousbe

Ajunwwo) :Buidwes anisoding

Aoning yyeeH Ayunwwon

uelpeue) £00¢-2c002

pue Aening yyesH uonendod
leuoneN 9661 :Buidwes wopuey

(%9'8¢) 8lews} ‘(% 09) oleN
SueIpU| UBISY O} SUOHBIAUI 0062

(CARZS R

(%1°€2) slaylo

pue (%5°6) nbnigL (%v"v1) IPUIH
‘(%€S) heselny :syuedioied 0621

s1eah +G SN Ul PaAI| %1 6L
olews) pue ale|\
syueIBILIWI

UEBISY YInos uolnesauab-isily /2

(ouidiji4 ‘eseuedep

‘uealoy| ‘esauly) ‘uelsy 1Sepn
/gely ‘OlUEdSIH “fOB|q ‘@Nym Os[e)
uelsy 1se3-yinos ‘uelsy yinos
uswom elblwwi /geg

SN

8y} Ul suelpu| ueisy ul saonoeld

Bulussaios Jeourd sulwiele[
Apnis [euol08s-sso1)

suelpu| ueISy J0}
9JBD [BOIPaW YIM UoNoriSieS
pue uolesi|in SedIAIeS
Ulleay “unoineyaq pajejai-yiesy
‘uondeosad yyesy-yes suiwexy
Apnis [euonoes-ssoi)

sjuelBiuw uelsy yinos

Buowre axeldn Buiussios YD

aouanyul jey siojoe} Bulgeus

pue Buisodsipaid ssessy
Apnis [BUO08S-SS0ID

Bujusalos aouanpul

1By} SI010B} 810 pue USWOM

welbiwwi uowe Buiusalos

JoouBd [BOIAISD SUIWEXT
Apnis [euonoes-ssoi)

buiusalos seoue)
SN 8y} Ul SaIld UsAeS
(L102) e 12 EISIN

$S800Y S80IMBS Y}/BaH
SN ‘ofeolyn
pue Assier meN

(2102) '1e 19 BNOIYBIN

buiuss.ios
Jooues [B108i0jo)
SN ‘obeayd

(¥ 102) 'fe 10 uous|y

buiuss.ios
180uen) [eoIAI8D)
epeue)
(£00%2)
Apauuay| % pleuogo

sbuipui4

spoyis N

Bupes pue uonejndod Apnis

asodind pue ubisep Apnig

oldo} pue
uoneoo| ‘Ieak ‘(s) Joyiny

(penunuod) | sjqeL



189} ded Jo welbowwew ‘ySd asn
0} Ajoxl| sse wonesiin “sieak 01<
o} epeue) Ul %15 :000°0€$>
awWooul 9ABRY pue Uoleonpa Jaybiy
palejdwod ‘papsew Ajgy aiow
‘19bunoA Apueoniubis sanuoulp
1S9} Jaylie aAey jou
pIp oym 8soy} uey) wesbowwew
PeY §i 1804 oAey 0} Aoy 810w
OU UBWOM UBISY YINOS “%E'28
SNSIBA %G 61 ‘UBWIOM UBISY-UOU
uey} 1904 8¥e|dwod o} Al sso|
USWOM UBISY YINOS "USWOM UBISY
-UOU SNSIOA %g"/2 SNSIOA %
159} Buiusalos (1) Ajuo peiejdwod
sueIsy Yinos Jo uoiyodoud Jelesis)
pooyi|ey|l| paseasosp
98D JO 92IN0S [BNSN JO MoeT WISy
yinos uy jse} ded *3g0 pasealosp
@oUBINSUI JO YOE| ‘39D J0 pooylay|
pasealoul 81ed Jo 92IN0S [ensM)
SUBISY Yinos Ul 3g0 4O SIojolpald
159MO| (%19) SueIsy yinos
‘Aousroyoid ysibuz -1semo| (%6¢)
SUBISY YInos :sejes weisbowwepy
sieak g< welbowwew
paAigoal 10U peY %P2 (Snsuad
SN 01 pasipiepuels abe) sieak +0t
sdnoub Jayio o} pasedwod
ded e panigdal aney JoABU 0}
Aoy a10w 1ysepe|bueg ‘ded pey
Janau (snsued SN Ol pasiplepuels
abe) %Gy :e1el asuodsal %8°06

"1 9]9Ao ‘Aening

yyesH Auunwwo) ueipeue)

sieak +g|

‘ployasnoy :Buidwes wopuey

pasn os[e (¥00z-6861)

G ‘2 ‘I spunou ‘Buiuseios 1se8lq
0} PaNIAUI UBWIOM JO 18sgns
‘(2002-0002) erep swweiboid
|emog seo1MeS YlesH [euoieN
:sisAfeue ejep Alepuodag

1JeIS Uelpu| ueisy

yum Aenins suoydslal ‘SIHO

Buirelp ubIp

auoydsja :Buidwes wopuey

Aenng yyeaH

Aunwwon Al oA MaN

Buidwes Joop-0}-100p

ployasnoH :6uidwes wopuey

a[ews} pue aje|\
(aHum
‘UBdLIBWIY UNET Yoe|q ‘UBISY 1SOM
/gely ‘ueisy }se3-yinog Jo ouidiji4
‘uealoy ‘essuedep ‘@sauly) ‘os|e)
(Z¥¥) = u) ueisy yinos

‘selloulw 8[qIsia £50L

(e28 =u)

ueIsy yinos (/6821 = u)

ysnug auym ueisy-uop Buiuesios

1Sea.q 0] PAlAUI UBWOM 0L/ ‘8|

(6€5 = u) ueIsy

yinos (£20'69 = u) ueIsy-UuoN
“m:_:mm._om [2MO0Q 01 palAul 9962/

(esawreulal) ‘suealoy]
‘asaueder ‘souldi|i4 ‘@sauly) osfe)
(661 = ) uelSY yinog

sjuedpiped 191z

(291 = u) ajel asuodsay
uswom lysepe|bueg 81

epeue) ul senUoulw
a|qIsIA pue auyp Agq seoinies
yleay Jo uonEsIIN 8y} SuIWEXT
Apnis [euonoes-ssoi)

puejbu3z ui

(sueisy yinos Buipnjour) uswom

ul ayeldn Buiussios Jaoued

|omoq pue isealq aulwisieq
Apnis [Buo}08S-SS0ID

SuBOLBWY URISY 10}

BuiueeIos Jeourd [BOIAIBD puR

1Sealq 01 palejel uonein)nooe
pue sssooe sjenjeA]
Apnis [euonoes-ssoI)

a|dwes 1ysape|bueg
e Buowe spoau ssassy
Apnis [euonoas-ssoi)

S$S800Y S89IMBS YljesH
Eepeue)
(9002) e 18 UBND

bujusaios sooue)
/B108.0j0D) pue JSealg
[Bunjoes; siesh g1
MN ‘elysyomiey
pue Anuanod

(0102) B 19 B21d

buiussios seoue)

jBoINIBD) pue Jsesig

[eooz]

SN ‘eluioyed
(0102) 7& 35 YeInOd

SposN SNBSS YifesH
SN “HOA MeN
(2L02) 1B 19 I181ed

sbuipuiy

spouleiN

Bumes pue uonejndod Apnig

asodind pue ubisep Apnis

oido} pue
uoleoo| ‘deak ‘(s) Joyiny

(Penunuod) | sqeL



aNPJAAO 98q 0} JO PaUdaIIS aq 0}
AjoX|| SS9 SueISY UInos ‘salloisiy
Bulusaios 1sealq a|qeidadoe
pey SueIsy-uou Jo %8/ pue
SUBISY YINOS JO %ES BuIusalos
Joouro jsealg abelanod loyealb
pey sueisy yinos ‘saoloeld
om} Jo} ‘salolsly Buluealos
[eoInI90 B|qeidadoe pey suelsy
-Uou JO %G/ pue Uelsy yinos
%29 BuluB8IdS 182UBD [RIINIBD
Buiusaios Buipnjoul
S92IMBS Yljeay aAnuanaid jo
ssauandadal pue abpsimouy aiow
‘gouapisal Jabuoj ‘npuly :seomias
yiyeay aiow buisn o} sejqeLiea
feinyny awoodul JOMOo| YIm
paurews. abe jo j08y3 bulygeuy
uopesl|iin aseoyyeay
Ul ®dUBLIBA JO %z / Bulureldxe
weoliubis aby buisodsipai
sdnolb xis Jayjo ueyl ‘.01
‘ssaualeme jsajealb Iysepe|bueg
:Bujuesios 19ouBd [B}0810j0D
suelpu| uey} sewwelbold Jeoued
[BOIAI9D puUE }SBBIq JO SSausIeme
Jeyealb pey ueaqque) *(jeoinied
%99 ‘ISedIq %69) djdwes snaiuyig
Buowe 1semo| pue sswweiboid
Buiuesios (%18) 1eoued [eained
pue (%68) 1seaiq Jo abpajmouy
1saybly ‘sjdwes ayyp Aeains SNO
sieak op<
UBWOM JO 4,82 welbowweyy
‘pey JansuU %g8 Wex3 jsealg
[eauD “ybney Jou %6/ JSg op
0} wiee] *3Sg wioped 10U PP %L
‘339 J0 pieay %G8 ‘Alyuow auo
pue Jeak e 9ou0 |> ples gg ;359
pue 18ouBd }seaiq jo abpajmou

Awoyiny yyesH
pleyexeM jo uonelsifal yyesy
a1eo Aewud ‘Aousby sedinies

[eJjUBD) BIIYSIHIOA 1ISOM
‘soonoeld [esousb ueloisAyd

b3 :siskjeue eyep Alepuodeg

Kenins suoydsje) pue ueos

1s1] sweuing Buldwes wopuey

a|npow Jaoued maN/sAenins
snqiuyig pue (SNQ) uouido
SolsNelS [euolen Jo 8210
papie-1aindwod uosiad-ul

‘spjoyasnop :Buidwes wopuey

BUBWOQ Ul 81)us) dlwe|s| Wo.y

wswinIoay :Buldwes anisoding

aouapisal Jo} Appoalipul pue aonoeid
[essuab pue ‘ebe Aq payojew
USWOM UBISY-UOU pUB UBISY YINOoS
sanjiqissod G291

10 %¢’G ‘UsWom uelsy yinos gsg8

(%S vP) olewsy ‘(%G°qS) o

(%02) NpuH {(%5°02)

wiSnNN {(%G°SS) UNIS :sieehk +GG
sueisy UInoS (%6°99) 62£/022

(ueowyy ‘ueaqgue) ‘eseuly) osie)
(921 = u) wsepe|fueg (cee = u)
eisied (9% = u) Uelpu| (%95

‘1IoqUIBAON PUEB %84 ‘49g010Q)

sdnoib oiuyie xis ‘00G| snquylg

U800

ssousleme Jaoued pale|dwod goze
(%19) £99¢/9122 :SNO

(uepior ‘aunsejed
/|eeis| ‘uelsiueybly wolj osfe)
(81 = u) ueisned
‘peredioied uswom (%8/) 6€
payoeolidde

uaWoM Olwels| uelsy 3\ 05

pue|Bug ‘eaysHIOA 1S9

ul eeldn Bulusaios Jaoued

[e01AI80 pUE 1sealq aulwisleq
Apnis [euonoes-ssoi)

sjueIBiww Ueisy Yinos

J9PJO Ul UONESI[IIN S82IAIeS

yllesy uielsem Uo SIojoe)

a|diyinw Jo 1080 By} BuIwEex]
Apnis [euonoes-ssoi)

MN ul sdnoib

oluyle Buowe sewweiboid

Buiuea.os Jeoued |euoleu

99.U} JO SSoUaIeME BujWEeX]
Apnis [BUOI09S-SS0ID

uawIom
elBiwwi olwels| ueisy (JN)
ulelses aIppIN Ul uoeulwexs
-J|os 1sealq jo Aouanba.y
pue afpajmouy auiwex3
Apnis [euonoes-ssoi)

bujusaios Jeoue)

[eoInIB) pue jsealg

MN ‘PlaySNBM
(Lo02) e i9 uonng

uonesiyiN
S80IMBS YlfesH
epeue) ‘eeqly

(0102) 1e71 %8 pooing

bujuesios

J8ouey) [8108iojoD)

pue [eainig)) ‘jsealg

MN ‘PUBROOS

pue ‘saep) ‘puejbu]
(0102) 1& 19 qqoy

Buiusslog 1ooue) jseaig
SN ‘ByseIgeN
(0002) weieley ® iplysey

sbuipui4

spoyis N

Bupes pue uonejndod Apnis

asodind pue ubisep Apnig

oldo} pue
uoneoo| ‘Ieak ‘(s) Joyiny

(penunuod) | sjqeL



usuRuoogns
8y} Wolj SUBISY UINOS 10} %BE
ayel pausalos-1anau, (L0000 > d
‘%L L SNSIOA 9%9°GQ) UBWIOM
uelsy yinos Jayio ueyy uiblio
JuBUIIUOOQNS UBIPU| Jamo; axeldn
(k000 > d)
suelsy-UoU 10} %0'€/ SNSIoA
%G"69 ‘UBISY UINOS o} exeidn
"UBISY UINOS UBWOM (%E'6) £829
‘aw} Jano paosnpas Apybis
SolLEdsIP UM (L punol) % 'GL'sA
%8°09 ‘sueisy-uou 0} paledwod
Bulusaios 1sealq Jamo| Apueoiiubis
pey osfe ueisy Yyinos *(} punol)
SUeISY-UOU 10} %€ 19 SNSIon
%8°2¢ ‘@xeidn Buiusslos [810910]00
paisnipeun-moy| ueoyiubis
Alreonsiiels pey sueisy yinos
yiesy
Noge pauIaduod Jou pue abenbue)
‘Buiieadde jou 1904 ‘@bpajmouy jo
Moe| ‘Buiussios jou 1oj suoseay (g)
‘abpa|mouy yoe| ‘buiuesios spiemo}
spniy (2) ‘onsijere} ‘presje
8oued Jo Jes) puk abpajmou|
(1) :& ye4q "uoddns [elo0s
pue aouspiuod Mo|  Buisselrequis,
‘Aigndeosns panigaiad Jemol
‘UeIsy Uinos g Ued ‘sueadoing
-9llyM UBY} JI8MO| ‘sue|isy
-UoU Ul %g°€9 snsJoA axeidn
%¢ E7—%8°0€ ‘UBISY UINOS L Led

Aoyiny

UieaH Je1sayouely WoJy Spiodal

Buiuselos oluos08le 1002 do4
:sisAjeue ejep Alepuodag

awwelbold

Bujuasiog Jeoue) |amog

[euolieN jo (5002—£002) 2

uolsses (2002-0002) | uoisses
:sisAjeue ejep Alepuooas

uswiHNIoBl
awwesboud Buiusalos
Jemog :Bundwes anisoding

(ureyug yeaun pue ‘JBUYIO os|e)

(0e8'29 = u) ueisy yinog :Ayouyig

abe Jo sieak y9—

0g uswom 8|qibie 1o sp1odal £19°2/

olewa = 9e|
uelsy yinos
1ay10 pue ‘YIS ‘wiIsN I1BYl0
-npuiH ‘neseln-npuiH-(6+98 = u)
Suelsy Yinos :(g pue | punol)
syuedionted ovL‘Ove

olews) pue ale|\
(g1 = u) npinsueIsSiNed ‘(1€ = U)
neselny ‘(ge = u) YIS 1gelund
‘(v¥ = u) ysepe|bueg ¢ ped
(L1e = u) 1gelund-uxis (161 = u)
wisny {(£8 = u) Jayio-npuiy
((¥61 = u) neren-npuiy :g ved

(%29) 26621 | Ued

UuswIom
ul Ayoluyie Aq axeidn Bujusaios
J90UEBD [B01AIBD BUIWIB}e(
Apnis [euonoas-sso1)

MN ur sewwelboid

Buiusaios pasiueblio

om} Joy Buiusaios 19oued (0002

ul uebaq) |amoq pue }seaiq

1o} @xeidn Jo suleped aujwexy
Apnis [eUOI}09S-SS0ID

UoleAIlOW PUE JNOIABYS]

1o} suoseal ssassy :Apnis

anelend ¢ ued ‘siepuodsal

-uou pue siepuodsal

1904 yim sepniie pue syeljeq

puejsiapun :Apnis [euol}oes

-§S010 2 Wed ‘W 1904

Jo uinyais yum axeldn Bujussios

J9oUBD [B}08.0]00 SUIWEXT
:Apn)s [euoNo8s-ssoI) | Ued

buiussios

laoue) [eaINe)

pue|bu3z ‘ie1sayoueyy
(+002) 12 18 qaem

bujusaios Jeoue)
/BJo2.10j00) pUE ISealq
NN ‘@uysHIIMIBA
pue Anuanon

(8002) e 18 BIndazdzZS

bujuesios
182UBD) [B19810j0D)
N
(£002) /e 1o eINdEZOZS

sbuipuiq

Spoyle

Bupes pue uonendod Apnis

asodind pue ubisep Apnig

oidoy pue

uoneoo| ‘Ieak ‘(s) Joyiny

(ponunuoo) | syqeL



188} poo|q 020 [edse) 1904

abenbug|
pue sjueiBluwi Jusdey :sisuleg
*(sleak g 1se]) welbowwew
pey %ee ‘welbowwew
Jejnbal oy eyep palejdwod
€62 JO "weibowwew pey %9g
uaa1os Aue 9,6, pue Adoosopus
%.G ‘1904 %8S ‘SeNym
oule]-uou 0} paledwod usaIds
Aue 9,86 pue Adoosopua %zi
‘1904 %8¢ ¥V ul 1emo| Bulusaiog
(VV) e1el asuodsal %9
sueIsy Jayjo
10 ‘ueISy Yinog ‘esaulyy ded
e pey 8.y HIAT 01 Ajey)| 1see]
sjuesBiwwl
wier-Buo %9570 PUe JUBd8I %610
:UBWIOM UIOG-8AljeU 0} paledwod
ded e buirey HIA3F 0 SPPO
sjuelBiwwl
we)-Buoj 2,88 pue uaoal
%G9 ‘UI0Q-9AlBU %68 1S8] ded PEH

sliej yijesy
pue snoibijal ‘s[eloos ‘sjennss)
‘Aunwwo? :Buldwes saisodind

100¢ ‘SIHO
suolnesiuebio

Aunwwos woly sisi|
auoydsja :Buidwes wopuey

(e002) 2 eho ‘Aening

yieaH Ayunwwo) uejpeue)

‘sieak go—g| uswom
‘ployasnoH :buidwes wopuey

(sourdijiq ‘suealoy
‘@ssueMIE] IO 8SBUIYD OS[R)
(%G€)

60} ‘Uelpu| UBISY :USWOM VY GLE

a[ews} pue ae
(eseweulBIA ‘suealoy]
‘asaueder ‘souldiji{ ‘@sauiy) osfe)
(8v 1 = u) sueisy yinog

+ sJeah 0g ‘sployssnoy 000°SS

(Ieyi0 “foelq

‘UeISy JBYIO ‘eseuly) ‘eNY\ os[e)

(%1°5) UsWom UBIsY yinos
uJ0g-aAlBU pue jueiBiwiw|

asn
wesbowwew pue abpajmouy
‘sjelleq s,UsWoM Yy aulwexs
Apnis [euo}09S-SS0ID

sdnoib (yy) ueouswy

uelsy Ul sejel Buiusaios

190UBD [B}08.0]00 BuIWEeX]
Apnis [euo}oes-ssoi)

BpeuB) Ul USWOM UIOG-SA}eU
pue juesbiwwi Buowe Bulussios
JoouBd [BOIAIBD YIM PBJBIO0SSE
sJoj0e} pooyinogybiau
puUE [enpiAlpul sujwexg
[euo108s-sS0.ID

SN ‘uebiyoiy
buusaios Jeoury) jsesiq
(6002) siuoy 3 N

bujuesios

190Uk [B}08i0j0)

SN ‘eluiofed
(5002) 8 18 Buom

buiussios
lsoue) [eainie)
epeue) ‘JeANOdUBA
pue ‘0juo0i0] ‘|esljuol
(£00%2)

PIOGM3N 8 UBWIOAN

sbuipui4

spoyis N

Bupes pue uonejndod Apnis

asodind pue ubisep Apnig

oldo} pue
uoneoo| ‘Ieak ‘(s) Joyiny

(penunuod) | sjqeL



Table 2 Scoping study: numerical summary of research studies

Geography UK US Canada

Screening or services

Colorectal screening 4 3 0
Breast screening 5 10 7
Cervical screening 1 3 7
Breast and cervical screening 4 5 2
Breast, cervical and colorectal screening 1 3 2
Breast and colorectal screening 2 0 0
Health promotion/services provision 1 3 7
Research methods
Quantitative: cross-sectional surveys 10 25 11
Qualitative: focus group/one-on-one 6 2 12
interviews
Other: mixed methods/review/intervention 2 0 2
study
General topic area
Beliefs and attitudes (Table 1A); 11 9 16
barriers/predictors to utilisation
(Table 1B)
Knowledge and uptake (Table 1C) 7 18 9
Total studies 18 27 25

health practices (Bottorff et al. 2001b, Oelke & Voll-
man 2007). Maintaining privacy was another impor-
tant concern, especially when accessing health
services in smaller communities (Oelke & Vollman
2007).

In contrast, families could play an important role in
validating concerns, and providing advice and recom-
mendations (Oelke & Vollman 2007). The head of the
household or a close friend sometimes provided advice
on health issues or consulted on whether it was neces-
sary to seek out physician advice (Bottorff et al. 1998,
2001b, Ahmad et al. 2004, Oelke & Vollman 2007, Ban-
ning & Hafeez 2010). Family support to access health-
care was especially important when women did not
speak English (Choudhry 1998, Ahmad et al. 2011). A
lack of informal support networks or extended family
increased a SA immigrant woman’s dependence on
family members when accessing health services (Cho-
udhry 1998, Thomas et al. 2005). For some SA Muslim
women, family played a role in assuring cultural val-
ues were maintained with respect to western health-
care practices, for example, the recommendation of a
Pap test for an unmarried woman went against Mus-
lim beliefs and values (Matin & LeBaron 2004). Alter-
natively, some SA immigrants” immediate family and
relatives encouraged them to have screening (Oelke &
Vollman 2007, Karbani et al. 2011).

Some SA immigrant women lived in patriarchal
families, where their primary role was to meet family
obligations including care-giving, homemaking and/
or contributing by working outside the home (Bot-

torff et al. 1998, 2001b, Oelke & Vollman 2007). Fam-
ily needs could supersede personal needs (Oelke &
Vollman 2007). In other situations, SA immigrant
women believed that they were not to burden their
family; and so, good health maintenance was
required to fulfil their obligations (Choudhry 1998,
Bottorff et al. 2001b).

Holistic healthcare. A holistic approach to health was
believed to be conducive to maintaining health
among both SA immigrant men and women (Bottorff
et al. 1998, Choudhry 1998, Asanin & Wilson 2007).
Some SA immigrant women reported the belief that
health maintenance involved a balance between body,
mind and spirit (Choudhry 1998, Bottorff et al. 2001b,
Black & Zsoldos 2003). Importance was placed on
diet, physical activity, reduced levels of stress and
relaxation (Bottorff et al. 1998, Choudhry 1998, Black
& Zsoldos 2003). Among SA immigrant women of
higher socioeconomic status, greater motivation to
take care of one’s health and confidence with per-
forming breast self-examination were associated with
greater perceived benefits of mammography (Poona-
walla et al. 2014).

In other situations, SA immigrants’ healthcare
encounters with physicians were not perceived to be
holistic; rather, they were perceived to be rushed,
impersonal and reserved, creating challenges and
conflicts due to differing views of health (Asanin &
Wilson 2007, Lobb et al. 2013). In addition, SA immi-
grants believed that the health system was not
respectful nor did it provide accommodation for the
SA culture and traditional views of health, which cre-
ated ‘ethno-cultural discordance” (Lobb et al. 2013). A
physician’s lack of respect and sensitivity towards
Muslim women’s values of modesty and virginity
were issues that did not align with cultural views
among some SA immigrant women (Matin & LeBar-
on 2004). SA immigrants also reported lower satisfac-
tion with the routine health examination (Asanin &
Wilson 2007, Bierman et al. 2009/2010). The physi-
cian’s role in promoting cancer screening was
believed to be important for access to cancer screen-
ing tests (Lobb ef al. 2013). As well, level of trust with
doctors or other healthcare workers was an enabling
predictor for faecal occult blood test (FOBT) uptake
among SA immigrants (Menon et al. 2014). The dis-
cordance between what SA immigrants believed and
what occurred in western health systems poses chal-
lenges in promoting health and cancer screening
uptake.

Fatalism. Karma and destiny were directly linked to
fatalistic beliefs, whereby cancer was one’s destiny



Table 3 Thematic analysis arising from studies and reports regarding cancer screening among South Asian (SA) immigrants

Theme Sub-theme Study distribution and references
1. Beliefs and Family as central 11 studies: one included samples of both genders
attitudes The cultural beliefs and values  Bottorff et al. (1998), Choudhry (1998), Bottorff et al. (2001b), Meana
Beliefs and associated with family such as et al. (2001a), Ahmad et al. (2004), Matin & LeBaron (2004), Thomas
attitudes cohesiveness, respect and et al. (2005), Oelke & Vollman (2007), Banning & Hafeez (2010),
towards honour were important findings Ahmad et al. (2011), Karbani et al. (2011)
cancer related to sociocultural context
and screening of SA immigrants

Holistic healthcare
The perception that maintaining
health also occurs informally,
and involves lifestyle balance
(diet, physical activity, rest,
reduced stress)

Fatalism
The views associated with
cancer emerged as a strong
belief that it was out of
individual control and led to
death

Screening not necessary
The low self-perceived risk that
screening was only indicated for
those at risk, or those who had
symptoms

Emotion-laden perceptions
Negative emotional states were
reasons for not engaging in
cancer screening

2. Lack of knowledge
Reasons for not engaging in cancer screening included
limited knowledge of cancer type, the causes of cancer,
awareness or types of screening tests, and access points
to obtain screening

3. Barriers to Individual barriers
access The personal and individual
Individualised or factors that inhibit individuals
systematic reasons from accessing cancer
that impede the ability  screening, such as language,
to access cancer social support, time, money and
screening transportation

Structural barriers
The systemic factors inherent in
the way health services are
organised that limit access to
cancer screening, such as
physician gender, culture or
recommendation

10 studies: four included samples of both genders

Bottorff et al. (1998), Choudhry (1998), Bottorff et al. (2001b), Black &
Zsoldos (2003), Matin & LeBaron (2004), Asanin & Wilson (2007),
Bierman et al. (2009/2010), Lobb et al. (2013), Menon et al. (2014),
Poonawalla et al. (2014)

10 studies: six included samples of both genders

Bottorff et al. (1998), Choudhry (1998), Meana et al. (2001a), Black &
Zsoldos (2003), Szczepura et al. (2003), Pfeffer (2004), Randhawa &
Owens (2004), Thomas et al. (2005), Karbani et al. (2011), Gesink et al.
(2014)

14 studies: six included samples of both genders

Rudat (1994), Bottorff et al. (1998), Sadler et al. (2001), Szczepura et al.
(20083), Pfeffer (2004), Thomas et al. (2005), Wu et al. (2006), Oelke &
Vollman (2007), Robb et al. (2008), Amankwah et al. (2009), Austin
et al. (2009), Lobb et al. (2013), Menon et al. (2014), Poonawalla et al.
(2014)

21 studies: seven included samples of both genders

Rudat (1994), Bottorff et al. (1998), Choudhry et al. (1998), Bottorff et al.
(2001a), Meana et al. (2001a), Meana et al. (2001b), Sadler et al.
(2001), Black & Zsoldos (2003), Szczepura et al. (2003), Ahmad &
Stewart (2004), Pfeffer (2004), Thomas et al. (2005), Oelke & Vollman
(2007), Robb et al. (2008), Austin et al. (2009), Taskila et al. (2009),
Banning & Hafeez (2010), Ahmad et al. (2011), Forbes et al. (2011),
Lobb et al. (2013), Poonawalla et al. (2014)

23 studies: 7 included samples of both genders

Rudat (1994), Bottorff et al. (1998), Choudhry et al. (1998), Rashidi &
Rajaram (2000), Bottorff et al. (2001a), Meana et al. (2001b), Gupta
et al. (2002), Szczepura et al. (2003), Ahmad et al. (2004), Ahmad &
Stewart (2004), Ahmad et al. (2005), Wu et al. (2006), Oelke & Vollman
(2007), Brotto et al. (2008), Robb et al. (2008), Austin et al. (2009), Wu
& Ronis (2009), Banning & Hafeez (2010), Robb et al. (2010), Forbes
et al. (2011), Karbani et al. (2011), Lobb et al. (2013), Gesink et al.
(2014)

18 studies: nine included samples of both genders

Kernohan (1996), Bottorff et al. (1998), Meana et al. (2001b), Sadler
et al. (2001), Szczepura et al. (2003), Ahmad et al. (2004), Matin &
LeBaron (2004), Thomas et al. (2005), Asanin & Wilson (2007), Oelke &
Vollman (2007), Austin et al. (2009), Szczepura et al. (2008), Wu &
Ronis (2009), Lee et al. (2010b), Ahmad et al. (2011), Karbani et al.
(2011), Lobb et al. (2013), Gesink et al. (2014)

23 studies: 10 included samples of both genders

Rudat (1994), Bottorff et al. (1998), Bottorff et al. (2001a), Meana et al.
(2001a), Gupta et al. (2002), Black & Zsoldos (2003), Pfeffer (2004), De
Alba et al. (2005), Thomas et al. (2005), Wong et al. (2005), Islam et al.
(2006), Asanin & Wilson (2007), Gomez et al. (2007), Oelke and
Vollman (2007), Glenn et al. (2009), Boxwala et al. (2010), Lee et al.
(2010b), Pourat et al. (2010), Somanchi et al. (2010), Karbani et al.
(2011), Misra et al. (2011), Mehrotra et al. (2012), Lobb et al. (2013)



Table 3 (continued)

Theme Sub-theme

Study distribution and references

4. Gender differences
The distinct factors that affect uptake of
cancer screening in SA men and SA women

39 studies: 10 included samples of both genders
Rudat (1994), Kernohan (1996), Choudhry et al. (1998), Rashidi &
Rajaram (2000), Meana et al. (2001a,b), Sutton et al. (2001), Gupta

et al. (2002), Chaudhry et al. (2003), Ahmad & Stewart (2004), Webb
et al. (2004), De Alba et al. (2005), Wong et al. (2005), Islam et al.
(2006), Quan et al. (2006), Gomez et al. (2007), McDonald & Kennedy
(2007), Kagawa-Singer et al. (2007), Woltman & Newbold (2007), Brotto
et al. (2008), Szczepura et al. (2008), Glenn et al. (2009), Wu & Ronis
(2009), Amankwah et al. (2009), Boxwala et al. (2010), Lee et al.
(2010a), Lofters et al. (2010), Pourat et al. (2010), Price et al. (2010),
Somanchi et al. (2010), Surood & Lai (2010), Misra et al. (2011), Bansal
et al. (2012), Bharmal and Chaudhry (2012), Mehrotra et al. (2012),
Menon et al. (2012), Patel et al. (2012), Hasnain et al. (2014), Marfani
et al. (2013), Menon et al. (2014)

determined by God (Choudhry 1998, Meana et al.,
2001a, Black & Zsoldos 2003, Szczepura et al. 2003).
Some SA immigrants believed that cancer was
‘incurable’ (Bottorff et al. 1998, Randhawa & Owens
2004), and not a disease that could be prevented or
controlled (Meana et al.,, 2001a, Black & Zsoldos
2003). Beliefs associated with developing cancer
included negative lifestyle behaviours such as pro-
miscuity and physical inactivity; retribution for past
sins; and a form of punishment (Meana et al. 2001a,
Black & Zsoldos 2003, Pfeffer 2004). Cancer was not
to be discussed with family, relatives or the commu-
nity (Bottorff et al. 1998, Meana et al. 2001a, Thomas
et al. 2005, Karbani ef al. 2011), and for some, avoid-
ing talking about cancer was a way to prevent afflic-
tion with the disease (Meana et al. 2001a, Thomas
et al. 2005). In addition, the stigma associated with a
cancer diagnosis had the potential to damage a fam-
ily’s reputation (Karbani ef al. 2011). In particular,
some male SA immigrants avoided screening
because of the stigma or taboo associated with see-
ing a doctor to discuss cancer screening (Gesink et al.
2014).

Screening not necessary. Some SA immigrants had low
self-perceived risk of cancer. This was associated with
SA immigrants’ experiences in their country of origin
and the belief that western-born populations were at
higher risk for breast, cervical or colorectal cancers.
For some SA immigrants, breast cancer was seen as a
‘white woman’s disease’ (Bottorff et al. 1998) because
they did not breast feed their children (Pfeffer 2004);
screening was for younger women (Thomas et al.
2005); or cancer was not a risk for women of their
culture (Rudat 1994, Wu et al. 2006; Poonawalla et al.
2014). Others believed that colorectal cancer was a

predominantly male disease (Austin et al. 2009) or
not a risk for them (Menon ef al. 2014). A lack of
symptoms was another reason for believing that
screening was not required (Bottorff et al. 1998, Szcze-
pura et al. 2003, Oelke & Vollman 2007, Robb et al.
2008, Austin et al. 2009), as was the perception that
screening was not important or a priority (Rudat
1994, Sadler et al. 2001, Amankwah et al. 2009, Lobb
et al. 2013). For some, these beliefs may have
stemmed from the lack of exposure to preventive
healthcare in countries of origin (Oelke & Vollman
2007).

Emotion-laden perceptions. A number of emotional
states were cited as reasons for not engaging in can-
cer screening. Fear, pain and worry were common
findings (Rudat, 1994, Bottorff et al. 1998, 2001a,
Meana et al. 2001a,b, Black & Zsoldos 2003, Szczepura
et al. 2003, Ahmad & Stewart 2004, Pfeffer 2004,
Austin et al. 2009, Ahmad et al. 2011, Forbes et al.
2011, Lobb et al. 2013), as was shame and embarrass-
ment (Rudat, 1994, Meana et al. 2001a,b, Sadler et al.
2001, Szczepura et al. 2003, Pfeffer 2004, Robb et al.
2008, Austin et al. 2009, Banning & Hafeez 2010, For-
bes et al. 2011, Lobb et al. 2013). Fear was associated
with discussing cancer with the physician, finding
cancer, going for screening alone and discomfort with
test procedures (Meana et al. 2001b, Forbes et al. 2011,
Lobb et al. 2013). A higher self-perceived susceptibil-
ity to cancer was also associated with enhanced fear
(Poonawalla et al. 2014). Modesty, shyness, nervous-
ness and physical discomfort all influenced decision-
making about breast and cervical cancer screening
(Bottorff et al. 1998, 2001a, Choudhry et al. 1998,
Meana ef al. 2001b, Black & Zsoldos 2003, Pfeffer
2004, Oelke & Vollman 2007, Banning & Hafeez



2010). Some SA immigrants lacked confidence in
discussing symptoms with the physician (Forbes ef al.
2011) or performing screening (Meana et al. 2001b,
Thomas et al. 2005, Austin et al. 2009). SA immigrant
men perceived colorectal cancer screening to be
‘unpleasant’, ‘unhygienic’ or not acceptable (Taskila
et al. 2009), while other SA immigrants reported it
was ‘disgusting” (Szczepura ef al. 2003). A reason for
having colorectal cancer screening among both
genders was ‘peace of mind” or early detection before
disease progression (Szczepura et al. 2003, Robb et al.
2008, Austin et al. 2009).

Theme 2: lack of knowledge

A lack of knowledge of cancer and screening was a
common reason for low participation. Gaps in
knowledge and awareness of the types of cancer,
causes, individual risks and implications of the dis-
ease were frequently cited (Rashidi & Rajaram 2000,
Szczepura et al. 2003, Robb et al. 2008, Austin et al.
2009, Lobb et al. 2013). Likewise, there was a lack of
knowledge of symptoms (Forbes et al. 2011), screen-
ing or the rationale (Rudat 1994, Choudhry et al.
1998, Rashidi & Rajaram 2000, Meana et al. 2001b,
Gupta et al. 2002, Szczepura et al. 2003, Ahmad et al.
2005, Oelke & Vollman 2007, Brotto et al. 2008, Ban-
ning & Hafeez 2010, Robb ef al. 2010, Lobb et al.
2013) and benefits of screening (Bottorff et al. 2001a,
Meana ef al. 2001b). The screening procedures them-
selves posed challenges as some SA immigrants
reported not knowing how to perform the tests,
whom to ask about screening or lacked awareness of
the screening programmes and locations in their
community (Bottorff ef al. 1998, Ahmad & Stewart
2004, Wu et al. 2006, Wu & Ronis 2009, Banning &
Hafeez 2010, Robb et al. 2010, Forbes et al. 2011, Kar-
bani et al. 2011, Lobb et al. 2013). A lack of knowl-
edge of health information, services and insurance
processes (Ahmad et al. 2004, Gesink et al. 2014), and
low priority placed on screening were also identified
(Lobb ef al. 2013).

Theme 3: barriers to access
Both individual and structural factors create barriers
to accessing cancer screening.

Individual barriers. In addition to emotion-laden per-
ceptions of screening presented earlier, language
was a significant barrier to cancer screening access
among non-English-speaking SA immigrants (Kerno-
han 1996, Bottorff et al. 1998, Sadler et al. 2001,
Szczepura et al. 2003, Ahmad et al. 2004, Matin &
LeBaron 2004, Thomas ef al. 2005, Asanin & Wilson
2007, Oelke & Vollman 2007, Austin ef al. 2009, Wu

& Ronis 2009, Lee et al. 2010b, Karbani et al. 2011).
Low literacy levels were particularly an issue for
SA immigrant women (Kernohan 1996, Sadler et al.
2001, Szczepura et al. 2008) or both genders (Lobb
et al. 2013, Gesink et al. 2014). In addition, a loss of
social support upon immigration was another bar-
rier (Szczepura et al. 2003, Ahmad et al. 2004),
which links to dependence on family for advice,
support and language interpretation to access health
and screening services.

A lack of time and financial concerns were com-
mon individual barriers for some SA immigrant
women. These findings related to competing
demands of family, children, work or household
chores (Kernohan 1996, Sadler et al. 2001, Ahmad
et al. 2004), as well as costs associated with taking
unpaid time off work, securing childcare or transpor-
tation (Meana et al. 2001b, Lobb et al. 2013). Trans-
portation  barriers identified were challenges
navigating the transit system, mobility issues and
dependence on family for rides to screening (Meana
et al. 2001b, Asanin & Wilson 2007, Lee et al. 2010b,
Ahmad et al. 2011).

Structural barriers. The structural barriers to cancer
screening access included sociocultural barriers such
as the gender or culture of family physician, and sys-
tem barriers such as lack of a physician recommenda-
tion. Some SA immigrant women were fearful of
having a male physician for a routine physical exami-
nation (Bottorff et al. 2001a, Oelke and Vollman 2007)
or described difficulties communicating with a male
physician (Karbani et al. 2011); while others stated
that it was unacceptable to be examined by a male
physician (Black & Zsoldos 2003, Asanin & Wilson
2007). The preference for a female healthcare provider
with or without the same cultural background was a
common attitude among SA immigrants (Bottorff
et al. 2001a, Meana et al. 2001a, Black & Zsoldos 2003,
Pfeffer 2004, Thomas ef al. 2005, Asanin & Wilson
2007, Oelke and Vollman 2007, Lee et al. 2010b). A
lack of female primary care providers as well as or-
ganisational structures to facilitate access, such as
personal reminders, were also reported barriers to
cancer screening tests (Lobb et al. 2013).

Health education programmes that are not cultur-
ally sensitive, used inconsistent messages and lacked
attention to appropriate level of health literacy and
credible dissemination channels (i.e. places of wor-
ship) were also cited barriers to cancer screening
(Lobb et al. 2013). While having a physician from the
same culture or language was a preference for some
SA immigrant women and men (Bottorff et al. 1998,
Oelke & Vollman 2007, Lee et al. 2010b, Lobb et al.



2013), and may facilitate screening, a physician from
the same culture sometimes had the opposite effect
because physicians did not recommend screening out
of respect for modesty and comfort (Bottorff et al.
2001a, Somanchi et al. 2010).

The lack of a doctor recommendation for screening
was a common barrier identified among SA immi-
grant females (Rudat 1994, Bottorff ef al. 200la,
Somanchi et al. 2010). Having a physician recommen-
dation was associated with an increased likelihood of
having breast or cervical screening (Gupta et al. 2002,
Boxwala et al. 2010, Somanchi et al. 2010). Other bar-
riers included a lack of local access to screening ser-
vices (Thomas et al. 2005, Asanin & Wilson 2007) and
a lack of health insurance among SA immigrants
residing in the US (De Alba et al. 2005, Wong et al.
2005, Islam et al. 2006, Gomez et al. 2007, Glenn et al.
2009, Lee et al. 2010b, Pourat et al. 2010, Somanchi
et al. 2010, Misra et al. 2011, Mehrotra et al. 2012).

Theme 4: gender differences

Gender influenced screening uptake. SA immigrant
women in the UK, US and Canada reported lower
screening rates for breast or cervical cancer screening
(Kernohan 1996, Rashidi & Rajaram 2000, Gupta et al.
2002, Ahmad & Stewart 2004, Islam et al. 2006, Boxw-
ala et al. 2010, Mehrotra et al. 2012, Menon et al. 2012,
Hasnain et al. 2014), and these were also low when
compared with non-Asian-born populations (Rudat
1994, Sutton et al. 2001, Chaudhry et al. 2003, Webb
et al. 2004, Quan et al. 2006, Kagawa-Singer et al.
2007, McDonald & Kennedy 2007, Woltman & New-
bold 2007, Brotto et al. 2008, Amankwah et al. 2009,
Lofters et al. 2010, Bansal et al. 2012). In some studies,
specific screening rates were lower among SA immi-
grants compared to other ethno-cultural populations
in the US (De Alba et al. 2005, Gomez et al. 2007, Lee
et al. 2010a, Pourat ef al. 2010, Bansal et al. 2012, Patel
et al. 2012) and Canada (Brotto ef al. 2008, Aman-
kwah ef al. 2009, Lofters et al. 2010).

For colorectal cancer screening, SA immigrant men
in the US had higher screening rates or odds of screen-
ing compared with SA immigrant women (Glenn et al.
2009, Misra et al. 2011). Low rates of breast and colo-
rectal cancer screening were common among SA
immigrants overall in the UK; however, Muslim SA
immigrant women had the lowest rates compared to
SA immigrant men and non-Asian British-born
women (Szczepura et al. 2008, Price et al. 2010).

Factors associated with cancer screening included
the length of residence in the new host country, hav-
ing a usual source of care and level of education
attainment. SA immigrant women settled for more
years in the new host country had greater uptake of

breast or cervical cancer screening (Choudhry et al.
1998, Meana et al. 2001b, Chaudhry et al. 2003, Ah-
mad & Stewart 2004, McDonald & Kennedy 2007,
Woltman & Newbold 2007, Amankwah ef al. 2009,
Glenn et al. 2009, Wu & Ronis 2009, Boxwala et al.
2010, Lofters et al. 2010, Pourat et al. 2010, Somanchi
et al. 2010, Surood & Lai 2010, Misra et al. 2011,
Menon et al. 2012). Greater acculturation or language
acculturation within the host country was associated
with information seeking behaviours, mammography
or FOBT uptake and clinical breast examination
among SA immigrants (Marfani et al. 2013, Menon
et al. 2014). In one US study, SA immigrants eligible
for breast, cervical or colorectal cancer screening were
up to date with screening (50%—79%); the sample was
comprised of two-thirds male, had higher education
and insurance coverage, and were English speaking
(Bharmal & Chaudhry 2012).

A usual source of healthcare provision was also
associated with increased cancer screening rates
among SA immigrants (Chaudhry et al. 2003, Islam
et al. 2006, De Alba et al. 2005, Kagawa-Singer et al.
2007, Amankwah et al. 2009, Lofters et al. 2010, Pourat
et al. 2010, Bharmal & Chaudhry 2012), as was higher
income and higher education level (Meana et al.
2001b, Gupta et al. 2002, Chaudhry et al. 2003, Islam
et al. 2006, Amankwah et al. 2009, Glenn et al. 2009,
Misra et al. 2011). In contrast, more recent SA immi-
grant men and women tend to have lower cancer
screening rates (Wong et al. 2005, McDonald & Ken-
nedy 2007, Wu & Ronis 2009, Boxwala et al. 2010).

Discussion

To our knowledge, this scoping study is the first to
provide a comprehensive review of cancer screening
for breast, cervical and colorectal cancers among SA
immigrants in the UK, US and Canada. Four over-
arching themes emerged from the thematic analysis: (i)
beliefs and attitudes towards cancer and screening;
(i) lack of knowledge of cancer and screening; (iii)
barriers to access; and (iv) gender differences in
screening uptake and their associated factors. The
findings can inform practice and research aimed at
reducing identified disparities in cancer screening.
While approximately two-thirds of studies focused on
female-specific cancers with SA immigrant women,
the findings provide valuable insights into factors
that influence screening decisions among women and
men taking into consideration the heterogeneity of
SA immigrant populations.

Two reviews (Elkan et al. 2006, Sokal 2010) exam-
ined cancer screening among SA immigrants; how-
ever, both included only studies undertaken in the



UK. Sokal’s (2010) study focused primarily on breast
and cervical cancer screening literature among SA
immigrant women residing in Britain. While several
key findings were similar to themes identified in this
review such as low self-perceived risk, language bar-
rier and preference for female healthcare provider,
Sokal (2010) included a small pool of studies, did not
address colorectal cancer screening and lacked a
gender perspective. The other critical review (Elkan
et al. 2006) examined the UK literature undertaken
with ethnic minority groups and the use of cancer
services including screening, and had some findings
similar to our study such as fear and fatalism, and
lack of knowledge of screening. However, this study
was limited due to its broad focus on cancer services,
lack of data on barriers and facilitators to screening,
and exclusion of colorectal cancer screening (Elkan
et al. 2006). Finally, an integrative review (Wu et al.
2005) examined factors that influenced uptake of
breast cancer screening among four Asian immigrant
groups living in the US. However, this review was
limited in reporting on Asian Indian women’s per-
spectives from the US as well as sociocultural factors
related to screening.

Evidence from dominant themes identified in this
study can be used in the development of culturally
sensitive interventions to promote cancer screening in
SA immigrant communities. First, the collectivist nat-
ure of the SA culture was a dominant sub-theme
from studies in the UK, US and Canada. Thus, con-
sideration of family in the development of commu-
nity-based strategies that enhance knowledge and
awareness of cancer and population-based screening
programmes to promote increased uptake may be of
benefit. Including family may help address barriers
associated with low English language proficiency and
facilitate encouragement, accompaniment or provision
of transportation.

Second, the reviewed literature provided insights
into how health promotion messages may be framed
within a more holistic manner. Although this sub-
theme was identified only in North American studies,
it provides an initial conceptualisation for developing
health messages to be inclusive of SA immigrants’
cultural beliefs. Health promotion focused on primary
prevention strategies such as healthy diet and physi-
cal activity is integral to the prevention of cancer
(World Cancer Research Fund [WCRF]/AICR 2009).
Messages to enhance knowledge and awareness that
encompass both instructions on the screening test to
be performed and the knowledge surrounding evi-
dence-based primary prevention messaging associ-
ated with the specific type of cancer and risk factors
may be more effective. Promoting screening to SA

immigrants will also require respect and acknowl-
edgement of traditional cultural values, beliefs and
views of health.

The primary care provider should be integral in
promoting messages through formalised healthcare
access via the routine health examination. Consis-
tency and alignment of health promotion messages
and efforts of public health and primary care could
lead to increased uptake of cancer screening. Public
health and primary care collaboration, a current focus
of attention in reducing health disparities among eth-
nic and minority populations (Institute of Medicine,
2012), has the potential to improve relationships and
satisfaction with family physician care.

Third, lack of knowledge of breast, cervical or
colorectal cancers and the impact of early detection
on health outcomes was a dominant theme across all
countries, highlighting the need to incorporate this
information when creating culturally sensitive mes-
saging. This information might also address identified
fatalistic beliefs. In addition, promoting access to can-
cer screening tests will require an understanding of
how to access the healthcare system for preventive
health examinations.

Fourth, raising awareness that the risk of common
cancers become similar to those of the host country
of settlement over time might also increase uptake of
screening services (Hislop et al. 2007). A self-per-
ceived risk of cancer often reflects knowledge of the
prevalence of common diseases in one’s native coun-
try. This would also clarify that screening takes place
in the absence of symptoms and could also mitigate
the perception that screening is not needed if one is
healthy. That is, cancer screening could be promoted
as a method to maintain health.

Finally, the planning of health promotion and
awareness strategies to increase uptake of cancer
screening should include members of local SA immi-
grants in the community of interest in the develop-
ment of locally driven initiatives to address their
unique belief systems and needs. Reducing inequities
in screening involves consideration and modifications
to current health education programming and the
improvement of culturally appropriate messaging to
address health literacy and access (Lobb et al. 2013).
The use of community-based media dissemination
through ethnic papers or TV in SA immigrants’
language was a method to overcome language barri-
ers among SA immigrants in several reviewed studies
(Ahmad ef al. 2004, Austin et al. 2009). Discussion
circles or educational seminars held in community
settings such as recreation centres or temples were
recommendations proposed by SA immigrants as a
means to increase uptake in a number of included



studies (Ahmad et al. 2004, Austin ef al. 2009). In
addition, the primary care physician was viewed as
important to facilitating access to information on
healthy lifestyle behaviours, prevention and recom-
mending cancer screening through the use of referral
letters or in-person dialogues (Ahmad et al. 2004,
Austin et al. 2009, Lobb et al. 2013). Translation and
interpretation services are a strategy to facilitate dis-
cussions among physicians and their SA immigrant
clients.

This study underscores the cultural and settlement
heterogeneity of SA immigrants including their
unique historical, religious and political histories,
migration patterns, socioeconomic status and contex-
tual differences among countries of settlement. For
example, the structural barriers of lack of local access
and a physician recommendation were specific to the
US and Canada. The structural organisation of where
healthcare services are situated in North America
results in access barriers including transportation
issues. In North America, there is also reliance on pri-
mary care physicians to promote population-based
screening for breast, cervical and colorectal cancers.
In contrast, the UK’s population-based screening pro-
grammes have been promoted more widely, and
have been in existence for longer incorporating qual-
ity indicators and focused attention on recruitment
strategies at all levels including primary care. More-
over, lack of insurance coverage was specific to the
US only. Consequently, to increase cancer screening,
context-specific strategies will be required based on
available cancer prevention programmes, health ser-
vices organisation and access in each country, along
with specific community characteristics.

The initial intent of this study was to examine fac-
tors that influenced uptake and access to colorectal
cancer screening among SA immigrants; however,
due to low citations returned, the research question
was broadened to include studies on access to all
population-based cancer screening. Nevertheless, this
study identified a scholarly gap around colorectal
cancer screening among SA immigrants. Thus, it is
unclear whether factors that influence uptake in SA
immigrant women for female cancer screening are
similar for colorectal cancer screening. Future
research may include an examination of colorectal
cancer screening behaviours among SA immigrants
including barriers and facilitators to all colorectal
cancer screening modalities. The unique difference
between colorectal cancer screening tests includes
the ability to understand directions for completing
a home test using the FOBT kit or home prepara-
tion for a flexible sigmoidoscopy or colonoscopy
(Rakowski & Breslau 2004). Gender differences in

colorectal cancer screening preferences among SA
immigrants also present an opportunity for further
research.

Additional research may also explore if the social
influence of family mediates intention or uptake of
cancer screening in SA immigrants. While the prefer-
ence for holistic approach to health was specific to
North American studies among mostly female SA
immigrants, future research could examine if this
belief is representative of SA immigrant men and
women in other settings. Furthermore, gender-specific
factors associated with screening uptake could be
expanded upon to elucidate further gender differ-
ences, so that promotion efforts may be gender
sensitive.

A number of limitations are noted. Despite a
structured and comprehensive strategy to identify
included studies and reports based on inclusion/
exclusion criteria, some relevant studies may have
been missed. In the process of summarising key
themes, the subjective position of the primary
reviewer of full-text articles may have inadvertently
introduced bias in decision-making. However, a
team-based approach contributed to the study selec-
tion determination throughout each step, and a con-
sistent approach was used to chart findings of
included studies. Furthermore, Arksey and O’Mal-
ley’s (2005) framework made the process transparent
minimising this bias. The included studies/reports in
this scoping study encompassed a diverse sample of
SA immigrants, and in some studies, distinct sub-
groups were not always identified. Therefore, it is
important to take into consideration the heterogeneity
of the SA immigrant populations residing in the UK,
US and Canada as they hold multiple belief systems,
different historical and political histories, varying
socioeconomic status and unique environmental con-
texts of the country of settlement.

Conclusion

This scoping study makes a new contribution by syn-
thesising and thematically analysing current knowl-
edge about factors influencing cancer screening
decisions among SA immigrants. The findings have
illuminated important sociocultural beliefs of family,
cancer, self-perceived risks of common cancers in host
countries, holistic approaches to health and attitudes
towards the sensitive nature of engaging in screening
procedures. Identified barriers and associated factors
were also of relevance to gain a perspective on ways
to minimise barriers and improve screening uptake
among SA immigrants. Locally driven strategies that
incorporate SA immigrants’ sociocultural beliefs and



values of family and a holistic approach to health both
have the potential to increase screening for breast, cer-
vical and colorectal cancers among this heterogeneous
population. In addition, an examination of the specific
needs of a SA immigrant community will be neces-
sary so that promotion strategies are geared towards
minimising specific local barriers to access and screen-
ing. While the literature on cancer screening in this
population is growing, there is limited evidence about
colorectal cancer screening and gender-specific factors
that influence cancer screening uptake. Further
research can address this gap and enhance the current
body of literature on health inequities.
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