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Abstract

Background: South Asian children with asthma are less likely to receive prescriptions and more likely to suffer
uncontrolled symptoms and acute asthma admissions compared with White British children. Understanding barriers
are therefore vital in addressing health inequalities. We undertook a systematic review identifying explanatory
factors for barriers and facilitators to asthma management in South Asian children. South Asians were defined as
individuals of Indian, Pakistani or Bangladeshi descent.

Methods: Data Sources - Medline, HMIC, EMBASE, ASSIA, Web of Science, BNI, CINAHL, PsycINFO, OpenSIGLE, CRD,
Scopus, NHS Evidence, Cochrane Library, Campbell Collaboration, RCPCH, ATS, ERS, Asthma UK, Google Scholar &
Asthma Guidelines (BTS, GINA, ATS, Monash, NAEPP, Singapore & New Zealand) to August 2013.
Inclusion Criteria – Qualitative, quantitative or mixed methods research with primary focus on identifying
explanations for barriers and/or facilitators to asthma management in South Asian children aged 0–18 years with
diagnosed/suspected asthma and/or carers and/or healthcare professionals.
Data Extraction – Three authors independently reviewed, selected & extracted eligible articles with disagreements
resolved by research team discussion.

Results: 15 studies encompassing 25,755 children, 18,483 parents/carers and 239 healthcare professionals were
included. Barriers and explanatory factors identified were:

1. Lack of asthma knowledge in families and healthcare professionals.
2. Under-use of preventer medications.
3. Non-acceptance/denial of asthma.
4. Over-reliance on Emergency Department management.
5. Communication problems.
6. Non-adherence to medication.
7. Use of complementary therapies.

Little facilitators regarding asthma management were identified.
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Conclusions: Several key issues were identified as likely to be ethnic-specific to South Asian families, rather than a
reflection of minority status: impact of parental and professional knowledge and beliefs, health service utilisation
pattern explanations and the impact of prejudice and stigmatisation. Other explanations such as language barriers
are not strictly ethnic specific but instead reflect a minority position.
Further research is required to identify why barriers exist, the mechanisms by which they impact on asthma
management and how they can be overcome. Furthermore, understanding the difference between barriers
and explanations that are ethnic-specific and those that are related to being a minority will enable the
application of generic system-wide interventions where ethnicity is not the issue and ethnically-tailored
interventions where needed.
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Background
Asthma is a common chronic condition responsible for
significant childhood morbidity with a substantial care
burden on families, communities and health services [1].
A 13-trial meta-analysis [2], noted that South Asian
children diagnosed with asthma were less likely to re-
ceive prescriptions for reliever and preventer medica-
tions compared to White British children. Further UK
data demonstrate that South Asian children with asthma
are more likely to suffer uncontrolled symptoms and be
admitted to hospital with acute asthma with no evidence
to suggest that they have more severe asthma [2-4].
Seid and Sobo [5,6] posited that ‘barriers to care’, par-

ticularly in vulnerable and minority communities, impact
on outcomes. Understanding and systematically address-
ing barriers are therefore vital in addressing health in-
equalities [6,7]. Whilst barriers to asthma management
amongst minority ethnic groups are well documented,
little has been done to understand why these barriers
exist or to identify how they might be addressed. Simi-
larly, there is scant evidence published on identifying
and explaining facilitators to asthma management in mi-
nority ethnic community groups.
We therefore undertook a systematic review of pri-

mary evidence exploring explanations of barriers and fa-
cilitators to asthma management in South Asians. We
aimed to identify whether explanations relate specifically
to ethnicity or to being in a minority and therefore
sought evidence from South Asian settings where re-
search was designed around ‘local’ cultural norms and
‘South Asian’ origin population groups.
This review intends to inform community-based in-

tervention development as an alternative to imposition
of health promotion approaches tried and tested only
on the majority population, which have failed to pre-
vent inequalities in minority groups [8,9]. In this
review, ‘South Asian’ refers to individuals of Indian,
Pakistani or Bangladeshi descent with non-modifiable
factors (genetic variations and asthma phenotypes)
excluded.
Methods
Search question
The PICO and SPICE acronyms are established models
for aiding systematic searches [10]. SPICE was used to
delineate all elements of our research question.
Setting: general practice, hospital, primary care, com-
munity care
Perspective: minority ethnic community children with
asthma and/or parents of children with asthma
Intervention: management processes
Comparison: asthma control
Evaluation: barriers/facilitators

Eligibility criteria
The original aim was to source all articles including pri-
mary research, reviews, abstracts, conference proceedings
and unpublished studies with a focus on minority ethnic
community children in any country or South Asian chil-
dren in minority or majority settings. Due to the vast
literature, only full text primary research was included
in the final analysis.
Studies were included if they met the following criteria:

� Setting: Intention to study South Asian children/
families in either minority or majority settings

� Participants: South Asian children aged 0–18 yrs
with diagnosed or suspected asthma and/or their
carers and/or their healthcare professionals

� Intentions: Primary focus on identifying explanations
for barriers and/or facilitators to asthma
management

� Design: Qualitative, quantitative or mixed

Information sources
An information scientist with specialist interest in ethni-
city research derived the search strategy and searched
the following databases and web resources supported by
JW, LM and DB: MEDLINE, HMIC, EMBASE, ASSIA,
Web of Science – SSCI and SCI, BNI, CINAHL, Psy-
cINFO, OpenSIGLE, HTA, DARE, Scopus, Social Care
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Online, NHS Evidence, The Cochrane Library, Campbell
Collaboration; CRD York, NICE, British Thoracic Soci-
ety; American Thoracic Society; European Thoracic So-
ciety; Asthma UK. 5636 citations were returned.
Bibliographies of relevant articles, asthma manage-

ment guidelines and previous systematic review were
also hand searched by DB, LM and JW: 3735 citations
were searched. Databases were searched for evidence
from 1990 onwards with English-language translations
available. Initial searches were conducted in 2009 and
updated in May 2010.

Definitions
Asthma management: relates to a process of treatment
with the aim of achieving and maintaining asthma control.
Barriers: factors that impede the achievement and

maintenance of asthma control and that include (but are
not limited to) health beliefs, professional barriers, lan-
guage and communication, prejudice or discrimination,
delivery and organisation issues, issues around diagnosis,
and treatment offered.
Facilitator: the inverse of a barrier (factors that assist

achievement or maintenance of control).
South Asian: those of Indian, Pakistani or Bangladeshi

descent.
Children: persons less than 18 years of age.

Search strategy
The search strategy included terms for “asthma”, “South
Asian” (including terms specifying all major subgroups),
and “children”. For example, the search strings used for
Medline were:

� Asthma OR wheez* AND
� Ethni* OR minorit* OR rac* OR South Asian OR

Indian* OR Pakista* OR Banglades* OR urban OR
inner-city AND

� Child* OR young OR adolescen* OR pediatri* OR
paediatri* OR parent* OR mother* OR father* OR
carer*

Study selection and data extraction
GP, DB, LM and JW screened 9371 titles and abstracts
against inclusion criteria: 9217 were excluded at this
stage. A further 154 full papers were retrieved and scan-
read where eligibility could not be determined by ab-
stract alone: 108 papers were excluded at this stage. This
left 46 potentially eligible articles for full text review and
data extraction. Two reviewers assessed these papers
independently, conflicts being resolved by discussion
with the team. The study selection process is denoted in
Figure 1.
GP extracted data using a piloted modified CASP

worksheet [11] including: country of study; study aims;
population studied, eligibility criteria and illness diagno-
sis; study design; ethical approval; sampling; data collec-
tion and analysis; presentation of the results; discussion
of the findings; bias; value of the research; summary
critique and limitations. DB conducted a reduced data
extraction for all potentially eligible studies, and a full
data extraction for 20% of the potentially relevant stud-
ies, with 95% agreement between GP and DB.

Quality assurance
The Centre for Reviews and Dissemination (CRD) guid-
ance emphasises the importance of using a structured
approach to quality assessment when assessing quali-
tative studies for inclusion in reviews. However, it ac-
knowledges the lack of consensus on the definition of
poor quality [12]. Some argue that using rigid quality
criteria may lead to the unnecessary exclusion of papers
[13], and suggest that instead of excluding papers on
quality grounds, a critique be included in the narrative
to allow the reader to decide. This is the method used
in this review.

Result synthesis
The eligible studies tended to address very broad re-
search questions, were conducted using qualitative and/
or quantitative methods and were not presented in the
format of controlled trials. The evidence reviewed is
presented as a narrative report together with a critical
reflection of the synthesis process used to assess its
robustness [13-15].

Results
We included 15 studies with a primary focus on explain-
ing barriers or facilitators to asthma management in South
Asian children.

Study and participant characteristics
15 studies comprising of 25,755 children aged between 2
and 17 years (age range not specified in one paper), 18,483
parents/carers of children and 239 healthcare professionals
working with children were included. 14 studies were quan-
titative (13 involving questionnaires) and 1 was qualitative.
Outcomes measured included knowledge/understandings/
beliefs about asthma (7 studies), symptom perception/
understandings of ‘wheeze’ (3 studies), prescriptions and
use of preventer medications (2 studies), impact of migra-
tion and ‘westernisation’ on asthma and atopy (2 studies).
Two studies took place in Pakistan, five in India (South
Asian majority) and eight in the UK (South Asian as
minority).
For ease of reading the data have been grouped into

themes, corresponding to a barrier or facilitator with
evidence for any explanatory factors. These are denoted
in Table 1.



Figure 1 Study selection flow diagram.

Lakhanpaul et al. BMC Public Health 2014, 14:403 Page 4 of 11
http://www.biomedcentral.com/1471-2458/14/403
Information and knowledge about asthma
None of the included studies specifically explored know-
ledge with UK resident South Asian families. Two studies
did this in South Asian families resident in Pakistani and
India [16,17]. Both identify that parental knowledge was
lacking but neither paper explored the reasons for this.
Poor knowledge about asthma was identified amongst

family physicians in Pakistan [18], [50% of physicians
failed a 17 item questionnaire and 52% failed on man-
agement approach]. Physicians in India fared better with
>75% of clinicians correctly answering questions on
treatment importance, preventative medications use
and steroid safety [19], however this study was biased as
physicians could opt out of questionnaire completion.
In both studies, newer graduates scored better than
older graduates, suggesting that failure to refresh know-
ledge amongst older professionals may be explanatory.
Assuming physicians as the primary information source
for patients and families it is possible that poor physician
knowledge translates to poor family knowledge [20].



Table 1 Table of included studies

Study
(country)

Study type Population Barriers Facilitators Critique

Kuehni3 (UK) Prevalence
survey

6080 children aged 1-4 Possible under-treatment with steroids NS High response rate

Hazir15

(Pakistan)
Questionnaire
based interview

200 parents/carers of children
with asthma aged 2–13; attended
hospital asthma clinic between
3 m-7 y

Lack of understanding of medication
use, food beliefs, social stigma & poor
child self-esteem

Lack of awareness not significantly
related to socioeconomic or educational
background. Community strategies to
raise awareness needed.

Pakistan is an ethically, culturally & socially
diverse country. Hospital based study
therefore may not reflect true situation in
community.

Shivbalan16

(India)
Questionnaire
survey

100 children aged 2–15 with total >4
wheeze episodes, 2 wheeze episodes
in the last 6 months with at least 2 ED
visits and 1 hospitalisation.

Lack of knowledge and acceptance
about asthma, poor understanding of
aetiology & prognosis, misconceptions
about long-term medications, social
stigma & reliance on GPs for information

Awareness of triggers No clear details on ethical approval or
eligible/recruited numbers. Majority of
participants from same socioeconomic
status therefore may not be representative

Haque17

(Pakistan)
Questionnaire
survey pre/post
seminar

82 GPs registered with the College
of Family Medicine

Lack of knowledge by healthcare
professionals

NS Participants were GPs who voluntarily
attended an educational programme &
therefore results may be biased towards
motivated GPs

Gautam18

(India)
Questionnaire
survey

157 GPs registered with the Delhi
Medical Association

Knowledge gaps in different GPs. Includes
diagnosis, misconceptions about food and
exercise avoidance and parental smoking
effects

NS No clear inclusion/exclusion criteria
& mention questionnaire validity.
Non-respondent bias may be present–43
(21.5%) GPs refused.

Lai19 (India) Questionnaire
survey

85 children with asthma ages 6–17
with minimum 2 years since
symptom onset.

Poor physician-parent communication,
social stigma, misconceptions about
food avoidance & beliefs that modern
medicines cause harm

Parents keen to learn & parental
recognition of importance of treating
asthma

No clear recruitment methodology &
mention of questionnaire validity.
Participants enrolled in asthma clinic so
biased towards those receiving medical
care.

Ormerod20 (UK) Prevalence
survey

1783 adults and children with
asthma aged 0–70 registered
with participating GP practice

Asthma under-diagnosis with possible
under-recognition & reporting

NS No clear recruitment methodology and
no sample size calculations. Findings
reflect Blackburn GPs so may not be
generalisable.

Duran-Tauleria21

(UK)
Questionnaire
survey

14490 children aged 5–11 with
respiratory symptoms including
asthma, wheeze & bronchitis66

NS Ethnic monitoring and targets for
specific populations to monitor
adherence to clinical guidelines &
indicators to monitor inequalities in
asthma treatment in minority ethnic
communities

No clear sampling & recruitment
methodology & no clear inclusion/
exclusion criteria.

Cane22 (UK) Focus groups 66 mothers aged 22–45 from
Bangladeshi, White or Black
Caribbean backgrounds.

Different (sometimes inaccurate)
understandings of asthma, use of
alternative medications, delay in
seeking Western medical help & stigma

NS Study based on mothers’ perception of
video of child with an asthma attack with
lack of further content. Unclear analysis
methodology. No data on socioeconomic
or educational background collected.

Smeeton23 (UK) Questionnaire
survey

150 parents of children with
asthma aged 3-9

Stigma, erroneous beliefs & choosing
not to give medications

NS Clear recruitment and sampling
methodology with clear analysis. High
proportion of SA
participants born outside UK with low
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Table 1 Table of included studies (Continued)

education level & therefore may impact
results.

Singh24 (India) Questionnaire
survey

1012 adults and children with
asthma

Lack of knowledge about asthma, failure
of recognising warning symptoms, beliefs
in permanent cure, use of complementary
medicine & treatment non-adherence

Children preferred inhalers whereas
adults preferred oral medications

No data on questionnaire validity. No
clear eligibility, inclusion & exclusion
criteria. Use of numerous closed questions.
Study and analysis included both adults
and children.

Mittal25 (India) Questionnaire
survey

52 child–parent pairs; children
aged 6–15 diagnosed with asthma

Parent and child ability to perceive
symptom severity (influenced by child’s
age), cigarette smoke exposure and asthma
severity

NS Unclear reason of chosen sampling and
recruitment method.

Michel26 (UK) Questionnaire
survey

4236 children aged 6-10 English as second language & deprivation Higher maternal education. Parents received three study
questionnaires so may have had a
learning effect. Low response rates of
52% of Whites & 40% of South Asians.

Panico27 (UK) Cohort study 14630 singleton infants aged 3
whose mothers participated in
the survey

Language & maternal migration – suggests
the lack of UK familiarity & language skills
leads to underreporting of asthma

NS Despite large study size small SA group
samples (5%). Barriers are inferred. Children
of mixed ethnicity classified according to
the EM parent’s group and may lead to
effect attenuation.

Carey28 (UK) Prevalence
survey

847 children aged 8–11 with
asthma, atopy or bronchial
hyperreactivity

Western diet associated with more
hyperreactivity

Asian diet appears protective No data on questionnaire reliability and
validity.

NS = none specified.
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Under-use of preventative medications
Treatment non-compliance is a frequent explanation
for poor outcomes in minority ethnic communities. The
evidence however, supports two alternative explanations:
under-diagnosis of asthma and under-prescription of pre-
venter medications. One UK based prevalence study re-
ported significant discrepancies between the percentage of
children with diagnosed asthma and those with symptoms
of asthma (labelled probable asthma) [21]. In contrast,
another UK based prevalence study noted that inhaled
corticosteroid [ICS] prescriptions were lower in South
Asian compared to White children [OR 0.46, CI 0.28-0.77
in 1-year-olds, and 0.63, CI 0.44-0.91 in 2–4-year-olds],
despite no evidence for asthma severity variation [3].
Finally, in a large UK based quantitative survey it was

noted that Indian Subcontinent children with acute
asthma were less likely to use the correct administration
method or receive medications (OR 0.35, CI 0.22-0.57),
compared to White and Other inner-city children (OR
0.82, CI 0.49-1.38) [22]. This suggests that under-
prescription in South Asian children is related to the
South Asian ethnicity and not to being a minority group.
Whilst it appears unlikely that such under-treatment in
the UK is related to medicine unavailability, exploration of
such associations in both UK and South Asia in the litera-
ture remain sparse [3,22].

Non-acceptance/denial of diagnosis
Two studies in India and Pakistan reported that 48% and
61% of parents respectively did not accept their child’s
asthma [17,20]. Stigmatisation may be explanatory. In two
studies based in India and another in Pakistan it was noted
between 26% and 37% of parents believed asthma to be
contagious [16,17,20]. In one, 50% of parents hesitated dis-
closing to others about their child’s asthma [20]. It is sug-
gested that these findings reflect asthma associated social
stigma impacting on treatment compliance.
This is reflected in a UK based focus group study which

noted Bangladeshi participants suggesting that ‘other’
Bangladeshi people view asthma as contagious and that
asthma associated stigma was present in Bangladesh but
not in UK [23]. This was also noted in another UK study
where Indian and Pakistani parents were the most likely to
believe that their child did not have asthma compared to
White parents [OR 4.04, CI 1.04-15.76] [24]. Although
there appears to be an ethnicity-specific belief that asthma
is contagious and stigmatising, the prevalence and impact
of such beliefs may be lessening amongst minority (i.e. dia-
sporic) South Asian population as a result of acculturation.

Reliance on Emergency Department [ED] services in
‘acute’ attacks
Several explanatory factors were identified for over-
reliance on ED care. One may be inaccurate symptom
assessment or underestimation of asthma severity. In
an India-based questionnaire survey of Indians, the
majority of patients were unable to assess their symptom
severity with only 11.9% able to perceive warning signs of
an acute attack [25]. A similar study undertaken in India
compared the accuracy of parents and their children in
recognising asthma severity symptoms and noted 62% and
60% accuracy respectively [26]. When peak flow measure-
ments were performed, 92% of parents and 89% of chil-
dren had underestimated asthma severity, most noticeably
amongst those with severe asthma compared to mild/
moderate disease [26].
Another factor may be beliefs concerning appropriate

place of treatment. A UK-based study noted that South
Asian parents were noted to more likely believe that
‘better help and support’ was available via hospitals ra-
ther than their GP [OR 4.27, CI 1.67 to 10.96] [24]. This
was in contrast to another study of Bangladeshi mothers
in the UK that noted that whilst GPs are recognised as
the first step to treatment they would go to ED if their
GP was inaccessible [23].

Communication barriers
Communication encompasses many elements, one of
which is language. Two papers support the existence of a
language barrier in South Asian children asthma manage-
ment. In a questionnaire study to identify parental under-
standing of wheeze in UK White and South Asian parents,
83.5% correctly identified wheeze as a whistling or squeak-
ing noise. A correct answer however, was less likely if par-
ents did not speak English as a first language [10]. This
study however was hampered by low response rates and
the administration of 3 study questionnaires within 5 years
that may have led to ‘correct’ answer learning.
In another UK-based cohort study examining under-

standings of asthma and wheeze a large proportion of
Bangladeshi mothers were noted to need help with
translated questionnaires and suggested that language
barriers may interfere with symptom reporting ability
[27]. With the absence of language barriers being re-
ported in data from South Asia we can conclude that
language barriers reflect being in a minority position ra-
ther than an ethnicity-specific issue, although clearly
language barriers may exist with specific ethnic groups
within India, and language may be the defining feature
of ethnic-difference that is associated with minority
status among people of migrant origin in Europe and
elsewhere.

Non-adherence to medication
Treatment non-adherence is a well-known barrier to
asthma management. In the UK, it was reported that
South Asian parents were less likely to give regular
inhaled corticosteroids (ICS), more likely than White
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parents to believe that medicines were addictive [OR
3.89, CI 1.47-10.27] and that medicine does more harm
than good [OR 3.19, CI 1.22-8.34] [24]. Similar results
were noted in South India that reported that amongst
100 children requiring acute asthma treatment (i.e.
nebulisers) at least once, only 12 children used in-
halers at home. Additionally, parents reported that
aerosol therapy was addictive and continuous medica-
tion use during symptom free intervals would impair
the child’s ability to grow out of asthma with 47% of
parents not aware that inhalers could be administered
at home [17]. This supports the notion that knowledge
and beliefs are closely linked and that misconceptions
around medication side effects may underlie non-
adherence.
Medication format may also be an explanatory factor.

82% of Pakistani parents in Pakistan felt that inhalers
were superior to oral treatment, despite 77% currently
using oral treatments [16]. In contrast, a questionnaire
study of parental attitudes towards western and com-
plementary medicine in India noted only 43% of adult
and children were prescribed inhalers and only 48% of
children chose to use inhalers over oral medications
[25]. It suggests that reluctance to use inhalers relates
to stigmatisation, with unproven examples of girls in
particular wanting to hide that they had asthma as it
may impact upon their marriage prospects.
Complementary medicine is widely practiced in South

Asian countries. In a Pakistan-based study, Hazir et al.
[16] noted that whilst 98% of Pakistani parents preferred
going to the doctor for treatment, 9% also visited a
Hakim [traditional practitioner] and 11% a homeopath.
Lai et al. [20] reported that 65% of Indian parents sought
treatment outside the hospital whilst Singh et al. [25]
noted that 79% of Indian parents used alternative ther-
apies to manage their child’s asthma, including ayurvedic
treatments, homeopathy and yoga. Finally, in a UK based
study, it was reported that Bangladeshi mothers held
generally positive attitudes towards the medical profes-
sion and western medicines whilst generally accepting
western medications as means of controlling asthma
symptoms [23].
Whilst complementary therapy use is sometimes

suggested as a barrier to asthma management or an
explanation for non-adherence to western medications
it is not clear whether alternative remedies are used in
conjunction with western treatments, or instead of
them. Nor is it clear why complementary therapies are
used. Though easy to presume that such remedies are
traditional, it is possible that parents turn to comple-
mentary therapies to fill perceived gaps in western
medications. From the evidence, data that links bar-
riers to explanatory factors and management behav-
iours is lacking.
Dietary modification
It was noted in a UK based study that whilst White British
mothers were concerned about preservatives and food
allergies and Black Caribbean mothers advocated junk
food avoidance and the importance of a healthy diet,
Bangladeshi mothers identified specific foods to be
avoided by a child with asthma [bananas, cold milk, ice-
cream] and commented that “doctors here don’t even
mention restricting foods”. Additionally, specific foods
and drinks were reported as avoidable triggers in 89% of
parents in a Pakistani study [16], 68% of parents in an
Indian study [17] and an unspecified percentage in a
second Indian study [20].
Furthermore, 40% of GPs in Delhi [19] believed that

drinking milk increased mucus production in asthmatic
children, and that asthmatic children should not eat ba-
nanas [64%], chilled food [24%], dairy products [53%]
sour food [35%], nor drink chilled liquids [41%]. These
beliefs were closely correlated to length of time in prac-
tice, with more experienced (i.e. older) GPs being more
likely to hold these beliefs than newer GPs. Thus dietary
modification, over and above healthy eating or food al-
lergy avoidance, appears to be a factor specific to South
Asian families, not a reflection of minority status.

Facilitators to asthma management in south Asian children
Very little was identified relating to facilitators to achiev-
ing asthma control in South Asian children. South Asian
families appear to have a highly positive attitude towards
healthcare professionals: Smeeton et al. [24] found that
Indian and Pakistani parents were the most likely to
accept/believe that their child had asthma [OR 4.04, CI
1.04-15.76] and Lai et al. [20] reported that Indian par-
ents of asthmatic children viewed their doctors as the
major and most reliable source of information. As the
prevailing attitude amongst South Asians is to have a
strong degree of trust in medical professionals, this
should be sensitively explored and utilised to assist
families in gaining control over asthma.
Diet may also be protective. In a UK based prevalence

survey, Carey et al. [28] reported that for South Asian chil-
dren, a traditional Asian diet was inversely associated to
airway hyper-reactivity risk in a dose response fashion:
ORs for hyperreactivity with an exclusively Asian, mostly
Asian, or a mixed diet relative to an English diet were 0.31
[95% CI 0.15 to 0.62], 0.88 [0.56 to 1.37], and 0.99 [0.65 to
1.49]. This suggests that South Asian dietary habits may
be protective with changing diets associated with second/
third generation families and acculturalisation potentially
accounting for some variation in asthma outcomes.

Discussion
This review highlights the importance of both establish-
ing the barriers and exploring why those barriers exist.
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For each barrier identified, there are various documented
and theorised explanations, yet without clearly identifying
these factors, overcoming such barriers is difficult.
Several key issues were identified as ethnic-specific to

South Asians, rather than simply a minority status re-
flection: impact of parental and professional knowledge
and beliefs, health service utilisation pattern explana-
tions, and impact of prejudice and stigmatisation in the
UK. Whilst language barriers reflect a minority position
and are not strictly ethnic-specific, this presents a sig-
nificant challenge due to the impracticality of translating
all health service materials and consultations into all UK
spoken minority languages. Nevertheless, greater efforts
could be made to ensure effective communication with
those with lower proficiency in English by the use of
booked interpreters for asthma consultations and the use
of telephone interpreting services such as Language Line.

Gaps in the research
A lack of explanations underlying reported barriers was
identified. Where offered, they tend to be theorised ra-
ther than proven. This reflects the nature of quantitative
research that is inherently limited by specific question-
ing. Whilst qualitative research can be time consuming
and costly, particularly if bi-lingual facilitators are used,
it remains the best method of identifying underlying
explanations for barriers.
Stigmatisation prevalence and its impact on asthma

management in South Asians remain poorly understood
in the UK, particularly in multi-generation families, ex-
tended families and in the context of easy international
travel and communication.
The impact of diet on asthma remains underexplored

despite its relevance to the South Asian community, given
the high prevalence of beliefs on dietary restrictions in
children with asthma and suggestions that the South
Asian diet is protective against developing asthma.
Healthcare professional bias also requires further in-

vestigation. In a review of impact of ethnicity on asthma
management [29], it is suggested that subconscious bias
and stereotyping affects care quality. Ethnographic re-
search involving direct observation and event questioning
as they unfold is likely to be needed to compare and con-
trast clinical management and expectations in children of
different ethnic backgrounds.
Additionally, impact of out-dated professional know-

ledge and behaviours on patient knowledge and behav-
iours requires further research. This was identified
almost 30 years ago when UK Asian women had ante-
natal care provided by GPs with insufficient obstetric
knowledge [30] and suffered significantly increased peri-
natal mortality and morbidity. It is suggested that British
South Asian families gravitate towards South Asian
GPs for both cultural and linguistic reasons. Given the
evidence reported in this review, they may be lacking in
current asthma knowledge. It can therefore be argued that
asthma knowledge amongst GPs should be explored.

Operational challenges
Whilst we found several studies investigating ethnic dif-
ferences in prevalence of asthma and medication use, no
clear association between a barrier, explanation and
management behaviour was identified. Without linkage,
there is considerable risk of presuming explanations or
impacts on management that do not apply. This has im-
plications for resource use efficiency: tailoring interven-
tions to minority ethnic communities has been shown to
be effective in asthma management [31]. It would be
inappropriate however, to tailor interventions to all ethnic
groups if barriers are not ethnic specific, but rather reflect
being a minority group.
Defining ethnicity is challenging. The problem lies in

how ethnicity is defined – geographically, linguistically,
and historically or another way. In UK studies, various
methods were used in defining ‘origin’; mother’s self-
identification as Indian, Pakistani or Bangladeshi [3,27,32],
2001 UK census category self-selection [25,28], ethnic
group classification by spoken home language, fieldwor-
kers subjective assessment of ethnicity [23], no definition
beyond ‘Asian patients’ [22], or no description of ethnicity
definition [24]. Using pre-set categories by country of ori-
gin is simple, but takes no account of ethnic (linguistic or
religious/cultural) variations within countries; and challen-
ging for older generations who may identify with one
country but were born in another.
UK census category use allows for generalisation and

ease of ethnic group analysis, but is limited by fixed cat-
egories changeable with each census. Language use is a
pragmatic solution, particularly when work is conducted
in multiple languages. Conversely, subjective assessment
by a fieldworker is fraught with potential pitfalls. It is
argued that allowing ethnicity self-definition without
pre-set categories is most effective however this may
present significant challenges in analysis and applicabil-
ity [33]. We join others in recommending that ethnicity
be clearly explained in all ethnic health variation re-
search by specifying the way in which ethnicity has been
defined and operationalised, so that readers can deter-
mine applicability to their own populations [34].

Application to clinical practice
Given the large number of barriers and explanations
that may impact upon asthma management, clinicians
may be daunted by the prospect of addressing these
barriers in everyday practice. We do not suggest that
clinicians ask for an exhaustive social history nor possess
an encyclopaedic knowledge of all religions and cultures.
Rather, clinicians should take a holistic view which will
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allow them to see children as existing within their family,
social and cultural setting. This encompasses cultural
competency; awareness and discussion of barriers and
ethnic-specific explanations that exist and their impact on
their patient’s management and self-management
Our findings highlight the importance of cultural and

community beliefs. For example, dietary restriction is
not considered in the widely used British Thoracic Society
[BTS] guidelines on asthma management, yet beliefs and
practices concerning food and asthma are prevalent
amongst UK South Asian families and the possible stigma-
tisation of asthma in South Asian communities may also
present a barrier to timely presentation and diagnosis. At
the same time, a lack of culturally competent practice and
adequate communication support in the NHS may pro-
vide significant system level barriers to effective asthma
management in South Asian children.

Conclusions
Identifying ethnicity-specific barriers is important in de-
veloping ethnically tailored intervention programmes.
However, the danger in this typology is to overemphasis
the importance of ethnicity (and the risk of stereotyping)
in influencing asthma management outcomes in minority
ethnic community groups. Research should therefore shift
towards focussing on clearly linking ethnic specific beliefs,
barriers and management practices to clinical outcomes.
By understanding this pathway in a variety of settings and
ethnic groups, we can then understand the relationships
between them. This will allow identification of whether
ethnicity or minority group position, and ‘patient’/user or
clinician/provider knowledge, is the key factor in manage-
ment and intervention design.
It can be argued that rather than individuals holding

views and beliefs specific to their (minority) ethnicity,
these views are not the UK norm within the NHS, which
was primarily designed as a ‘one size fits all’ service, not
designed to accommodate diverse opinions. For example,
services and resources to address food avoidance amongst
South Asians in the management of asthma are limited.
Recent NHS structural reforms have has brought sweep-

ing changes across the NHS together with opportunities
to re-design services. Diversity could be embraced with
a wider range of services commissioned under the NHS
umbrella with examples including commissioning and
placing alternative or complementary practitioners under
the same scrutiny and evidence-based quality assurance
process as existing healthcare providers.
In an ideal case, the NHS and its resources as well as

the training (initial formative training and continuing
professional development) would be redesigned on an
assumption of serving a diversity of users with multiple
faith, cultural or religious and knowledge systems. Alter-
natively the NHS could establish itself as a set of core
‘generic’ services, designed to suit the majority popula-
tion, and with provision of ‘ethnic-specific’ tailored spe-
cialist services for identified local groups of minority
ethnic backgrounds.
Whilst minimising resource implications, this would in

essence create a secondary market and risk suspicion
that diversity was being met at the expense of equality
or quality. Unless the paradox is addressed, failure to ad-
dress the increasingly complex and ‘multi-diverse’ popu-
lations of the UK will firmly establish that being a
member of a minority will adversely impact on the avail-
ability, utility and relevance of NHS services and health
outcomes.
Provision of ethnic-specific services (and language

support) where numbers justify it locally, and greater
awareness of diverse explanations and needs, will help
reduce health inequalities and reduce the risks associ-
ated with under-treatment or mis-management.

Competing interests
All authors declare that we have no competing interests.

Authors’ contributions
ML, LC, MJ and DB conceived and participated in the design of the study.
DB, LM, NH, GP and JW coordinated and undertook the review. All authors
performed the data interpretation and contributed equally to write the draft,
read and approve the final manuscript.

Acknowledgments
We would like to thank Asthma UK for providing a grant (Study ID 10/037)
that funded Dr G Perkins for 6 months. Asthma UK was not involved in the
collection, analysis, and interpretation of data, writing of the manuscript or
the decision to submit the manuscript for publication. We would also like to
thank Mr. A Wahab for providing assistance in undertaking the systematic
review.

Author details
1General and Adolescent Paediatrics Unit, UCL Institute of Child Health, 30
Guilford Street, London WC1N 1EH, UK. 2Chelsea and Westminster NHS
Foundation Trust, 369 Fulham Road, London SW10 9NH, UK. 3Department of
Primary Care and Public Health Sciences, 5th Floor, Capital House, 42 Weston
Street, Guy’s, London SE1 3QD, UK. 4School of Applied Social Sciences, De
Montfort University, The Gateway, Leicester LE1 9BH, UK. 5Canterbury Christ
Church University, North Holmes Road, Canterbury Kent CT1 1QU, UK.
6Leicester Children’s Community Services, Bridge Park Plaza, Bridge Park
Road, Thurmaston, Leicester LE4 8PQ, UK. 7Mary Seacole Research Centre, De
Montfort University, The Gateway, Leicester LE1 9BH, UK.

Received: 9 November 2013 Accepted: 22 April 2014
Published: 27 April 2014

References
1. Asthma UK: Key Facts; 2008. Available at: http://www.asthma.org.uk/asthma-facts-

and-statistics. Accessed May 21, 2009.
2. Netuveli G, Hurwitz B, Levy M, Fletcher M, Barnes G, Durham SR: Sheikh A

Ethnic variations in UK asthma frequency, morbidity, and health-service
use: a systematic review and meta-analysis. Lancet 2005,
365(9456):312–317.

3. Kuehni CE, Strippoli M-PF, Low N, Brooke AM: Wheeze and asthma
prevalence and related health-service use in white and south Asian
pre-schoolchildren in the United Kingdom. Clin Exp Allergy 2007,
37(12):1738–1746.

4. Asthma UK: The Asthma Divide: Inequalities in emergency care for people with
asthma in England; 2007.

5. Seid M: Barriers to care and primary care for vulnerable children with
asthma. Pediatrics 2008, 122(5):994–1002.

http://www.asthma.org.uk/asthma-facts-and-statistics
http://www.asthma.org.uk/asthma-facts-and-statistics


Lakhanpaul et al. BMC Public Health 2014, 14:403 Page 11 of 11
http://www.biomedcentral.com/1471-2458/14/403
6. Sobo EJ, Seid M, Reyes L: Parent-identified barriers to pediatric health
care: a process-oriented model. Health Serv Res 2006, 41(1):148–172.

7. Seid M, Sobo EJ, Gelhard LR, Varni JW: Parents' reports of barriers to care
for children with special health care needs: development and validation
of the barriers to care questionnaire. Ambul Pediatr 2004, 4(4):323–331.

8. Tugwell P, Petticrew M, Kristjansson E, Ueffing E, Waters E, Brockhoff J,
Bonnefoy J, Morgan A, Doohan E, Kelly M: Assessing equity in systematic
reviews: realising the recommendations of the commission on social
determinants of health. BMJ 2010, 341:4739.

9. Welch V, Tugwell P, Petticrew M, de Montigny J, Ueffing E, Kristjansson B,
McGowan J, Benkhalti M, Wells GA, Brand K, Smylie J: How effects on
health equity are assessed in systematic reviews of interventions.
Cochrane Database Syst Rev 2010, 12:MR000028.

10. Michel G, Silverman M, Strippoli M-PF, Zwahlen M, Brooke AM, Grigg J,
Kuehni CE: Parental understanding of wheeze and its impact on asthma
prevalence estimates. Eur Respir J 2006, 28(6):1124–1130.

11. Public Health Research Unit: Critical Appraisal Skills Programme; 2007.
Available at: http://www.casp-uk.net/.

12. Centre for Reviews and Dissemination: Systematic reviews: CRD's guidance for
undertaking reviews in health care [Internet]. Available at: http://www.york.ac.
uk/inst/crd/index_guidance.htm. Accessed 19th January, 2010.

13. Dixon-Woods M, Agarwal S, Jones D, Young B, Sutton A: Synthesising
qualitative and quantitative evidence: a review of possible methods.
J Health Serv 2005, 10(1):45–53.

14. Collins AJ, Fauser CJMB: Balancing the strengths of systematic and
narrative reviews. Hum Reprod Update 2005, 11(2):103–104.

15. Popay J, Roberts H, Sowden A, Petticrew M, Arai L, Rodgers M, Britten N,
Roen K, Duffy S: Guidance on the conduct of narrative synthesis in systematic
reviews. A product from the ESRC methods programme. 2006. Version 1.

16. Hazir T, Das C, Piracha F: Carers' perception of childhood asthma and its
management in a selected Pakistani community. Arch Dis Child 2002,
87(4):287–290.

17. Shivbalan S, Balasubramanian S, Anandnathan K: What do parents of
asthmatic children know about asthma?: an Indian perspective. Indian J
Chest Dis 2005, 47(2):81–87.

18. Haque AS, Zubairi ABS, Shiraz A, Zuberi F, Karim SI, Pervez R, Awan S:
Asthma knowledge and approach among Pakistani family physicians
and the impact of an educational programme. Int J Tuberc Lung Dis 2007,
11(11):1260–1265.

19. Gautam VP, Shah A, Malhotra A, Dewanwala A, Taneja DK, Gupta VK, Ingle
GK: General practitioners knowledge of childhood asthma in Delhi. India
Int J Tuberc Lung Dis 2008, 12(6):677–682.

20. Lai A, Malhotra S: Knowledge of asthma among parents of asthmatic
children. Indian Pediatr 1995, 32(6):649–655.

21. Ormerod LP, Myers P, Prescott RJ: Prevalence of asthma and ‘probable’
asthma in the Asian population in Blackburn. U.K. Respir Med 1999,
93(1):16–20.

22. Duran-Tauleria E: Influence of ethnic group on asthma treatment in
children in 1990–1: national cross sectional study. Br Med J 1996,
313(7050):148–152.

23. Cane R: Understanding childhood asthma in focus groups: perspectives
from mothers of different ethnic backgrounds. BMC Fam Pract [Electron
Resour] 2001, 2(1):4.

24. Smeeton NC, Rona RJ, Gregory J, White P, Morgan M: Parental attitudes
towards the management of asthma in minority ethnic communities.
Arch Dis Child 2007, 92:1082–1083. 1084, 1085, 1086, 1087.

25. Singh V, Sinha HV, Gupta R: Barriers in the management of asthma and
attitudes towards complementary medicine. Respir Med 2002,
96(10):835–840.

26. Mittal V, Khanna P, Panjabi C, Shah A: Subjective symptom perceptual
accuracy in asthmatic children and their parents in India. Ann Allergy
Asthma 2006, 97(4):484–489.

27. Panico L, Bartley M, Marmot M, Nazroo J, Sacker A, Kelly Y: Ethnic variation
in childhood asthma and wheezing illnesses: findings from the
Millennium Cohort Study. Int J Epidemiol 2007, 36(5):1093–1102.

28. Carey O, Cookson J, Britton J, Tattersfield AE: The effect of lifestyle on
wheeze, atopy, and bronchial hyperreactivity in Asian and white
children. Am J Respir Crit Care Med 1996, 154(2):537–540.

29. Davidson E, Liu J, Sheikh A: The impact of ethnicity on asthma care.
Prim Care Resp J 2010, 19(3):202.
30. Clarke M, Clayton DG: Quality of obstetric care provided for Asian
immigrants in Leicestershire. Br Med J 1983, 286(19):261.

31. Bailey EJ, Cates CJ, Kruske SG, Morris PS, Cates CJ, Chang AB: N. Culture-specific
programs for children and adults from minority groups who have asthma.
Cochrane Database Syst Rev 2009, 1.

32. Chauliac ES, Silverman M, Zwahlen M, Strippoli MP, Brooke AM, Kuehni AC:
The therapy of pre-school wheeze: appropriate and fair? Pediatr Pulmonol
2006, 41(9):829–838.

33. Aspinall P: Answer formats in British census and survey ethnicity
questions: does open response better capture ‘Superdiversity’? Sociology
2012, 46(2):354–364.

34. Iqbal G, Gumber A, Johnson MRD, Szczepura A, Wilson S, Dunn J:
Improving ethnicity data collection for health statistics in the UK. Divers
Health Care 2009, 6(4):267–285.

doi:10.1186/1471-2458-14-403
Cite this article as: Lakhanpaul et al.: A systematic review of explanatory
factors of barriers and facilitators to improving asthma management in
South Asian children. BMC Public Health 2014 14:403.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

http://www.casp-uk.net/
http://www.york.ac.uk/inst/crd/index_guidance.htm
http://www.york.ac.uk/inst/crd/index_guidance.htm

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Search question
	Eligibility criteria
	Information sources
	Definitions
	Search strategy
	Study selection and data extraction
	Quality assurance
	Result synthesis

	Results
	Study and participant characteristics
	Information and knowledge about asthma
	Under-use of preventative medications
	Non-acceptance/denial of diagnosis
	Reliance on Emergency Department [ED] services in ‘acute’ attacks
	Communication barriers
	Non-adherence to medication
	Dietary modification
	Facilitators to asthma management in south Asian children

	Discussion
	Gaps in the research
	Operational challenges
	Application to clinical practice

	Conclusions
	Competing interests
	Authors’ contributions
	Acknowledgments
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


