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ARTICLE OPEN

Muslim communities learning about second-hand smoke:
a pilot cluster randomised controlled trial and
cost-effectiveness analysis
Sarwat Shah1, Hannah Ainsworth2, Caroline Fairhurst2, Helen Tilbrook2, Aziz Sheikh3, Amanda Amos3, Steve Parrott1, David Torgerson2,
Heather Thompson4, Rebecca King5, Ghazala Mir5 and Kamran Siddiqi1

BACKGROUND: In the United Kingdom, men of Bangladeshi and Pakistani origin have higher smoking rates than the general
population. This makes non-smokers in their households more vulnerable to second-hand smoke (SHS) exposure than the general
population.
AIMS: The aim of this study was to investigate the feasibility of implementing and pilot testing the effectiveness and cost-
effectiveness of a ‘Smoke-free Homes’ (SFH) intervention in Islamic religious settings to encourage families of Bangladeshi and
Pakistani origin to apply smoking restrictions in their homes.
METHODS: We allocated Islamic religious settings (clusters) to either receive SFH—an educational intervention—or to a control
arm. Within each cluster, we recruited households with at least one smoker and one non-smoker. SHS exposure among
non-smokers was measured using salivary cotinine.
RESULTS: Seven (50%) clusters were randomised to each trial arm. A total of 468 households were assessed for eligibility and 62%
(n= 289) were eligible, of which 74% (n= 213) agreed to participate in the trial. Six of the seven intervention clusters delivered the
intervention, and all clusters were retained throughout the trial. In all, 81% (n= 172) of households provided data at follow-up.
No evidence of a difference in log cotinine level was observed (adjusted mean difference − 0.02, 95% confidence interval (CI)
− 1.28–1.23, P= 0.97) between the two trial arms. The direct mean cost of delivering the intervention was £18.18 per household
(range £3.55–42.20).
CONCLUSIONS: It was possible to recruit, randomise and retain Islamic religious settings and participant households. However,
some of the original assumptions, in particular our ability to collect primary outcome data, need to be revisited before a
definitive trial.

npj Primary Care Respiratory Medicine (2015) 25, 15052; doi:10.1038/npjpcrm.2015.52; published online 27 August 2015

INTRODUCTION
Second-hand smoke (SHS) exposure causes serious respiratory
and cardiovascular illnesses accounting for up to 1% of the
global disease burden.1 In recent years, several countries have
implemented policies to protect non-smokers from SHS
exposure.2 In 2007, smoke-free legislation banned smoking in all
enclosed public places in England,3 which encouraged more
smokers to quit4 and led to a substantial decline in SHS exposure
in public places2,5 and improvements in health.6 Although the
decline in SHS exposure in public and work places was
significant,7 the impact on smoking restrictions in homes was
limited.8 Living in a smoke-free home is vital to reducing SHS
exposure and its associated harms. This could also encourage
smoking cessation.9 However, studies report variable effectiveness
of the interventions designed to modify smoking behaviour and
restrict smoking in homes.10,11

SHS exposure is likely to be high among certain marginalised
social groups in which smoking is increasingly concentrated,
notably lower socio-economic7,12 and some minority ethnic
groups.13 These include communities of Bangladeshi and Pakistani

origin, in which rates of smoking among men are higher than
those in the general population.13 As living with a smoker is an
important determinant of SHS exposure,14,15 these groups are
likely to have higher levels of exposure than the general
population. The extent of SHS exposure among minority ethnic
groups in the United Kingdom has not been quantified; however,
we found that in areas predominantly populated by South-Asian
populations, smoking took place regularly in front of children in
42% of households with smokers.16 Another study found higher
saliva cotinine levels, a measure of recent exposure to cigarette
smoke,17 among children of Bangladeshi origin than children from
other ethnic groups.18 The fact that, despite having high levels of
motivation, smokers of Bangladeshi and Pakistani origin often fail
to modify their smoking behaviours signifies the need for
interventions that are tailored to their sociocultural norms.19

Promoting health in minority ethnic groups requires an
understanding of both ‘surface’ and ‘deep’ dimensions of cultural
sensitivities.20 The ‘deep’ dimensions, such as religious and
sociocultural constructs, help in connecting with the beliefs,
values and structures of communities, thereby enhancing salience,
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acceptability and uptake of health interventions.21 Over 90% of
people of Bangladeshi and Pakistani origin are Muslims,22 and half
of them attend mosques at least once a week in the United
Kingdom.23 There is emerging consensus among Muslims on the
religious prohibition of the use of tobacco-containing products.24

Several indirect references to Islamic literature are interpreted as a
discouragement of tobacco use on the basis of its addictive nature
and health hazards.24 Religion is an important determinant of
beliefs and attitudes towards tobacco use in Bangladeshi- and
Pakistani-origin Muslim communities,25,26 and it can influence
health behaviour. Many believe that tobacco use, even if not
explicitly prohibited, is in conflict with Islamic teaching.25

No systematic effort has yet been made to study the use of
Islamic religious beliefs and settings and the position of faith
leaders in influencing smoking behaviours among Muslims.
Hence, we developed a Smoke-Free Homes (SFH) intervention to
be delivered by Muslim faith leaders in Islamic religious settings to
modify their congregations’ smoking behaviour and encourage
them to implement smoking restrictions in their homes. In
this paper, we present the findings of a pilot trial, designed
to assess the feasibility of delivering the effectiveness and
cost-effectiveness of this intervention.

MATERIALS AND METHODS
A detailed trial protocol is published elsewhere.27 A summary is
presented here.

Trial design
This was a two-arm pilot cluster randomised controlled trial.

Setting/clusters
This study was conducted in islamic religious settings (clusters) of Sunni
denomination in Birmingham and West Yorkshire, including the following:
(1) mosques that host communal prayers, convene study circles for
men/women and/or have regular Quran classes for children; (2) Islamic
schools (Madrassas) for children; (3) men’s/women’s circles. Those situated
within a one-mile radius of another participating cluster were excluded.

Participants
Attendees of the clusters were approached by the faith leaders and the
researchers. Posters, leaflets and announcements after communal prayers
were used to promote recruitment. Researchers collected contact details
from those expressing interest, assessed their eligibility, obtained consent
and completed baseline assessments. Eligible, consenting households in
which one or more members attended the respective Islamic religious
setting, and which had at least one non-smoker and one smoker, were
recruited to the trial.

Interventions
The clusters were randomised to the intervention and control group in a
1:1 ratio.

SFH intervention. The faith leaders in clusters allocated to the intervention
arm were trained to deliver the SFH resource to respective audience
(Supplementary Material). Designed to encourage change in smoking
behaviours, this resource included a guide to group discussions, key
take-home messages, role plays, quizzes and games. The activities were
tailored to suit different audiences and age groups and delivered in
between regular prayers/circle meetings/Quran classes. Take-home leaflets
contained key facts about harms associated with SHS and benefits of
smoke-free homes. The intervention period lasted for ~ 3 months. The
control clusters did not receive any intervention, but they were offered the
SFH resource upon completion of the study.

Outcomes
We assessed non-smokers’ SHS exposure by measuring salivary cotinine
levels using a gas–liquid chromatography technique.28 Salivary cotinine

concentration is strongly associated with exposure to SHS and has a
half-life of 20 h.29,30 The feasibility outcome measures included recruitment
and attrition rates for clusters and participating households, response rates
to the household surveys and collection of saliva samples, the costs
associated with delivering SFH, an estimate of the difference in saliva
cotinine levels between the two groups and the intra-class correlation
coefficient (ICC). Other outcome measures included the proportion of
(i) smokers in each cluster; (ii) smokers in each cluster who reported an
intention to quit; (iii) households in each cluster that implemented
smoking restrictions in their homes.
All data were collected at the time of recruitment and follow-up

(5 months post randomisation), which included a household survey
completed by an adult.

Sample size
No formal power calculation was undertaken. A feasible sample size was
based on the need to have at least four clusters per arm31 to allow for basic
statistical analysis. Allowing for attrition, and taking into account the
varying sizes of the clusters and their denominations, seven clusters per
arm were chosen as a feasible number to recruit. From each cluster,
we intended to recruit a maximum of 50 households, resulting in a
maximum sample size of 350 households in each arm of the trial.

Randomisation
Clusters were centrally randomised by the York Trials Unit, in a 1:1 ratio
using minimisation.32 Minimisation factors included the average size of
Friday congregations and the number of consenting households.
Randomisation was staggered as clusters were randomised one by one
soon after completing household recruitment.

Statistical methods
All analyses were conducted in STATA v13 (StataCorp)33 according to the
principles of intention to treat. All statistical tests were two sided at the 5%
significance level. Baseline characteristics of the clusters and households
were summarised by the trial arm. Continuous measures were reported as
means and s.d. and categorical data as counts and percentages.
The threshold to assess SHS exposure through saliva cotinine levels was

set at 0.1 ng/ml. Saliva cotinine level of 12 ng/ml or more indicated active
smoking.34 A comparison was undertaken to investigate the feasibility of
studying this measurement and to calculate an estimate for the likely
effect size and ICC. Analysis was conducted with the clusters as the unit of
analysis and the mean cotinine level in the cluster as the outcome. Saliva
cotinine levels were highly positively skewed, and thus values were log
transformed and were analysed in a regression model weighted by cluster
size, including mean baseline cotinine level and trial arm as covariates. The
following were analysed by analysis of covariance weighted by cluster size
and adjusting for baseline proportion of the measure and trial arm:
In each cluster at follow-up,

● The proportion of smokers
● The proportion of smokers who reported an intention to quit
● The proportion of households that had smoking restrictions

implemented in the home

We conducted field monitoring of the intervention activities. In addition,
Islamic religious teachers were trained to record the number and type of
activities conducted in the activity checklist provided.
The economic component involved collecting individuals’ use of

health-care resources, including any contact with general practitioners
and practice nurses (surgery or home visits), prescriptions received,
hospital visits and hospital admissions. The number of services used was
multiplied by unit costs of care to estimate a cost profile for the period
between randomisation and follow-up for individuals in the intervention
and control groups. A National Health Services perspective was taken to
estimate training costs. Costs were driven by the cost of trainer travel and
travel time.

Ethics statement
Local NRES Committee and University of York granted ethical approval
(REC reference: 12/YH/0242).
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RESULTS
Recruitment
The flow of trial participants is presented in a Consolidated
Standards Of Reporting Trials diagram35 in Figure 1.
Of the 24 Islamic religious settings approached and assessed for

eligibility, 79% (19/24) agreed to participate; however, as per
protocol, only 14 were recruited. Eligible consenting households
were recruited to the trial between November 2012 and
September 2013. A total of 544 households from all 14
participating clusters expressed an interest in taking part in the
MCLASS trial, of which 86% (468/544) were assessed for eligibility;
14% (76/544) were not contactable. Among those assessed, 62%
(289/468) were eligible, and of those eligible 74% (213/289)
agreed to participate in the trial. The most common reason for
ineligibility was not having a resident smoker in the household
(26%, 124/468). Among the 213 households that consented to
participate in the trial, 87% (185/213) provided a cotinine saliva

sample at baseline: 90% (105/118) and 84% (80/95) in the
intervention arm and control arm, respectively. Household survey
questionnaires were received from 97% (206/213), 98% (116/118)
and 95% (90/95) in the intervention and control clusters,
respectively.
The median length of time between recruitment of first and last

household in a cluster was 114 days (range 82–207 days). Table 1
presents location and minimisation factors of participating clusters
by allocation. The two trial arms were comparable with respect
to average size of the clusters and number of consenting
households.

Baseline
Baseline characteristics of the respondents in participating
households were broadly comparable across the intervention
and the control arms, except for ethnicity, with a greater
proportion of people of Bangladeshi and Pakistani origin

Figure 1. The flow of participants through the trial.
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(96.7% (87/90)) in the control arm compared with that in the
intervention arm (75.4% (86/114)). Respondents were predomi-
nantly male (82% (169/206)) and non-smokers (61.2% (126/206))
(Table 2).
Out of 185 saliva samples obtained, 69% (128/185) indicated

that the household members were exposed to SHS at baseline
(74% (78/105) in the intervention arm and 63% (50/80) in the
control arm). About 7.6% (14/185) of samples were indicative of
either active smoking or smokeless tobacco use, and 9.2%
(17/185) were insufficient to perform the test (Table 3).

Losses and exclusions
All clusters were retained throughout the trial. Of all recruited
households, 81% (172/213) were retained at follow-up: 75%
(89/118) of households from the intervention clusters and 87%
(83/95) from control clusters. In all, 58% (123/213) provided
follow-up samples for salivary cotinine: 64% (72/118) in the
intervention arm and 59% (51/95) in the control arm.

Intervention fidelity
Six out of seven intervention clusters delivered the SHF
intervention, with variable fidelity. Religious teachers from some
intervention clusters recorded activities on the activity sheet
provided; however, most of them did not record any activity.

Saliva cotinine analysis
Out of 123 saliva samples obtained at follow-up, 66.7% (82/123)
were still exposed to SHS: 75% (54/72) in the intervention arm and
54.9% (28/51) in the control arm (Table 4).
No evidence of a difference was observed in the log cotinine

level (adjusted mean difference (AMD) − 0.02, 95% confidence
interval (CI) − 1.3 to 1.2, P= 0.97) between the intervention arm
and the control arm. Similarly, in a linear regression weighted by

Table 1. Location and minimisation factors of participating Islamic
religious centres by allocation

Characteristic Intervention (n= 7) Control (n= 7) Total (n= 14)

Location
Birmingham 1 (14.3) 2 (28.6) 3 (21.4)
Bradford 2 (28.6) 2 (28.6) 4 (28.6)
Leeds 4 (57.1) 3 (42.9) 7 (50.0)

Average size
Small 2 (28.6) 3 (42.9) 5 (35.7)
Medium 2 (28.6) 2 (28.6) 4 (28.6)
Large 3 (42.9) 2 (28.6) 5 (35.7)

Consenting households
o10 1 (14.3) 2 (28.6) 3 (21.4)
10–19 3 (42.9) 4 (57.1) 7 (50.0)
20–29 3 (42.9) 1 (14.3) 4 (28.6)

Table 2. Lead adult characteristics at baseline

Lead adult Intervention
n (%)

Control
n (%)

Total
n (%)

Sex, n (%) N=116 N= 90 N=206
Male 96 (82.8) 73 (81.1) 169 (82.0)
Female 20 (17.2) 17 (18.9) 37 (18.0)

Age, years N=115 N= 88 N=203
Mean (s.d.) 37.1 (13.1) 34.0 (12.3) 35.7 (12.8)
Median (IQR) 35 (28, 42) 33.5 (25, 40) 35 (27, 41)
Min, max) (16, 74) (16, 72) (16, 74)

Smoking status, n (%) N=116 N= 90 N=206
Smokes everyday 39 (33.6) 27 (30.0) 66 (32.0)
Smokes sometimes 7 (6.0) 7 (7.8) 14 (6.8)
Does not smoke 70 (60.3) 56 (62.2) 126 (61.2)

Smoked in the past, n (%) N=111 N= 88 N=199
Yes 61 (55.0) 47 (53.4) 108 (54.3)
No 50 (45.0) 41 (46.6) 91 (45.7)

Ethnicity, n (%) N=114 N= 90 N=204
White 1 (0.9) 1 (1.1) 2 (1.0)
Pakistani 62 (54.4) 64 (71.1) 126 (72.0)
Bangladeshi 24 (21.1) 23 (25.6) 47 (26.9)
ndian 2 (1.8) 0 (0.0) 2 (1.1)
Black/black British 0 (0.0) 1 (1.1) 1 (0.5)
Othera 25 (21.9) 1 (1.1) 26 (12.7)

Education continued after
age of 16 years, n (%)

N=114 N= 89 N=203

Yes 50 (43.9) 52 (58.4) 102 (50.3)
No 64 (56.1) 37 (41.6) 101 (49.8)

Employment, n (%) N=113 N= 90 N=203
In employment or
self-employed

63 (55.8) 63 (70.0) 126 (62.1)

Unable to work because
of poor health

3 (2.7) 3 (3.3) 6 (3.0)

Look after home/family 10 (8.9) 6 (6.7) 16 (7.9)
Unemployed 10 (8.9) 5 (5.6) 15 (7.4)
Retired 8 (7.1) 1 (1.1) 9 (4.4)
Student 14 (12.4) 10 (11.1) 24 (11.8)
Other 5 (4.4) 2 (2.2) 7 (3.5)

Abbreviation: IQR, interquartile range.
aIncludes the following: Afghani, Middle Eastern, Algerian, Sudanese and
Syrians.

Table 3. Baseline salivary cotinine levels by trial arm

Baseline cotinine level Intervention
(n=105)

Control
(n= 80)

Overall
(n= 185)

Classification of saliva sample, n (%)
Insufficient sample 10 (9.5) 7 (8.8) 17 (9.2)
Not exposed 17 (16.2) 23 (28.8) 40 (21.6)
Exposed (passive
smoker)

68 (64.8) 46 (57.5) 114 (61.6)

Possible tobacco user 10 (19.5) 4 (5.0) 14 (7.6)

Supplied by adulta, n (%) N= 66 N= 47 N= 113
Insufficient sample 4 (6.0) 1 (2.1) 5 (4.4)
Not exposed 13 (19.7) 17 (36.2) 30 (26.6)
Exposed (passive
smoker)

41 (62.1) 25 (53.2) 66 (58.4)

Possible tobacco user 8 (12.1) 4 (8.5) 12 (10.6)

Supplied by childa, n (%) N= 30 N= 20 N=50
Insufficient sample 5 (16.7) 3 (15.0) 8 (16.0)
Not exposed 4 (13.3) 3 (15.0) 7 (14.0)
Exposed (passive
smoker)

21 (70) 14 (70.0) 35 (70.0)

Exposed samplesb N= 78 N= 50 N= 128
Mean (s.d.) 18.4 (76.3) 5.8 (19.6) 13.5 (60.9)
Median (IQR) 0.6 (0.3, 2.1) 0.4 (0.2, 0.9) 0.5 (0.2, 1.7)
(Min, max) (0.1, 588.1) (0.1, 112.3) (0.1, 588.1)

Abbreviation: IQR, interquartile range.
aWhere data on the provider of the sample was given.
bSummary statistics for the raw salivary cotinine level in the samples with a
level ⩾ 0.1 ng/ml.
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cluster size and adjusting for baseline proportion, no difference
was observed between the intervention group and the control
group in the (a) proportion of adults smoking (AMD in proportions
2.1, 95% CI − 6.4 to 10.7, P= 0.6); (b) the proportion of smokers
who reported an intention to quit (AMD in proportions 16.4, 95%
CI − 4.5 to 37.3, P= 0.1); (c) the proportion of households with
smoking restrictions (AMD in proportions 0.03%, 95% CI − 11.6 to
11.7, P= 1.0).
The ICC relating to salivary cotinine levels was negligible

(o0.00001, 95% CI 0.0–0.1), indicating that the cotinine levels of
participants in the same cluster were not strongly related.
The direct cost of delivering the intervention was a mean cost of

£18.18 per household (range £3.55 to £42.20). Health service use
was completed by trial participants with 1–15% of data missing.

DISCUSSION
Main findings
Our study is the first trial in the United Kingdom reporting the use
of Islamic religious settings in influencing health-related behaviour
of their congregations. Recruitment and retention rates for
clusters were encouraging. Of all those who were approached,
approximately two-third of clusters were recruited and all were
then retained throughout the study period. A large number of
households expressed an interest in taking part in the trial, but
recruitment still fell substantially short of the initial target. The
majority of eligible households consented to complete the
household surveys; however, the number of these consenting to
providing saliva sample was lower. Similarly, the completion rate
for the household survey was higher than that for providing a
saliva sample at follow-up. No evidence of a difference in saliva
cotinine level between the intervention and control arms was
found. The ICC indicated that the cotinine levels of participants in
the same cluster were not strongly related. Importantly, the
findings of the economic analysis suggest that SFH in these

religious settings is a very low-cost intervention to deliver from an
National Health Services perspective. Only very modest effective-
ness is therefore required to ensure that the intervention is cost-
effective.

Strengths and limitations of this study
The study design had several strengths. The eligibility criteria for
clusters were kept to a minimum to ensure good representation of
cluster setup (size and range of facilities offered by clusters such
as schools, social centres and leisure facilities). Most Islamic
religious settings were willing to participate in the study, as
reflected by our recruitment rates. This study has helped establish
the feasibility of conducting health promotion interventions in an
Islamic religious setting, and it acts as a ‘pathfinder’ for future trials
using such settings.
Our study met several obstacles. The recruitment of individuals

was challenging despite the support received from faith leaders.
The barriers we encountered in recruitment, data collection and
engagement with mosques need consideration in future trial(s).
These are explored in more depth in qualitative data, which will be
published separately. Social concerns and attitudes within the
communities in which research was conducted seemed to have a
key role in the willingness to participate in the study. Our
recruitment officers were from the Muslim faith and often from
the same ethnic background as the communities they were
approaching, which facilitated recruitment. However, we under-
estimated the time it would take in navigating the different
decision-making structures and in building rapport with the
‘gatekeepers’ in various religious settings. Moreover, female
recruitment officers faced more difficulties in approaching men
in mosques for possible recruitment compared with their male
counterparts. Those Islamic religious settings catering for Shia
denomination could not be recruited. The generalisability of
findings with respect to denomination may therefore be an issue;
however, Sunni Muslims comprise ~ 95% of the British Muslim
community.36

No formal sample size calculation was performed. However,
because we had a negligible ICC, then with the larger number of
clusters, the loss of power due to analysis of covariance from
losing a degree of freedom was compensated by the predictive
value of the covariate.

Interpretation of findings in relation to previously published work
Some studies report faith-based health interventions to have a
positive effect on targeted Muslim ethnic minorities.37 However,
most of the existing evidence on health programmes taking
account of ‘faith dimension’ comes from church settings in the
United States in African-American communities.38 A faith-based
intervention was found to have a substantial increase in physical
activity among African-American women in a randomised
controlled trial.39 The evidence is generally methodologically
weak, but it is indicative of potential benefit.21,38 Lessons can be
drawn from reviewing such literature that may also be applicable
to other faith-based communities. Nevertheless, there is a need to
develop evidence of this nature for ethnic minorities in the United
Kingdom.

Implications for future research, policy and practice
Despite the above-mentioned challenges, the MCLASS pilot trial
findings can help in moving forwards to a definitive trial, as
follows. Our cluster recruitment and retention rates reaffirmed our
approach of an effective engagement with mosques. This required
developing an understanding of the individual mosque adminis-
trative structure and internal dynamics that helped us tailor the
approach to engaging with the mosque. The type of mosque and
its function in the community, i.e., schools, social centres, leisure

Table 4. Follow-up salivary cotinine levels by trial arm

Follow-up cotinine level Intervention
(n= 72)

Control
(n= 51)

Overall
(n= 123)

Classification of saliva sample, n (%)
Insufficient sample 3 (4.2) 4 (7.8) 7 (5.7)
Not exposed 10 (13.9) 14 (27.5) 24 (19.5)
Passive smoker 54 (75.0) 28 (54.9) 82 (66.7)
Possible tobacco user 5 (6.9) 5 (9.8) 10 (8.1)

Supplied by adulta, n (%) N= 44 N= 35 N=79
Insufficient sample 1 (2.3) 2 (5.7) 3 (3.8)
Not exposed 7 (15.9) 13 (37.1) 20 (25.3)
Exposed (passive
smoker)

31 (70.5) 16 (45.7) 47 (59.5)

Possible tobacco user 5 (11.4) 4 (11.4) 9 (11.4)

Supplied by childa, n (%) N= 22 N= 14 N=36
Insufficient sample 1 (4.6) 2 (14.3) 3 (8.3)
Not exposed 3 (13.6) 1 (7.1) 4 (11.1)
Exposed (passive
smoker)

18 (81.8) 10 (71.4) 28 (77.8)

Possible tobacco user 0 (0.0) 1 (7.1) 1 (2.8)

Exposed samplesb N= 59 N= 33 N=92
Mean (s.d.) 3.7 (11.5) 4.9 (11.5) 4.1 (11.5)
Median (IQR) 0.4 (0.2, 0.9) 0.4 (0.2, 1.0) 0.4 (0.2, 1.0)
(Min, max) (0.1, 60.3) (0.1, 54.4) (0.1, 60.3)

Abbreviation: IQR, interquartile range.
aWhere data on the provider of the sample was given.
bSummary statistics for the raw salivary cotinine level in the samples with a
level ⩾ 0.1 ng/ml.
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facilities and so on, had an impact on issues such as women’s
attendance and youth participation. This diversity needs to be
taken into consideration while defining mosques’ inclusion criteria
and the extent to which they could engage with their commu-
nities on health-related matters. Our experience of challenges in
collecting individual participant data, particularly collecting saliva
samples, suggest that in a future trial we need to adopt better
strategies to collect data, such as anonymous cross-sectional data
in order to address issues around trust and confidentiality.
The study does not objectively report on the fidelity of the

intervention, as we did not conduct any direct observations of
SFH-related activities using a fidelity index or any exit interviews of
the participants. A future study of such interventions should
include robust fidelity measures to assess the extent to which an
intervention is implemented. We also need to consider how to
strengthen the intervention as the point estimates suggest little or
no effectiveness. It is imperative to offer more comprehensive
training (that includes practical exercises) and support to faith
leaders than was offered in this study—e.g., planning about when
and how to deliver intervention sessions with faith leaders, or
speaking to congregants alongside faith leaders and so on.

Conclusions
Our study shows that it was possible to recruit, randomise and
retain Islamic religious settings and households in the pilot trial.
However, some of the original assumptions, in particular our
ability to collect primary outcome data, need revisiting before a
definitive trial. It is a low-cost intervention. If we can address the
limitations outlined to strengthen the intervention, if this proves
effective, this is we believe certainly worth doing, particularly in
the context of this currently under-served population.

ACKNOWLEDGEMENTS
We thank mosque committees for the cooperation and support throughout the study
duration, and recruitment teams for their tireless efforts in ensuring that the trial
milestones were achieved timely. We also acknowledge the Independent Trial
Steering Committee, particularly Professor Linda Bauld (chair), for providing valuable
feedback and advice on the project and dissemination of findings. We are also
grateful to researchers who worked on this project, particularly Omara Dogar, Faraz
Ahmed and Sahil Warsi for their inputs in getting the project off the ground. Big
thanks go to our trial participants. Clinical trial registration: Current Controlled Trials
ISRCTN03035510.

CONTRIBUTIONS
SS was responsible for implementation of the trial and drafting of the manuscript. HA
offered support in trial implementation and provided inputs to manuscript revisions.
CF coordinated access to the data set, led the analyses and reviewed the manuscript.
HT coordinated the trial activities from Trials unit and reviewed the manuscript. AS,
AA, RK, DT and GM provided suggestions to address day-to-day problems in trial
activities/implementation as Study Operational Committee members, structuring and
providing feedback on early drafts of the manuscript. HT developed the intervention
and reviewed the manuscript. KS conceived the idea, supervised the trial team and
provided feedback on early drafts of the manuscript.

COMPETING INTERESTS
AS is Joint Editor-in-Chief of npj Primary Care Respiratory Medicine, but was not
involved in the editorial review of, nor the decision to publish, this article. All other
authors declare no conflict of interest.

FUNDING
This work was supported by the National Prevention Research Initiative (NPRI) www.
mrc.ac.uk/npri) grant number (MR/J000248/1). The Funding Partners relevant to this
award are (in alphabetical order): Alzheimer's Research Trust; Alzheimer's Society;
Biotechnology and Biological Sciences Research Council; British Heart Foundation;
Cancer Research UK; Chief Scientist Office, Scottish Government Health Directorate;
Department of Health; Diabetes UK; Economic and Social Research Council; Health

and Social Care Research and Development Division of the Public Health Agency
(HSC R&D Division); Medical Research Council; The Stroke Association; Wellcome
Trust; Welsh Assembly Government. The Charity Research Support Fund contribution
to this NPRI award is 46% of the total amount awarded (including FEC rate 68%).
Grant reference number MR/J000248/1. The views expressed are those of the
author(s) and not necessarily those of the NPRI.

REFERENCES
1 Öberg M, Woodward A, Jaakkolac MS, Peruga A, Pruss-Ustun A. Global Estimate of

the Burden of Disease from Second-hand Smoke: World Health Organisation. World
Health Organisation, 2010.

2 FCTC Parties to the WHO Framework Convention on Tobacco Control. Available at
http://www.who.int/fctc/signatories_parties/en/ (accessed on 9 February 2015).

3 NHS Smokefree England—one year on. (accessed on 7 February 2012).
Department of Health 2008, Contract No.: 29/04.

4 Hackshaw L, McEwen A, West R, Bauld L. Quit attempts in response to smokefree
legislation in England. Tob Control 2010; 19: 160–164.

5 Sims M, Mindell JS, Jarvis MJ, Feyerabend C, Wardle H, Gilmore A. Did smokefree
legislation in england reduce exposure to secondhand smoke among non-
smoking adults? Cotinine analysis from the Health Survey for England. Environ
Health Perspect 2011; 120: 425–430.

6 Been JV, Nurmatov UB, Cox B, Nawrot TS, Schayck CP, Sheikh A. Effect of
smoke-free legislation on perinatal and child health: a systematic review and
meta-analysis. Lancet 2014; 383: 1549–1560.

7 Moore GF, Currie D, Gilmore G, Holiday JC, Moore L. Socioeconomic inequalities
in childhood exposure to secondhand smoke before and after smoke-free
legislation in three UK countries. J Public Health (Oxf) 2012; 34: 599–608.

8 Passive smoking and children: a report by the Tobacco Advisory Groups of the
Royal College of Physicians London, 2010. Available at https://www.rcplondon.ac.
uk/sites/default/files/documents/passive-smoking-and-children.pdf (accessed on
22 October 2014).

9 Mills AL, Messer K, Gilpin EA, Pierce JP. The effect of smoke-free homes on adult
smoking behavior: a review. Nicotine Tob Res 2009; 11: 1131–1141, ntp122.

10 Priest N, Roseby R, Waters E, Polnay A, Campbell R, Spencer N et al. Family
and carer smoking control programmes for reducing children’s exposure to
environmental tobacco smoke. Cochrane Database Syst Rev 2008; (4): CD001746.

11 Baxter S, Blank L, Everson-Hock ES, Burrows J, Messina J, GuillaUme L et al. The
effectiveness of interventions to establish smoke-free homes in pregnancy and in
the neonatal period: a systematic review. Health Educ Res 2011; 26: 265–282.

12 ONS. General Lifestyle Survey Overview, UK. Office for National Statistics, 2010.
Available at http://www.ons.gov.uk/ons/rel/ghs/general-lifestyle-survey/2010/
index.html?format=hi-vis (accessed on 12 December 2014).

13 Sportson K, J M. Health Survey for England 2004: Health of Ethnic Minorities—
Summary of Key Findings. The Information Centre: Leeds, UK, 2006.

14 Butz AM, Halterman JS, Bellin M, Tsoukleris M, Donithan M, Kub J et al. Factors
associated with second-hand smoke exposure in young inner-city children
with asthma. J Asthma 2011; 48: 449–457.

15 Webber WL, Van B, Stoddard P, Tsoh JY. Determinants of exposure to secondhand
smoke among Vietnamese adults: California Vietnamese adult tobacco use
survey, 2007–2008, centre for disease control and prevention. Prev Chronic Dis
2014; 11: E81.

16 Alwan N, Siddiqi K, Thomson H, Cameron I. Children’s exposure to second-hand
smoke in the home: a household survey in the North of England. Health Soc Care
Community 2010; 18: 257–263.

17 Jarvis MJ, Tunstall-Pedoe H, Feyerabend C, Vesey C, Saloojee Y. Comparison of
tests used to distinguish smokers from nonsmokers. Am J Public Health 1987; 77:
1435–1438.

18 Whitrow MJ, Harding S, Maynard MJ. The influence of parental smoking and
family type on saliva cotinine in UK ethnic minority children: a cross
sectional study. BMC Public Health 2010; 10: 262.

19 White M, Bush J, Kai J, Bhopal R, Rankin J. Quitting smoking and experience of
smoking cessation interventions among UK Bangladeshi and Pakistani adults: the
views of community members and health professionals. J Epidemiol Community
Health 2006; 60: 405–411.

20 Resnicow K, Baranowski T, Ahluwalia J, Braithwaite RL. Cultural sensitivity in public
health: defined and demystified. Ethn Dis 1998; 9: 10–21.

21 Liu JJ, Davidson E, Bhopal RS, White M, Johnson M, Robert D et al. Adapting health
promotion interventions to meet the needs of ethnic minority groups: mixed-
methods evidence synthesis. Health Technol Assess 2012; 16: 1–469.

22 ONS. Census 2011. Office for National Statistics: England and Wales, 2012.
23 Fong GT, Hyland A, Borland R, Hammond D, Hastings G, McNeill A et al.

Reductions in tobacco smoke pollution and increases in support for smoke-free
public places following the implementation of comprehensive smoke-free

Second-hand smoke trial in Muslim communities
S Shah et al

6

npj Primary Care Respiratory Medicine (2015) 15052 © 2015 Primary Care Respiratory Society UK/Macmillan Publishers Limited

www.mrc.ac.uk/npri
www.mrc.ac.uk/npri
http://www.ons.gov.uk/ons/rel/ghs/general-lifestyle-survey/2010/index.html?format=hi-vis
https://www.rcplondon.ac.uk/sites/default/files/documents/passive-smoking-and-children.pdf
https://www.rcplondon.ac.uk/sites/default/files/documents/passive-smoking-and-children.pdf
http://www.ons.gov.uk/ons/rel/ghs/general-lifestyle-survey/2010/index.html?format=hi-vis
http://www.ons.gov.uk/ons/rel/ghs/general-lifestyle-survey/2010/index.html?format=hi-vis


workplace legislation in the Republic of Ireland: findings from the ITC
Ireland/UK Survey. Tob Control 2006; 15(suppl 3): iii51–iii58.

24 Ghouri N, Atcha M, Sheikh A. Public health: influence of Islam on smoking among
Muslims. BMJ 2006; 332: 291.

25 Bush J, White M, Kai J, Rankin J, Bhopal R. Understanding influences on smoking
in Bangladeshi and Pakistani adults: community based, qualitative study. BMJ
2003; 326: 962.

26 Shuster G. Gender, age, religion, and tradition influenced the smoking attitudes
and behaviour of Bangladeshi and Pakistani adults. Evid Based Nurs 2004; 7: 63.

27 Ainsworth H, Shah S, Ahmed F, Amos A, Cameron I, Fairhurst C et al. Muslim
communities learning about second-hand smoke (MCLASS): study protocol for a
pilot cluster randomised controlled trial. Trials 2013; 14: 295.

28 Feyerabend C, Bryant A, Jarvist M, Russell MA. Determination of cotinine in
biological fluids of non-smokers by packed column gas-liquid chromatography.
J Pharm Pharmacol 1986; 38: 917–919.

29 Russell TV, Crawford MA, Woodby LL. Measurements for active cigarette smoke
exposure in prevalence and cessation studies: why simply asking pregnant
women isn't enough. Nicotine Tob Res 2004; 6(Suppl 2): S141–S151.

30 Pirkle JL, Flegal KM, Bernert JT, Brody DJ, Etzel RA, Maurer KR. Exposure of the US
population to environmental tobacco smoke: the Third National Health and
Nutrition Examination Survey, 1988 to 1991. JAMA 1996; 275: 1233–1240.

31 Hayes R, Moulton L. Cluster randomised trials. Chapman and Hall/CRC: 2009.
32 Altman DG, Bland JM. Treatment allocation by minimisation. BMJ 2005; 330: 843.
33 StataCorp. Stata Statistical Software: Release 13. StataCorp LP: College Station, TX,

USA, 2013.

34 Jarvis MJ, Fidler J, Mindell J, Feyerabend C, West R. Assessing smoking status in
children, adolescents and adults: cotinine cut-points revisited. Addiction 2008;
103: 1553–1561.

35 Campbell MK, Piaggio G, Elbourne DR, Altman DG. Consort 2010 statement:
extension to cluster randomised trials. BMJ 2012; 345: e5661.

36 BBC Sunnis and Shia: What's the story? Available at http://www.bbc.co.uk/guides/
z373wmn (accessed on 22 October 2014).

37 Abu- Ras W, Gheith A, Cournos F. The Imam’s role in mental health promotion:
a study at 22 mosques in New York city’s muslim community. J Muslim Ment
Health 2008; 3: 155–176.

38 DeHaven MJ, Hunter IB, Wilder L, Walton JW, Berry J. Health programs in
faith-based organizations: are they effective? Am J Public Health 2004; 94:
1030–1036.

39 Duru OK, Sarkisian CA, Leng M, Mangione CM. Sisters in motion: a randomised
controlled trial of a faith-based physical activity intervention. J Am Geriatr Soc
2010; 58: 1863–1869.

This work is licensed under a Creative Commons Attribution 4.0
International License. The images or other third party material in this

article are included in the article’s Creative Commons license, unless indicated
otherwise in the credit line; if the material is not included under the Creative Commons
license, users will need to obtain permission from the license holder to reproduce the
material. To view a copy of this license, visit http://creativecommons.org/licenses/
by/4.0/

Supplemental Information accompanies the paper on the npj Primary Care Respiratory Medicine website (http://www.nature.com/npjpcrm)

Second-hand smoke trial in Muslim communities
S Shah et al

7

© 2015 Primary Care Respiratory Society UK/Macmillan Publishers Limited npj Primary Care Respiratory Medicine (2015) 15052

http://www.bbc.co.uk/guides/z373wmn
http://www.bbc.co.uk/guides/z373wmn
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

	Muslim communities learning about second-hand smoke: a pilot cluster randomised controlled trial and cost-effectiveness analysis
	Introduction
	Materials and methods
	Trial design
	Setting/clusters
	Participants
	Interventions
	SFH intervention

	Outcomes
	Sample size
	Randomisation
	Statistical methods
	Ethics statement

	Results
	Recruitment
	Baseline

	Figure 1 The flow of participants through the�trial.
	Losses and exclusions
	Intervention fidelity
	Saliva cotinine analysis

	Table 1 Location and minimisation factors of participating Islamic religious centres by allocation
	Table 2 Lead adult characteristics at baseline
	Table 3 Baseline salivary cotinine levels by trial arm
	DISCUSSION
	Main findings
	Strengths and limitations of this study
	Interpretation of findings in relation to previously published work
	Implications for future research, policy and practice

	Table 4 Follow-up salivary cotinine levels by trial arm
	Conclusions

	We thank mosque committees for the cooperation and support throughout the study duration, and recruitment teams for their tireless efforts in ensuring that the trial milestones were achieved timely. We also acknowledge the Independent Trial Steering Commi
	ACKNOWLEDGEMENTS
	&#x000D6;berg M, Woodward A, Jaakkolac MS, Peruga A, Pruss-Ustun A. Global Estimate of the Burden of Disease from Second-hand Smoke: World Health Organisation. World Health Organisation, 2010.FCTC Parties to the WHO Framework Convention on Tobacco Control
	&#x000D6;berg M, Woodward A, Jaakkolac MS, Peruga A, Pruss-Ustun A. Global Estimate of the Burden of Disease from Second-hand Smoke: World Health Organisation. World Health Organisation, 2010.FCTC Parties to the WHO Framework Convention on Tobacco Control
	&#x000D6;berg M, Woodward A, Jaakkolac MS, Peruga A, Pruss-Ustun A. Global Estimate of the Burden of Disease from Second-hand Smoke: World Health Organisation. World Health Organisation, 2010.FCTC Parties to the WHO Framework Convention on Tobacco Control
	REFERENCES


