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Introduction

Exposure to second-hand smoke (SHS) is harmful to children’s 
health and increases their risk of acquiring lower respiratory tract 
and middle ear infections,1,2 significant reduction in lung functions, 
invasive meningococcal disease,3 and new cases, recurrent episodes, 
and increased severity of asthma.1,2,4–6

Since the introduction of comprehensive smoking bans in enclosed 
public and work places in many countries, homes and cars are the 
most likely places for children to be exposed to SHS.5 Over 52% of 

children in Spain, 51% in Austria, 30% in United States, 15% in 
Lithuania, and 10% in Sweden are exposed to SHS in their homes.7–9 
Therefore, protecting children from SHS in homes and cars should 
be an additional dimension of any tobacco control programme.6,10 
However, in many countries, this has received little attention. While 
some studies suggest that smoking bans in public and workplaces 
encourage people to implement smoking restrictions at home11; 
others observe minimal effect12,13 or even an increase in the likeli-
hood of children being exposed to SHS in homes.14 While there is 
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Abstract

Background: Exposure to second-hand smoke is a threat to children’s health. We developed a 
school-based smoke-free intervention (SFI) to support families in implementing smoke-free homes 
in Bangladesh, and gathered preliminary evidence of its effectiveness.
Methods: A feasibility cluster randomized controlled trial of SFI was conducted in 24 schools in 
Mirpur, an urban area within Dhaka. Using simple stratified randomization, schools were allo-
cated to: Arm A (SFI only), Arm B (SFI plus reminders), and Arm C (the control group). A total of 
781 year-5 children (10–12 years old) in the consenting schools, participated in the study. Outcomes 
including “smoke-free homes” and “social visibility” that is, not smoking in front of children at 
home were assessed through questionnaire-based children’s surveys, administered by research-
ers, at baseline and at weeks 1, 12, 27, and 52 in all arms.
Results: “Smoke-free homes” were significantly higher in Arm A  (odds ratio [OR]  =  4.8; 95% 
CI = 2.6–9.0) and in Arm B (OR = 3.9; 95% CI = 2.0–7.5) than in Arm C, when controlled for the base-
line levels, at year 1. Similarly, “social visibility” was significantly reduced in Arm A (OR = 5.8; 95% 
CI = 2.8–11.7) and in Arm B (OR = 7.2; 95% CI = 3.3–15.9) than Arm C, when controlled for the base-
line levels, at year 1. We observed an increasing trend (Cochrane Armitage test statistic [Z] = 3.8; 
p < .0001) in homes becoming smoke-free with increasing intensity of the intervention (control < 
Arm A < Arm B), and a decreasing trend (Z = −5.13; p < .0001) in social visibility at homes.
Conclusion: SFI has the potential to encourage children to negotiate a smoke-free environment in 
their homes.
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some evidence to support a systematic approach to increase parents’ 
awareness about SHS, and developing their confidence and skills in 
implementing and sustaining smoking restrictions at home,6,15,16 the 
most recent systematic review did not find such parental education 
and counseling programmes effective in reducing children’s exposure 
to environmental tobacco smoke.17

In Bangladesh, exposure to SHS is also a serious threat to chil-
dren’s health. Smoking bans in public and workplaces are only 
partially implemented. Furthermore, there are few national/local 
campaigns or health promotion programmes to protect children 
from exposure to SHS at home. Smoking being a predominantly 
male behavior in Bangladesh (44.7% of men, 1.5% of women) with 
smoking rate slightly higher in rural areas (23.6%) than in urban 
areas (21.3%)18; restricting it in homes is particularly challenging 
in a predominantly patriarchal society. A recent community survey 
of 722 households revealed that most households (55.5%) have at 
least one smoker and smoking indoors in front of children (40%) 
was a common practice.10 The evidence to support interventions 
that encourages families to impose smoking restrictions at home and 
protect children from SHS, is limited. Previously, we conducted two 
relevant feasibility studies—one in an inner-city area in the United 
Kingdom19 and another in a rural part of Pakistan.6 We found that 
the school children were keen to act and willing to negotiate with 
their families to implement smoking restrictions at home. Based 
on the lessons learnt, we developed a school-based intervention to 
encourage children to negotiate with adults in their households to 
implement smoke-free homes. In this article, we describe the findings 
of a feasibility trial of the above intervention in Bangladesh, which 
examines whether this approach has the potential to increase the 
number of smoke-free homes, and reduce the incidence of smoking 
taking place in front of children.

Methods

Research Design
We conducted a feasibility cluster randomized controlled trial of a 
smoke-free intervention (SFI) designed to educate year-five children 
(10–12 years old) about the harms of SHS and to encourage them 
to negotiate with their parents to implement smoke-free homes. It 
was a feasibility study as defined by the Medical Research Council 
(MRC) Framework for Evaluating Complex Interventions.20,21 The 
trial had three arms: Arm A  (SFI only) where children received 
two 45-minute educational sessions over 2 days; Arm B (SFI plus 
reminders) where children received the above two sessions followed 
by four 15-minute refresher sessions in subsequent weeks, and Arm 
C (the control group) with no intervention. Ethical approval was 
granted by the Bangladesh Medical Research Council (BMRC) and 
the University of York, United Kingdom. An independent steering 
committee provided oversight.

Settings and Participants
Mirpur is a typical densely populated urban area in Dhaka with 
majority of its population dependent on non-agricultural liveli-
hood and have access to amenities like paved road, electricity, gas, 
water supply, and drainage systems.22 It was chosen for its typical 
demographic and socioeconomic structure and its proximity to the 
research team. Schools were eligible if they followed mainstream cur-
ricula, and had ≥10 and ≤60 year-five children (10–12 years old) per 
class. We first identified all primary schools in the area, and recruited 

those that were eligible and willing to participate. All schools fol-
lowed “no-smoking” policy and all participating teachers were self-
reported nonsmokers. A total of 781 participants were enrolled in 
24 schools. Only year-five children were recruited after seeking their 
assent and their parents’ written consent through schools permitting 
them to attend the sessions at school and participate in the surveys. 
Being the oldest in primary schools, we considered this being the 
optimal age group to understand the message and persuade their 
family members to implement smoke-free homes. Assent meant that 
all eligible children received age appropriate information sheet and 
if a child was unwilling, he or she was asked to let their teacher or 
parents know. In addition, we also asked parents to seek their child’s 
willingness to participate before giving consent.

The Smoke-Free Intervention
SFI was developed by a technical working group including school-
teachers, representatives of civil society organizations, public health 
practitioners, educational experts, and behavioral scientists from 
Bangladesh and United Kingdom. Once agreed on the key messages, 
a range of educational materials, both in Bangla and English, were 
developed addressing different learning styles. The training materi-
als for schoolteachers were pre-piloted and revised according to the 
suggestions made by a user group and the technical working group. 
A manual was also prepared to help schoolteachers in delivering SFI. 
It was envisaged that at least two year-five teachers (one class teacher 
and one support teacher) would be trained in each school.

SFI is designed to work at two levels. At level one, it empowers 
children to become agents of change, and at level two; it persuades 
family members to make their homes smoke-free. The key educa-
tional activities were:

Level 1: Empowering children to become agents of change 
(Supplementary Figure 1)

1.	 Two 45-minute sessions delivered over two consecutive days 
by schoolteachers. The duration of these sessions is consistent 
with regular school lessons. Each session consists of a range of 
educational activities including classroom presentations, quiz, 
interactive games, storytelling, and role-play—vicarious learning 
techniques are utilized in many of the activities. The presenta-
tion, quiz and games were designed to increase childrens’ knowl-
edge about SHS and related harms, and motivate them to follow 
three easy steps to make their homes smoke-free. The storybook 
and role-play focused on enhancing children’s negotiation skills, 
building their confidence within Bangladeshi cultural context. 
While the storybook depicts challenges of negotiating with 
elders, the role-play has hypothetical scenarios where children 
had the opportunity to practice and demonstrate how and when 
they can discuss and negotiate with adults to persuade them not 
to smoke inside homes.

2.	 A set of four refreshers (each lasting 15 min) was also designed 
to reinforce key messages delivered in the initial sessions. These 
refresher sessions were delivered once a week over four consecu-
tive weeks, 6–7 weeks after the two initial sessions. During each 
session, the teacher reminded children the key points of the main 
session by asking questions (5–7 min), and then encouraged chil-
dren to share their experiences of whether they could initiate dis-
cussion at home, what challenges did they face, what was their 
plan to do next and what would be the best way to convince 
adults (8–10 min). The length of these sessions was consistent 
with the duration of school assembly.
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Level 2: Child to parent—persuading family members to make their 
homes smoke-free (Supplementary Figure 2).

Children were given a promise form that contained pictorial 
and written messages on the hazards of SHS, a pictorial step-guide 
for families on how to make their homes smoke-free and a tear-off 
slip to make a commitment to implement smoke-free homes. After 
the second session, children were asked to take promise forms to 
their parents, show them the pictorial and written messages, and 
negotiate with their families to “sign-up” to a voluntary contract 
to make their homes smoke-free. One of the implications was that 
even if parents were nonsmokers, they would not allow other smok-
ers (residents and visitors) to smoke inside homes. In addition to 
delivering the intervention, teachers were trained to support chil-
dren in this process. We sensitized schoolteachers to look for signs of 
any adverse events resulting from the interactions between children 
and their parents. We also encouraged children to report any related 
adversities.

Children in Arm A  received training on Level 1a and Level 2 
components while children in Arm B received training on all com-
ponents of Level 1 and 2. Children in Arm C received no training.

Randomization and Allocation
Using simple stratified randomization, schools were allocated to 
three trial arms. Computer-generated random-number lists were 
used for allocation, with stratification on number of children to 
ensure a balance across the trial arms.

Schoolteachers in Arm A  received training and materials to 
deliver the two initial sessions only (Level 1a and Level 2); those in 
Arm B received training and materials to deliver the two initial and 
four refresher sessions (Level 1a, Level 1b, and Level 2); and those 
in the control arm received no training. We trained 16 male and 16 
female teachers—two from each school; year-five main teacher and 
classroom support teacher. Lasting a day, the training consisted of 
presentations, interactive question-answer sessions, group work and 
role-play focusing on the adverse effects of SHS and how to deliver 
the intervention.

The data entry clerk and the statistician were blinded to the con-
ditions in each arm.

Outcomes and Follow-Up
The primary outcomes were self-reported (by children) “smoke-free 
homes” and “social visibility” of smoking. We defined smoke-free 
homes as smoking taking place exclusively outside the home, and 
social visibility as smoking taking place in front of children. Smoke-
free homes were assessed using the following questions: (a) “Where 
do people smoke in your house who live with you? (any where inside 
the house, in some rooms, only in one room, or only outside the 
house)” and (b) “Where do smokers who visit your house smoke? 
(any where inside the house, in some rooms, only in one room, or 
only outside the house).” We defined “open space outside house” as 
those spaces which are still within house premises but not covered 
by a ceiling, such as, veranda, balcony, yard, garden, lawn, patio, and 
open roof. Social visibility was assessed by the following questions: 
(a) “Do people who live with you smoke in front of children?” and 
(b) “Are people who visit your house allowed to smoke in front of 
children?”. For each outcome, the response categories across the two 
questions were combined to form a composite variable (index) for 
analysis purposes.

Administered by researchers, questionnaire-based children’s 
surveys assessed these outcomes in all three trial arms—at baseline 

and at weeks 1, 12, 27, and 52. The structured questionnaire was 
translated in Bangla and pre-tested with 61 year-five children in one 
school outside the study area. Based on the findings of the pre-test, 
the questionnaire was revised to ensure logical flow and to make 
the language clear and self-explanatory to children. In addition to a 
number of sociodemographic variables, the questionnaires also col-
lected information on the number of smokers at home, their smoking 
behavior, children’s attitude towards smoking and their perceived 
quality of life (see Supplementary Document Annex 1 for the full 
questionnaire).

Participant Flow and Recruitment
Out of 781 participants in 24 schools, 174 (22%) were lost to fol-
low-up at year 1, the main reason being absence from school on the 
day of survey (Figure 1). The loss to follow-up was non-differential 
across the three arms. The intervention was delivered in June 2012, 
and the refresher sessions in August 2012.

Statistical Analysis
For this feasibility trial, we did not carry out formal sample size 
calculations, as we did not intend to provide definitive evidence 
of efficacy.23 Analyses were done in general accordance with the 
Consolidated Standards of Reporting Trials (CONSORT) statement 
and its extension to cluster trials.24 All analyses were performed 
using SAS, version 9.3 (SAS Institute).

As this was a cluster trial, the baseline characteristics of the indi-
viduals and the clusters (school) were described. Generalized esti-
mating equations (GEE in SAS PROC GENMOD) analysis, which is 
an advanced multilevel modeling technique for analyzing correlated 
data was used to derive the estimates and the intra-cluster coeffi-
cients (ICCs), using a logit link with clusters (schools) treated as a 
random effect. GEEs driven from logistic regression were used to 
characterize the probability of the intended outcome as a function of 
“survey time” and “intervention/control group” (i.e., intervention × 
year 1 survey time-point). Therefore, the analyses accounted for cor-
responding baseline levels (thus controlling for the time-variability) 
of smoke-free homes or social visibility to enable estimation of the 
true measure of change in intervention/control comparison that is 
attributable to the intervention alone.

Univariate distributions and frequencies were examined to 
describe and dichotomize categorical (multinomial) variables (smoke-
free homes and social visibility). Bivariate and single-factor associa-
tions between the potential covariates (gender, open space outside the 
house, and availability of a smoker in the household) and the primary 
outcomes were assessed for inclusion in the multivariable regression 
models. Covariate-covariate interactions and covariate-intervention 
interactions were also explored and only those with significant inter-
actions were included in the multivariable model. The odds ratios 
(ORs) and corresponding 95% CIs were estimated for these inde-
pendent associations as well as adjusted for significant predictors.

ICCs were calculated for all analyses using the following for-
mula: [between-group variance/(between-group variance + π2/3)]. 
Cochrane Armitage Trend test was computed for both binomial 
outcomes taking intervention as an ordinal variable (control  =  0, 
SFI = 1, and SFI plus reminder = 2). Trends of smoke-free homes 
and social visibility over time were also presented for all households, 
those with at least one smoker, and nonsmoking households. A sen-
sitivity analysis was performed where missing data on the primary 
outcomes in all three groups were imputed as failures (smoke-free 
homes: “no” and social visibility: “yes”).
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Findings

Baseline Characteristics
The three trial arms were not balanced with respect to a num-
ber of baseline individual characteristics, summarized at cluster 
level (Table  1). The average number of male participants and 

the number of households with at least one resident smoker per 
cluster were higher in the control than in the intervention arms. 
Compared to other arms, baseline smoke-free homes per cluster 
were higher in Arm B and social visibility per cluster was higher 
in the control arm.

Table 1. Baseline Characteristics of Individuals and Clusters (Values at Individual Level are Numbers [Percentages] and at Cluster Level 
are Means [Standard Deviations] Unless Stated Otherwise)

Variables Arm Aa, n = 8, N = 222 Arm B, n = 8, N = 262 Arm C, n = 8, N = 297

Cluster level
  Age of child(years) 12.3 (0.49) 12.2 (0.42) 12.4 (0.42)
  Males (no./cluster) 11.7 (3.1) 14.2 (9.5) 23.2 (7.6)
  Open space outside the house (no./cluster) 16.5 (8.3) 15.5 (6.0) 14.1 (4.3)
  Presence of a smoker in the household (no./cluster) 9.9 (7.2) 6.5 (4.1) 12.8 (11.5)
  Smoking indoors—residents (no./cluster) 4.5 (4.5) 3.1 (2.9) 7.7 (6.8)
  Smoking indoors—visitors (no./cluster) 3.4 (2.3) 3.1 (2.8) 7.2 (6.1)
  Smoking in front of child—residents (no./cluster) 2.6 (2.7) 1.6(1.7) 7.2 (6.5)
  Smoking in front of child—visitors (no./cluster) 2.8 (2.5) 1.5 (1.5) 6.5 (5.8)
  Smoke-free homes (no./cluster) 21.9 (6.4) 28.0 (11.9) 22.7 (6.5)
  Social visibility (no./cluster) 3.5 (3.0) 2.0 (2.2) 8.0 (7.7)
Individual level
  Median (IQR) age of child (years) 11 (2) 11 (2) 11 (2)
  Males 100 (45.1) 117 (44.7) 209 (70.4)
  Open space outside the house 137 (61.7) 157 (59.9) 225 (75.8)
  Presence of a smoker in the household 128 (57.7) 117 (44.7) 122 (41.1)
  Proportion of adult smokers per householdb 0.28 (0.36) 0.20 (0.27) 0.20 (0.28)
  Smoking indoors—residents 78 (35.1) 47 (17.9) 41 (13.8)
  Smoking indoors—visitors 57 (25.7) 56 (21.4) 54 (18.8)
  Smoking in front of child—residents 61 (27.5) 51 (19.5) 46 (15.5)
  Smoking in front of child—visitors 53 (23.9) 51 (19.5) 54 (18.8)
  Smoke-free homes 128 (57.7) 189 (72.1) 233 (78.5)
  Social visibility 75 (33.8) 70 (26.7) 61 (20.5)

Note. IQR = interquartile range; SFI = smoke-free intervention; n = number of clusters; N = number of individuals.
aArm A = SFI only; Arm B = SFI plus reminder; Arm C= control.
bThe proportion of adult smokers (regular) per household = adult smoker/total adults in the household.
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Figure 1. Study flow diagram.
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Outcomes and Estimation
Primary Outcome
At 1 year, the odds of “smoke-free homes” were greater among those 
randomized to Arm A (OR = 4.8; 95% CI = 2.6–9.0)—an increase 
from 57.7% (128/222) to 84.6% (148/175) and to Arm B (OR = 3.9; 
95% CI = 2.0–7.5)—an increase from 72.1% (189/262) to 89.2% 
(182/204), compared to those in control group, after adjusting for 
baseline levels (Table 2). When adjusted for availability of a smoker 
in the household, the figures for Arm A and Arm B reduced slightly 
but remained statistically significant. Almost 20% (ICC  =  0.198) 
of the unexplained variation in the outcome was observed to be at 
the school (cluster) level, and is thus, due to the differences between 
schools. An increasing trend was observed in households becoming 
smoke-free (trend test = 3.8; p value <.0001) with increasing inten-
sity of the intervention (control < Arm A < Arm B).

At 1 year, the odds of “not smoking in front of children” inside 
the house (social visibility: no) were greater among those ran-
domized to Arm A  (OR  =  5.8; 95% CI  =  2.8–11.7)—a fall from 
33.8% (75/222) to 8.9% (15/175) and to Arm B (OR = 7.2; 95% 
CI = 3.3–15.9)—a fall from 26.7% (70/262) to 5.4% (11/204), com-
pared to those in the control group, after adjusting for baseline levels 
(Table 3). When adjusted for availability of a smoker in the house-
hold, the estimates for both arms (A and B) remained significant. 
Thirty-eight percent (ICC = 0.378) of the unexplained variation in 
social visibility was observed to be at the school (cluster) level; the 
presence of this large clustering effect indicates a strong influence of 
the schools in determining the success of the intervention. A decreas-
ing trend (Trend test = −5.13; p value < .0001) in social visibility was 
also observed with increasing intensity of the intervention (control 
< Arm A < Arm B).

As expected, presence of a smoker was an independent predic-
tor of the effect achieved in the study. However, presence of an 
open space outside the house and child’s gender did not predict the 
outcome.

We also looked at time trends in the number of houses that 
implemented smoke-free homes and those where smoking took place 
in front of children, respectively. These are grouped as: all house-
holds; those with at least one smoker; and those without smokers. If 
SFI had an effect, we would expect the numbers to increase overtime 
for both intervention arms (A and B), while remaining flat for Arm 
C. Conversely, the trend in the number of houses with smoking tak-
ing place in front of children is expected to move towards opposite 
direction.

Overall the number of smoke-free homes in the intervention 
arms increased with time while the numbers in the control arm 
remained constant (Supplementary Figure  3). In all households, 
number of smoke-free homes peaked at week 1 (to about 91%) 
for Arm A and then gradually declined over the following weeks to 
maintain the trend (between 80% and 85%). In Arm B, numbers 
constantly rise over time until week 27 to maintain the trend (at 
89%). In the households with at least one smoker, the number of 
smoke-free homes inclined acutely at week 1 (to about 80%) in 
Arm A and then declined gradually to maintain the trend (between 
51% and 55%); in Arm B the numbers increased at week 1 (to 
about 67%), remaining constant until week 27 and then drop-
ping to levels (56%) similar to baseline; in control arm, numbers 
declined constantly (from 62% at baseline to 34% at week 52). 
In the nonsmoking households, the number of smoke-free homes 
increased gradually over time, with the most visible increase hap-
pening in Arm B.

In all households, the number of houses with smoking taking 
place in front of children dropped sharply (to 8.6%) at week 1 in 
Arm A and then gradually inclined in the following weeks (to about 
15%) and declined again at week 57 (to 8.6%) (Supplementary 
Figure 4). In Arm B the numbers declines gradually while remain-
ing constant over time in Arm C.  In households with at least one 
smoker, the number of houses with smoking taking place in front 
of children, shows a sigmoid pattern for Arm A, with a large dip at 
week 1. In the non-smoking households, the numbers in both inter-
vention arms decline gradually while remaining more constant in the 
control group.

Findings from the sensitivity analysis when loss to follow-up was 
imputed as all failures did not differ substantially from the primary 
analysis (Supplementary Table 1).

Discussion

Consistent with the findings of the two previous feasibility stud-
ies,6,19 this feasibility trial suggests that by using classroom based les-
sons and activities; children can be taught to influence adult smoking 
behavior. It demonstrates a proof of concept for the intervention; 
the study provides a sound methodology to carry out further defini-
tive studies. Our findings provide cluster and participant recruitment 
and retention rates, likely effect size and expected ICC to estimate 
the design effect for a future cluster randomized controlled trial in 
such settings.

This study is an advance on the existing knowledge on the effec-
tiveness of interventions reducing children’s exposure to environ-
mental tobacco smoke in homes. A recent Cochrane review found 57 
studies, out of which 27 evaluated counseling offered to parents in 
children’s healthcare settings.17 Only two studies were carried out in 
schools; one slightly weaker study in China involved children writing 
letters to their smoking fathers persuading them to quit,25 and in the 
other with a stronger study design in United States, teachers imple-
mented smoke-free policies in schools and classrooms and persuaded 
children to do the same in homes.26 Only the former study found a 
statistically significant reduction in SHS exposure to children attrib-
utable to the intervention. Since the publication of the above review, 
only a handful of studies were found that have evaluated interven-
tions designed to reduce children’s exposure to SHS.27,28 However, 
except for the two aforementioned school-based feasibility studies6,19 
the rest evaluated interventions in healthcare or community settings.

The study has a number of methodological limitations, most 
of which are inevitable in a feasibility trial. As per convention of a 
feasibility trial, no formal sample size estimation was carried out. 
Therefore, the study does not provide an accurate power estimate to 
detect a statistically significant difference between intervention and 
control arms. Similarly, the absence of randomization by minimization 
led to an imbalance across the three trial arms; clusters in the control 
arm ended up with more boys and smokers at home than those in the 
two intervention arm. Twenty out of 49 schools approached, refused 
to participate in the trial. Reasons included, not having enough teach-
ers to attend training and conduct the sessions, burden on children in 
year-five when they were expected to appear for scholarship examina-
tion, clash with school holidays, Ramadan and other school activi-
ties, apathy to work with non-governmental sector, requirement to 
seek permission from Trustees/Directors—which is time consuming 
and not enough financial incentives. The trial outcomes were assessed 
by conducting follow-up surveys at different time points and might 
not have captured the prevalent home adult smoking behavior.  
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Table 2. Effect of Smoke-Free Intervention (SFI) on Implementing Smoke-Free Homes, at 1 Year

Variables

Smoke-free homes

Households’ n/N (%)

Odds ratiod (95% CI) p valuea ICCbBaseline Follow-up year 1

Crude estimates
  Intervention vs. control
    SFI 128/222 (57.7) 148/175 (84.6) 4.82 (2.58–8.99) <.0001 0.198
    SFI plus reminders 189/262 (72.1) 182/204 (89.2) 3.86 (1.99–7.47) <.0001
    Control 233/297 (78.5) 172/228 (75.4) 1 –
  Gender
    Male 285/351 (81.2) – 1.08 (0.88–1.34) .4568 –
    Female 217/256 (84.8) – 1 –
  Open space outside the house
    Yes 264/315 (83.8) – 1.16 (0.96–1.39) .1341 –
    No 238/292 (81.5) 1 –
  Presence of a smoker in the household
    Yes 81/176 (46.0) – 9.94 (7.85–12.58) <.0001 –
    No 421/431 (97.7) – 1 –
Adjusted estimatesc

  Intervention vs. control
    SFI – – 4.01 (2.07–7.79) <.0001 0.180
    SFI plus reminders – – 3.41 (1.70–6.86) .0006
    Control – – 1 –

Note. CI = confidence interval.
ap value < .05 is a significant predictor of the outcome.
bIntra-cluster coefficient.
cAdjusted for presence of a smoker in the household.
dAll analyses account for clustering and baseline levels of intended outcome.

Table 3. Effect of Smoke-Free Intervention (SFI) on Social Visibility Inside the House, at 1 Year

Variables

Social visibility

Households’ n/N (%)

Odds ratioe (95% CI) p valuea ICCdBaseline Follow-up year 1

Independent estimates
  Intervention vs. control
    SFI 75/222 (33.8) 15/175 (8.96) 5.77 (2.84–11.7) <.0001 0.378
    SFI plus reminders 70/262 (26.7) 11/204 (5.4) 7.20 (3.25–15.9) <.0001
    Control 61/297 (20.5) 49/228 (21.5) 1 –
  Gender
    Male 49/351 (14.0) – 0.87 (0.69–1.10) .2342c –
    Female 26/256 (10.2) – 1 –
  Open space outside the house
    Yes 41/315 (13.0) – 0.97 (0.79–1.19) .7547 –
    No 34/292 (11.6) 1 –
  Availability of a smoker in the household
    Yes 67/176 (38.1) – 0.09 (0.07–0.12) <.0001 –
    No 8/431 (1.9) – 1 –
Adjusted estimatesb

  Intervention vs. control
    SFI – – 4.51 (2.09–9.71) .0001 0.363
    SFI plus reminders – – 6.74 (3.00–15.2) <.0001
    Control – – 1 –

Note. CI = confidence interval.
ap value < .05 is a significant predictor of the outcome.
bAdjusted for availability of a smoker in the household.
cIn the model that included independent variables defining SFI plus reminders, gender, and the SFI plus reminders × gender interaction, a significant interaction was 
detected (p = .0004), indicating that the effect of SFI plus reminders is dependent on gender.
dIntra-cluster coefficient.
eAll analyses account for clustering and baseline levels of intended outcome.
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For example, smoking might have taken place in homes in children’s 
absence and would have still exposed them to third-hand smoke with-
out their knowledge. A major weakness was that we did not validate 
the self-reported outcomes with cotinine estimation due to absence 
of such facilities in Bangladesh. On the other hand, a large survey 
assessing children’s exposure to SHS found that children’s self-reports 
of exposure are more likely to be in agreement with the salivary coti-
nine levels than their parents.29 Finally, we did not formally assess any 
potential adverse effects of the intervention in the children. However, 
we did alert schoolteachers to look out for any signs of distress among 
children in case their negotiations with adults about smoke-free homes 
led to any adverse reaction. No such adverse events were reported.

The study findings encourage us to progress to a future definitive 
trial with a bigger sample size and objective outcomes assessment. As 
part of the anti-tobacco alliance in Bangladesh, we aim to collabo-
rate with National Tobacco Control Cell (NTCC) and the Ministry 
of Primary and Mass Education (MOPME) to incorporate smoke-
free intervention into the national curriculum and a definitive trial, if 
proven effective, will help us achieving this goal. Other outcomes of 
interest would include clinical outcomes and smoking uptake rates 
among children. The outcomes measuring quality of life and health-
care use will also be of interest particularly in a comprehensive cost-
benefit analysis of the intervention. Relevant literature recognizes the 
existing complexities in people’s understanding of a smoke free space 
and its dynamic nature and other factors competing with their desire 
to protect their children from SHS.30,31 A bigger trial will allow us to 
explore this in detail. We found that 20% and 38% variation at the 
cluster level in the two outcomes, “smoke free homes” and “social 
visibility” respectively, indicating an effect modification at schools. 
An embedded qualitative study can examine such interplays between 
the effect of schools, children’s health literacy skills, family dynam-
ics, competing parental responsibilities, and physical space in homes. 
A  process evaluation plan can document the relationship between 
specific elements of the intervention and programme outcomes.

In conclusion, this feasibility trial informs the methods and sta-
tistical requirements to conduct a future definitive trial to evaluate 
the effectiveness of such an intervention. Its findings also suggest that 
the school-based smoke-free intervention has the potential to make 
children aware of the harms of SHS and motivate them to negotiate 
smoke-free environment in their households.

Supplementary Material

Supplementary Table 1, Figures 1–4, and Document Annex 1 can be 
found online at http://www.ntr.oxfordjournals.org
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