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Background  

It have been widely accepted that cigarette smoking is of tremendous hazards to health, so as 

the exposure to Secondhand Smoke (SHS). Cigarette smoking increases the incidence of 

maternal cardiovascular and pulmonary events and other comorbid conditions among 

pregnant smokers
1
. Women make up 80% of the total disease burden of SHS

2
. Kinds of 

respiratory symptoms were more frequently observed among adults exposed to SHS
3,4

.  

 

China signed WHO Framework Convention on Tobacco Control (FCTC) in 2003. However, 

there is still a significant gap between the current state of tobacco control and the 

requirements of the FCTC, mainly due to the state tobacco monopoly in China
13

.  

As reported by the Global Adult Tobacco Survey (GATS)
6
, in 2010, an estimated 28.1% of 

adults in China (52.9% of men and 2.4% of women) currently smoked. As reported by 

nonsmokers, 72.4% had been exposed to secondhand smoke and 38.0% were exposed to 

secondhand smoke on a daily basis
7
. The direct medical cost of smoking-related morbidity 

and mortality was estimated at 22.9 billion Chinese Yuan
5
, and keeps increasing at a 

staggering rate. 

 



In China, internal rural-to-urban migrants make a large proportion of the whole population, 

accounting for about 0.245 billion (18 % of the total population) in 2013. The national data of 

smoking in migrant population is still lacking. Studies shows that in Beijing, the total 

smoking rate of migrant population was19.2% (48.7% for male and 2.1% for female)
8
 and in 

another study was 51.7% (male) and 10.9% (females)
9
. One study in Zhejiang province found 

that 29.83% of 1086 migrant population have smoked, 54.09% of whom weremales
10

. A 

survey of five areas of Jiangxi province shown the total smoking rate was 32.8% (56.3% for 

male  and 2.5% for female)
11。Cui et al found the overall smoking prevalence among migrant 

workers was 64.9% (95% CI: 62.4-67.2%)
12

. These researches shown that the smoking rate 

was generally higher in migrant population than local residents. 

 

Interventions targeting at migrant population on reducing smoking, including workplace 

interventions are still scare. Zhong
15

, applied knowledge education to in workplaces, with 

smoking rate reduced from 42.9% to 28.9%. Gao
16

, used a health promotion strategy in a 

factory of Shanghai, making the smoking rate decreased from 55.8% to 34.1%.  

 

Tobacco control intervention for migrant population often involved the general factors like 

hazard awareness
17

, diseases prevention, family pressure and financial pressure
18

. Research 

also shown that migratory lifestyle, such as social changes and stresses caused by rural to 

urban migration, was associated with smoking initiation
19

. The migrant span, migrant history, 

discrimination and social support all contribute to smoking
20-23

. However, it is unknown to 

what extent the comprehensive intervention that considers these factors can be effective in 



reducing the smoking rate and SHS exposure for the migrants in the workplace settings in 

China. 

 

Research questions 

1. How can the WHO 5A’s model be adapted into 5A's group consulting intervention package 

that fits migrant workers in China? 

2. To what extent it is feasible and acceptable of delivering the intervention in the workplaces 

setting, and how the evidence generated from this study will inform the design of the main 

trial. 

 

Methods/Design 

This is a controlled before and after designed pilot trial to be conducted in manufacturing 

factories in Zhongshan City, China. 

 

Study design 

First, the package would be designed by tailoring the WHO 5A’s model into 5A's group 

consulting intervention package through literature review, in-depth interview and focus group 

discussion. Then a pilot trial of the package will be carried out in 4 factories in Zhongshan 

industrial zone. The primary outcome of this pilot trial will be the feasibility and acceptability 



of delivering the intervention and feasibility of assessing its outcomes. The secondary 

outcome includes information to inform the design of the future RCT, such as sample size, 

and facilitators and barriers of implementation in industrial settings. 

Objective 1 

To tailor the WHO 5A’s model into 5A’s group consulting intervention package that fits 

migrant workers. 

Key activities 

Based on literature review on articles related to migrant workers’ smoking and SHS exposure, 

as well as the WHO 5A’s model, we will conduct in-depth interview and focus group 

discussion to understand: 1) Which specific factors affecting migrant workers’ smoking 

cessation should be considered in the intervention. 2) In which way the group consulting 

intervention should be applied in the industrial setting. 3) What specific content should be 

contained in the group consulting package to make the package effective? 

Settings & Participants 

In-depth interviews will conducted with 4-6 factory managers and 6-8 migrant workers. Four 

focus groups with 6-8 factory managers/workers/health educators in each group will be 

conducted in factories. 

Data collection 

Facilitator guided discussions (FDG) will be conducted by the research team. The FGD 

guideline will be constructed with the help of factory managers/workers/health educators, and 

will be pilot tested with two in-depth interviews and a focus group. All the FDGs will be 



recorded. 

Objective 2 

To test the feasibility and acceptability of delivering the intervention, and provide information 

to the design of the main trial such as outcome suitability, number of clusters (factories) and 

size of each cluster (participants), effect size, intra-cluster correlation coefficient (ICC) , 

recruitment and attrition rates. 

Key activities 

We aim to recruit 8 factories (clusters) and all the migrant workers working in these factories 

from industrial zone of Guangzhou, China. The clusters will be randomized to the 

intervention and control group in a 1:1 ratio. Clusters allocated to the intervention arm will be 

offered the 5A's group consulting package. The clusters in the control arm will not be offered 

the package until the completion of the study. All the migrant workers who work in each 

factory and provide informed consent will be recruited. Factories will complete a factory 

survey of basic factory information, all participants will complete a questionnaire (about the 

status of tobacco exposure, knowledge and attitude of tobacco, and demographic information), 

and a non-smoking individual will provide a salvia sample which will be tested for cotinine. 

All these participant outcomes (questionnaire and salvia cotinine) will be measured before 

and after the 3-month intervention in both arms of the trial. In addition, a purposive sample of 

participants will be invited for interviews to investigate the facilitators and barriers for 

integrating 5A's group consulting package into workplace settings and how these can be 

enhanced or addressed at the end of this trial. 



The 5A's group consulting package intervention includes: 

1. Factsheets detailing key information on smoking, SHS. 

2. Guidelines for group guiders on how to deliver the 5A’s group consulting (activities 

for different audiences: smokers, non-smokers exposed to SHS). 

3. A leaflet that contains the key facts about smoking and SHS that can be disseminated 

to migrant workers after consulting. 

Eligibility criteria 

Inclusion criteria for cluster recruitment: 1. Factory should be labor intensive in manufacture 

industry. 2. Have at least 80 migrant workers that can participate in the trial. 3. The manager 

should be willing to adhere to the planed intervention. Exclusion criteria: 1. Have taken part 

in a similar tobacco control activity before.  

We plan to recruit all the migrant workers working in each factory. We will include rural to 

urban migrants, no matter whether they smoke or not, who are willing to participate in the 

trial. We will exclude workers who do not smoke and have no SHS exposure at all. 

Data collection 

For objective 2, we have mainly outcomes as follows: 

Category Variables  Methods  Population targeted  Outcomes  

Primary 

outcome 

Feasibility Questionnaire in 

intervention group and 

in-depth interview 

Intervention deliver, 

migrant workers and 

factory manager 

1.Satisfaction rate  

2.Feasibility score 

Acceptability  Questionnaire in Intervention deliver, 1.Satisfaction rate  



intervention group and 

in-depth interview 

migrant workers and 

factory manager 

2.Intent to use rate  

Secondary 

outcome 

Salivary 

cotinine 

Salivary cotinine test 

conducted before and 

after the intervention 

Non-smoking migrant 

workers 

1.Salivary cotinine 

concentration 

Smoking status Questionnaire survey 

conducted before and 

after the intervention 

Smoking migrant 

workers 

1.Smoking quit rate 

Knowledge, 

attitude 

Questionnaire survey 

conducted before and 

after the intervention 

Migrant workers 1.Knowledge change 

2.Attitude change 

Attrition rate, 

intraclass 

correlation 

coefficient(ICC) 

The whole research 

progress 

Migrant workers 1.Attrition rate 

2.ICC 

 

For each factory in the study the following information will be recorded at the start of the 

study: Factory scale, types of factory products, demographic composition. 

At baseline, each migrant participant will complete a questionnaire encompasses four main 

dimensions: (1) demographic characters; (2) migrant characters; (3) smoking behaviors and 

practices; (4) smoking related knowledge and attitudes. The same dimensions will be covered 

in the follow up survey three months after the baseline survey. 



 

Cotinine is a metabolite of nicotine, and can be most sensitively and specifically measured by 

salivary cotinine samples, which have a half-life period of 12 to 18 hours and thus can reflect 

the degree of tobacco exposure
25,26

. We will thus collect a saliva sample to measure salivary 

cotinine levels at baseline and a second saliva sample from the same participants three months 

after intervention start. 

We will conduct in-depth interviews with twenty participants, five package delivers and five 

factory managers at baseline, and at program completion (3 months post baseline). All the 

interview contents will be recorded. 

 

Intervention fidelity 

To maintain the quality of the intervention delivery and track fidelity to the intervention, we 

will use the following approaches. Firstly, the team leaders will be asked to submit an 

implementation form every week to research team to report the adherence to protocol, barriers 

to the implementation of the intervention and their suggestions. PI, Co-PI and research team 

of this project will look over these forms and provide feedback to all the team leaders to help 

them to conduct the interventions better. Secondly, migrant workers will also self-report the 

adherence to the intervention, the barrier to quit smoking and the satisfaction to the team 

leaders’ work by instant messaging to the research team directly. In addition, at the end of 

each month, the research team will go to the intervention factories to talk with the team 

leaders about intervention progress and offer some professional resolutions. As for those 



unqualified team leaders, they will be re-trained or replaced. 

 

Data management 

Data will be collected at baseline, and at program completion (3 months post baseline).  

To avoid missing and logic mistakes in the questionnaires, all completed questionnaires will 

be checked by the interviewers when submitted, and the unqualified items in the 

questionnaires will be asked to modify by the migrant workers. All participants will provide at 

least 2mL saliva samples for salivary cotinine concentrate test. We will require all participants 

to refrain from eating, drinking, or smoking at least one hour before sample collection. We 

will collect salivary samples on the day of transport, and samples will be labeled and stored in 

EP tubes (Eppendorf Tubes) at -20℃ until laboratory analysis.  Samples will be analyzed 

using liquid chromatography-tandem mass spectrometry (LC/MS/MS) method. All 

experiments will be duplicated. The laboratory technicians will be blinded to participants’ 

smoking status. 

For those are lost to follow-up, the reasons of dropping out will be recorded. Before data can 

be analyzed, it will be processed, including correcting data-inputting errors by using double 

data entry method and range and logic checks. All personal information about the enrolled 

participants will not be shared with any third party during and after the trial to protect 

confidentiality. Questionnaires will be well stored in a locked room. Saliva will be destroyed 

after detection. Data will be stored in a secure database with password encrypted. 



Data analysis 

Data from baseline and follow-up will be analyzed using descriptive statistics (means, 

standard deviations, frequencies, etc.). The level of significance will be set at 0.05. IBM SPSS 

20.0 and STATA 12 will be employed for analysis. Data will be analyzed to evaluate program 

fidelity, adaptations, effectiveness, factors that facilitated and challenged program delivery, 

and recommendations for improvement. Analyses will follow the intention-to-treat (ITT) 

principle; multiple imputation chained equation (MICE) method will be used to address 

missing or incomplete data. Difference-in-difference (D-in-D) analyses will be usedto 

evaluate the effectiveness of the intervention. Logistic regressions and multiple linear 

regressions will be respectively employed to explore factors associated with the change of the 

outcome variables over time in the intervention arm, and results were represented as odds 

ratios (OR) with 95% confidence intervals (95% CI).  
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