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ABSTRACT 

 

Background: In addition to the influence of an individual’s socioeconomic status, the 

neighbourhoods in which people live may influence health-related behaviours including 

smoking. This study therefore sought to determine the influence of the socioeconomic 

context in which South African adults lived on their smoking behaviour, and explore the 

potential gender differences of contextual influences. 

Method: This study involved a representative sample of South African adults (≥16 years) 

who participated in the 2010 (n=3,112) and 2011 (3,003) South African Social Attitude 

Survey (SASAS). The 2009 General Household Survey (n =25,548 households) was used to 

obtain the socioeconomic characteristics of the neighbourhoods where SASAS participants 

lived, including proportion of households with access to tap water, access to flush toilets 

and the level of employment in the area (3-item deprivation index; α=0.84). Information 

obtained from SASAS included participants’ tobacco use status and socio-demographic 

characteristics, including participants’ self-rated socioeconomic position within the society. 

Data analysis included a multi-level Poisson regression analysis. 

Results: Of the respondents who participated in the 2010/2011 survey, 19.4% (n=1302) 

were current smokers (30% men and 9.8% women). Smoking was more prevalent among 

those living in areas in the upper-third socioeconomic status (SES) than in areas in the 

lower-third SES (22.9% vs. 13.5%; p= 0.01). The neighbourhood socioeconomic context had 

a greater influence on the prevalence of smoking among women than among men. In 

particular, the gender gap in smoking prevalence was higher among those living in areas in 

the lowest-third SES (24.6% men vs. 4.6% women) than among those in areas of highest-

third SEP (31.5% men vs. 15% women). Overall, smoking was less likely among those with 

greater than high school education than among those with less than high school education 

(OR=0.68; 95%CI=0.56-0.82). 

Conclusion: The findings suggest a greater neighbourhood socioeconomic contextual 

influence on women than men and highlight the need for community-level interventions 

targeting the least educated living in areas of highest socioeconomic position in South 

Africa. Interventions and public health policies to decrease tobacco smoking should be 
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developed with some neighbourhood-specific modifications and should also be actively 

implemented. 

Keywords:  Smoking; Policy; Socioeconomic status; South African adults; neighbourhood; 

gender. 
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Executive Summary 

 

It still remains poorly understood the degree to which certain health behaviours build up 

given the neighbourhood-level characteristics. Some studies have found associations 

between smoking and neighbourhood disadvantages even after considering individual 

characteristics, showing that picking up habits like smoking is not just due to individual 

characteristics. Diez Roux et al in their study of the incidence of coronary heart disease and 

neighbourhood of residence indicated that individuals who lived in socioeconomically 

advantaged neighbourhoods are less likely than the individuals living in disadvantaged 

neighbourhoods to develop coronary heart disease.   

It is thus reasonable to enquire whether neighbourhood conditions influences smoking once 

individual characteristics are taken into account. For example: Are people who live in poor 

neighbourhoods more likely to smoke only because they themselves are poor as individuals, 

or do characteristics of the neighbourhood they live in have an additional influence? This 

study, using multilevel analysis of nationally representative samples of South African adults, 

therefore seeks to explore the extent to which neighbourhood-level and individual-level 

socioeconomic characteristics influence smoking among South African adults during 2010 

and 2011. 
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Introduction 

Poor health outcomes related to smoking is on the increase and this remains a significant 

public health problem. According to the figures released by the World Health Organization 

(WHO), about 70% of the 4 million deaths attributable to tobacco use each year occur in the 

developing countries and these figures are projected to increase by 2020 to about 

8.4million.1 Smoking has be found to contribute about 8.5% of all the deaths in South Africa 

in 2000,2 thus in evaluating risk factors of mortality, smoking ranked third (after sexually 

transmitted diseases and high blood pressure).  

 

The effect of environmental factors (stressors) that modifies an individual vulnerability and 

resistance to risk factors relating to poor health outcomes is also marked. The rise in 

inequality or social disparities among different neighbourhoods is still very evident and is 

believed to influence an individual’s choice and behaviour in taking up smoking. The 

probabilities of smoking between two otherwise identical individuals living in two different 

neighbourhoods can be said to be influenced by neighbourhood-level characteristics. This 

neighbourhood-level influence has been demonstrated in a study conducted in the 23 cities 

and counties of Taiwan which assessed the impact of smoking disparities on health 

disparities and showed varied differences in smoking behaviours across the different cities 

and counties in Taiwan.3,4  Other authors5-7 have also demonstrated that even after 

controlling for the individual-level socioeconomic status (SES), the neighbourhood-level 

characteristics remained an independent predictor of individual-level smoking behaviour. It 

has been theorized that where an individual lives affects one’s health behaviours via a range 

of mechanisms among which are psychological stress related with residing in an 

underprivileged neighbourhood, community values and norms, availability of social 

amenities (such as goods and services ).3,8-9  

 

Risky health behaviours and choices, chronic conditions, injuries, violence and crime etc. 

have been associated to some of the economic and social features of neighbourhood in 

which one resides.10,11 The socioeconomic characteristics of a neighbourhood can have 

effect on the choices that its residents make for themselves, whether they smoke9,10 

practice safe sex and family planning12 and also eat healthy meals.13 Neighbourhoods with 
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activities such as playgrounds for sports will engage the youths and thus decrease the 

prevalence of smoking among such neighbourhoods. This is because the time spent in gang 

involvement, lurking at the corners of the street and committing crimes will then be spent 

on the sports field developing their personal skills. Scarce healthy role models, concentrated 

tobacco sale outlets and advertisement, are some of the constraint of living in deprived or 

low- SES neighbourhoods, which then encourages the habit of smoking.3 It is therefore 

essential that the socioeconomic status of our neighbourhoods be significantly improved by 

efficient policies and intervention strategies to encourage easier adoption and maintenance 

of healthy lifestyles and behaviours.14  

 

Delva et al.15 showed in their community-based work how the neighbourhood-level 

characteristics influences smoking. These could be protective (social support) or risk factors. 

In their study of the low-income African American women living in the poorest area of 

Detroit, Michigan, they showed that the perception of unfair treatment and 

discrimination;16,17 and feeling of anger regarding their poverty status18 among other factors 

contributed to their picking up of this health risk behaviour (smoking).19 Smoking has 

become their own way of coping in this under-served population. Others have suggested 

that beyond the individual characteristics, living in a deprived neighbourhood has an 

independent influence on smoking,20,21  Ahern et al.22 found no association between 

neighbourhood socioeconomic characteristics and smoking. Stead et al.23 believes that 

picking up the risky health behaviour (smoking) is mostly influenced by individual factors 

than contextual factors.  

 

Certain theories have been postulated which tries to explain the relationships and effects 

between neighbourhood-level characteristics and individual-level SES. The “double 

jeopardy” hypothesis suggests that individuals residing in poor neighbourhoods are greatly 

affected by the harmful effects posed by their low-socioeconomic/poverty states.24 Other 

studies have  suggested that individuals of low socioeconomic status living in high 

socioeconomic neighbourhoods may actually fare worse than their counterparts living in 

low-socioeconomic neighbourhoods because they feel inferior to their more affluent 
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neighbour as a result of negative psychological  effects.25,27 This hypothesis is called the 

“relative deprivation” hypothesis. 

  

Effects of neighbourhood characteristics on lifestyle behaviour and choices can be viewed 

from two different perspectives; structural and contagion.28 From the structural viewpoint, 

there could either be opportunities or limitations to residents living within a certain 

neighbourhood. Disadvantaged neighbourhoods will have limited resources and 

opportunities available to them such as social amenities to actively engage them thus 

making them more vulnerable to smoking.8,26-28 Accessibility to municipal services, quality of 

schools, employment prospects and even the availability of good transport systems are 

highly associated with where an individual resides. Health can be directly influenced by 

health care, while indirectly by employment opportunities, education and other services 

which provide the means (incomes) to realize an adequate standard of living at the present 

and in the future. Smoking has been associated with a perceived way of temporarily 

relieving stress and depression associated with living in the under-served and disadvantaged 

areas.15 Social disadvantages that leads to smoking (risky) behaviours can be reinforced by 

limited employment opportunities and education differences seen across neighbourhoods.29 

Structural effect on smoking has been demonstrated in previous studies that showed that 

limiting smoking in work places can reduce cigarette consumption and encourage cessation 

of smoking among workers.8,30  

 

Contagion is another viewpoint where people imitate the behaviour of others around 

them.28 This is to say that the norms and culture of a neighbourhood can influence the 

choices that an individual makes. For example, communities where the elders offer cigarette 

as gifts to visitors31 demonstrates how acceptable cigarette smoking is within such 

neighbourhood and thus encourages early initiation of smoking among the youths. Healthy 

role models influences others by discouraging risky behaviours like gang involvement, 

smoking, alcohol abuse and the use of illicit drugs, thereby making the neighbourhood a 

safer place to live and develop.32,33  
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Marketing/ Promotion 

Easy accessibility and availability of cigarettes has been found to be associated to continue 

smoking behaviour. Some studies have shown that reductions in the tobacco products 

availability and exposure to tobacco advertisements on television, billboards and posters 

within a given neighbourhood will also reduce the uptake of smoking among its 

residents.3,7,9  Although, the tobacco companies have continued to claim that cigarette 

advertisement is only targeted at adults to enhance branding (loyalty and switching) but 

studies have shown that these adverts also targets the vulnerable youths and children who 

are easy swayed by the adverts.39 Lack of strict enforcement of tobacco control 

regulations30 particularly in poor neighbourhoods may increase an individual’s vulnerability 

to smoking. Studies have shown that the disadvantaged poor and minority neighbourhoods 

are the most targeted in tobacco advertisement given the number of billboards within the 

neighbourhood when compared to the more affluent neighbourhoods.9,40  

 

Norms and Culture  

Neighbourhood norms and culture can either enhance or serve as a deterrent to smoking. 

For example living in or moving into a neighbourhood where smoking is a norm can 

reinforce an individual’s belief that smoking is acceptable.41 The communication of some 

observed social norms towards smoking can be influenced by social interaction which may 

also be influenced by the ethnic composition of a neighbourhood. Although irrespective of 

the SES of a neighbourhood, high social cohesiveness characterised by high collective 

efficacy among people can exercise an informal social control,32 example scolding a child 

seen exhibiting unruly or risky behaviours like smoking because it is believed that a child 

belongs to the community and thus the responsibility of the community to mould an 

individual’s character. Community-level cohesiveness or social support can acts as a 

protective mechanisms against stress and depression, both of which affects behaviours such 

as smoking.15,42,43 Stress has also been associated to neighbourhood-level SES which in turn 

may be associated to health care accessibility, available means to quit smoking and health 

information.44-46    

Studies have shown that neighbourhood-level and individual-level characteristics are 

associated with smoking. In South Africa, there are limited studies focusing on the effects of 
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neighbourhood-level characteristics on smoking, yet evidence is needed to support any 

policy that might inform a public health intervention at neighbourhood-level. Therefore, 

using the multilevel analysis, this study seeks to examine the independent effects of 

neighbourhood socioeconomic status (SES) on smoking. Conducting this study we will 

attempt to answer the following two questions: (1) Does neighbourhood-level SES 

characteristics affect smoking; (2) Does the neighbourhood-level SES characteristics 

moderate the individual-level factors (i.e. are the individual factors going to show effect 

depending on where you are living). The research objectives will be: (1) to determine the 

factors associated with smoking among adult South Africans; and (2) to explore the 

community-level or neighbourhood-level factors associated with adult smoking.  
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AIM AND OBJECTIVES 

Aim of the study  

The aim of this study was to examine the effect of the social and economic context in which 

people live on their smoking behaviour.  Hopefully in the long term, the findings of this 

study will also inform the design of suitable community-level interventions for the 

enhancement and the reduction of social inequalities among South African neighbourhoods. 

 Specific objectives 

  

 to determine the factors associated with smoking among South African adults 

 to explore the independent effect of neighbourhood-level socio-economic status on 

smoking among South African adults. 

Null hypotheses  

The following null hypotheses will be tested:  

 

 Ho 1: Socio-economic factors do not affect smoking.  

 Ho 2: No substantial variations in smoking can be attributed to neighbourhood-level 

socio-economic characteristics.  
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METHODS AND STUDY DESIGN  

Study design 

The study will be a population-based, cross-sectional analytical study using the multilevel 

model. It will involve the secondary analysis of surveys conducted in South Africa - the 2010 

and 2011 South African Social Attitudes Survey (SASAS) and the 2009 General Household 

Survey (GHS).  

Study setting  

Adult South African residents, who participated in both the SASAS (2010 and 2011) and GHS 

(2009) surveys, and whose households and enumeration areas (EAs) could be identified in 

the surveys. While the individual-level characteristics will be obtained from the 2010 and 

2011 South African Social Attitudes Survey (SASAS), the neighbourhood-level characteristics 

will be from the 2009 General Household Survey (GHS).  

 

Data for the study  

The master samples of both the SASAS and GHS datasets include the enumeration areas. 

Enumeration Areas (EAs) as contained in the Statistics SA Census 2001 geographical 

framework are primary structural units well delineated geographically in a given area. For 

the purpose of this study, a new dataset will be derived from merging the SASAS and the 

GHS datasets. The various datasets will be merged at the magisterial district level through 

related codes that are exclusively given to each district in the datasets. Magisterial districts 

are government’s primary level of administration and service delivery. The first three digits 

of the EAs will be used to generate the magisterial districts in the datasets. SASAS 2010 and 

2011 will be appended to generate one dataset which will then be merged with the GHS 

2009. To link these two datasets, the area level variables from the GHS will be incorporated 

into the appended SASAS data by cross-tabulating these variables with the magisterial 

districts in the GHS, province by province. The values from this cross-tabulation will then be 

entered into the appended SASAS for each respondent interviewed in the same magisterial 

district for which the aggregate characteristics of the people or households in a particular 

magisterial district will be computed. 
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Study population and sampling  

Study population  

The study population will include all adults 16 years and above who participated in the 2010 

and 2011 SASAS survey and whose EA and thus magisterial district could be identified in the 

2009 GHS.  

 

Exclusion criteria:  Youths younger than 16 years. Special institutions such as hospitals, 

military camps, old people homes, schools and university hostels, recreational areas, 

industrial areas and vacant EAs were also excluded from the survey.  

 

The SASAS sampling method  

This secondary data analysis will use data obtained from two nationally representative 

samples of South African adults (aged ≥ 16 years) who participated in the 2010 (n = 3112, 

response rate-88.9%) and 2011 (n = 3003, response rate-85.8%) South African Social 

Attitude Surveys (SASAS). The SASAS is a household survey which uses a multistage 

probability sampling strategy with census enumeration areas as the primary sampling unit. 

For each of the two years, a sample of 3 500 households was drawn from the master sample 

of the Human Sciences Research Council (HSRC) which consisted of 1000 EAs based on the 

2001 population census.  

The SASAS sample was stratified by socio-demographic domain of the provinces, 

geographical sub-types, gender, age groups and the four ethnic/race groups. This 

stratification is designed to ensure sufficient geographical distribution across all nine 

provinces, and adequate distribution between South Africa’s four race groups, namely: 

Black African; Coloured; Indian or Asian; and White. From each of the households, one 

eligible person (≥16 years old) was randomly selected for participation in the survey. 

The GHS sampling method 

The GHS, an annual nationally representative sample survey data which including access to 

public services, used the used a two-stage, stratified design. Enumeration areas (EAs) as 

contained in the 2001 Population Census also served as the primary sampling units (PSUs). 

The detailed methods used in ensuring that standard protocol was followed during the 
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process for the survey is available.48 The GHS 2009 was used to determine neighbourhood-

level variables as that year preceded the two individual survey dates of 2010 and 2011.  

Sample size  

The sample size for this study, will be limited to the number of respondents in the SASAS 

survey for which their neighbourhood-level data are available (could be linked) in the GHS 

dataset. The response rate for the SASAS was 88.9% (n=3112) in 2010 and 85.8% (n=3003) in 

2011.  For the 2009 GHS, the response rate was 93% of the targeted 25,303 households (n = 

94,263 individuals). 

Measurement  

The SASAS used an interviewer-administered questionnaire to collect among others, data on 

the demographic characteristics of the population, including information on age, gender, 

race and socio-economic status.  

 

Individual-level socio-economic measures obtained from the SASAS  

 

Socio-economic status  

 Education: Respondents were asked: ‘What is the highest level of education that you 

have ever completed?’ The options will be grouped into three categories, namely (1) 

Less than grade 12 (<Grade 12), (2) Grade 12, (3) Higher than Grade 12. 

 

 Employment: Respondents were also asked in the survey about their current 

employment status from several options. The options will be grouped into three 

categories, namely (1) Employed, (2) Unemployed, and (3) Permanently 

sick/Student/Pensioner/Housewife not looking for a job.  

 

 Subjective social status: Respondents were asked about their social positioning in 

this question: ‘In our society there are groups which tend to be towards the top and 

groups which tend to be towards the bottom. Where would you put yourself on a 

scale of 1 to 10, where 10 is the top and 1 the bottom?’ This will assessed on a 

continuous scale to estimate the respondents reported social positioning. 
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 Tobacco use status  

SASAS participants were asked: ‘Do you use or have you used any of the following tobacco 

products?’ The tobacco products listed were manufactured cigarettes, roll-your-own 

cigarettes (Zols) and other tobacco products. For each of these products, the options ‘Every 

day’, ‘Some days’, ‘Stopped less than 6 months ago’, ‘Stopped more than 6 months ago’ and 

‘Never before’ were given. Current smokers will be those who responded ‘Every day’ and 

‘Some days’ to the above question. 

Main outcome variable 

The main outcome variable for this study will be “current smoker”. This will be those who 

responded ‘Every day’ or ‘Some days’ to the question: ‘Do you use or have you used any of 

the following tobacco products?’ The option includes manufactured cigarettes, roll-your-

own cigarettes (Zols), pipes or cigars, nasal snuff and oral snuff. The “current smokers” will 

be the individuals, whose responses to manufactured cigarettes and/or roll-your-own 

cigarettes (Zols) were ‘Every day’ or ‘Some days’. 

Neighbourhood-level socio-economic measures obtained from the 2009 GHS 

Physical infrastructure  

 Household’s source of water supply: Household’s main source of water will be 

calculated from 2009 GHS participants answer to the question: ‘What is the 

household’s main source of water?’  Their responses will be categorized into piped 

and non-piped water sources. Proportion of households with piped water in each 

neighbourhood will be estimated.  

 Sanitation: Household’s type of toilet facility will also be assessed using this 

question: ‘what type of toilet facility is used by this household?’ Their responses will 

be categorized into flush and non-flush toilet facility. Proportion of households with 

flush toilet in each neighbourhood will be estimated. 

 Energy Source: Household’s energy source will be assessed from the 2009 GHS. The 

responses which will be dichotomized into groups (1) Residents whose main energy 

source was electricity, and (2) Residents whose main energy source was not 
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electricity. Proportion of households whose source of energy is electricity will be 

estimated in each neighbourhood. 

 

Economic resources 

 Employment: Household’s economic activities will be assessed using the following 

“Yes or No” question; “During the last calendar week (Sunday to Saturday) did you 

work for a wage, salary, commission or any payment in kind (including paid domestic 

work), even if it was for one hour?  

 

Measure of social capital per household  

 Household’s cell phone availability: As a measure of social capital per household, the 

study will assess the household’s cell phone availability in the 2009 GHS using the 

following: ‘Is there a functional/working cellular telephone available to this 

household for regular use?’ The response will either be ‘Yes’ or ‘No’. Proportion of 

households with available cell phones for use will be estimated in each 

neighbourhood. 

Data Management and Analysis  

The data will be analysed using STATA Version 12. Both a univariate and multivariate 

multilevel binomial logit link model will be used to assess the effect of neighbourhood-level 

socio-economic status on smoking after the individual-level socio-economic status has been 

controlled for.  

Ethical considerations  

For the purpose of this study, permission was obtained from the Human Sciences Resource 

Council (HSRC) to access the SASAS datasets. The GHS data is publicly available and, as such, 

does not require permission before the data can be used. 

The data so obtained will solely be for research purposes and since the datasets are without 

personal identifiers, confidentiality of the participants’ details is guaranteed. Additionally, 

the magisterial districts are not identified by name, thus data collected cannot be traced 

back to any individual who participated in the survey. Only the researchers directly involved 

in this study will have access to the data and only for the purpose of this study.  
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The study protocol will be subjected to approval by the University of Pretoria’s Faculty of 

Health Sciences’ Research Ethics Committee. 

Logistics and time schedule 

Project management timetable (Action Plan and or Gantt chart) are available in the 

Appendices A and B. 

Budget/ Resource 

 A table has been provided showing an estimated cost of R7,325 for the study. The study will 

be funded by the researcher. 

See Appendix C. 

Reporting of results 

The findings of this study will be presented as a research report in partial fulfilment of the 

requirements for the award of the degree of Master of Public Health (MPH) of the 

University of Pretoria.  

The results of the study will also be published to possibly inform policy making and the 

public in general. Papers and abstracts from the study will be submitted to reputable peer-

reviewed journal for publication. Dr. Chigozie Ezeh will be the first author and Prof. O.A. 

Ayo-Yusuf will be the co-author.  
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ABSTRACT 

 

Background: In addition to the influence of an individual’s socioeconomic status, the 

neighbourhoods in which people live may influence health-related behaviours including 

smoking. This study therefore sought to determine the influence of the socioeconomic 

context in which South African adults lived on their smoking behaviour, and explore the 

potential gender differences of contextual influences. 

Method: This study involved a representative sample of South African adults (≥16 years) 

who participated in the 2010 (n=3,112) and 2011 (3,003) South African Social Attitude 

Survey (SASAS). The 2009 General Household Survey (n =25,548 households) was used to 

obtain the socioeconomic characteristics of the neighbourhoods where SASAS participants 

lived, including proportion of households with access to tap water, access to flush toilets 

and the level of employment in the area (3-item deprivation index; α=0.84). Information 

obtained from SASAS included participants’ tobacco use status and socio-demographic 

mailto:Lekan.Ayo-Yusuf@smu.ac.za
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characteristics, including participants’ self-rated socioeconomic position within the society. 

Data analysis included a multi-level Poisson regression analysis. 

Results: Of the respondents who participated in the 2010/2011 survey, 19.4% (n=1302) 

were current smokers (30% men and 9.8% women). Smoking was more prevalent among 

those living in areas in the upper-third socioeconomic status (SES) than in areas in the 

lower-third SES (22.9% vs. 13.5%; p= 0.01). The neighbourhood socioeconomic context had 

a greater influence on the prevalence of smoking among women than among men. In 

particular, the gender gap in smoking prevalence was higher among those living in areas in 

the lowest-third SES (24.6% men vs. 4.6% women) than among those in areas of highest-

third SEP (31.5% men vs. 15% women). Overall, smoking was less likely among those with 

greater than high school education than among those with less than high school education 

(OR=0.68; 95%CI=0.56-0.82). 

 

Conclusion: The findings suggest a greater neighbourhood socioeconomic contextual 

influence on women than men and highlight the need for community-level interventions 

targeting the least educated living in areas of highest socioeconomic position in South 

Africa. Interventions and public health policies to decrease tobacco smoking should be 

developed with some neigbhbourhood-specific modifications and should also be actively 

implemented. 

 

Keywords:  Smoking; Policy; Socioeconomic status; South African adults; neighbourhood; 

gender. 
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Background  

Poor health outcomes related to smoking is on the increase and this remains a significant 

public health problem [1, 2] yet, this burden can be greatly reduced or prevented by 

decreasing tobacco use. According to the figures released by the World Health Organization 

(WHO), about 70% of the 4 million deaths attributable to tobacco use each year occurs in 

developing countries and these figures are projected to increase by 2020 to about 8.4million 

[3]. Over the past years, significant reduction in the prevalence of cigarette smoking 

recorded in countries like the USA [4] and South Africa [5], have been attributed to stringent 

anti-tobacco policies and campaigns by the government and anti-tobacco groups [6]. 

Notwithstanding the substantial decline recorded in the cigarette smoking prevalence in 

South Africa from 30.2% to 24.1% in 1995 and 2004 [7], about 20.9% of the adult population 

still smoke in 2007, this includes 33% males and 9.5% females [8].  Smoking has be found to 

contribute about 8.5% of all the deaths in South Africa in 2000 [9], and in a study evaluating 

risk factors of mortality, smoking ranked third (after sexually transmitted diseases and high 

blood pressure). Smoking still remains widespread among certain ethnic groups and 

neighbourhoods [6, 7].   

 Van Walbeek in his study found that smoking rate did not decrease among females and 

households with high income, rather the differences were more evident among the ethnic 

groups [7]. In the past, the society, cultural norms and beliefs were not so tolerant at the 

images of female smokers [10, 11]. However, considerable variations in the magnitude of 

differences in smoking rates among men and women have been observed recently. 

Different hypothesis have been postulated to help describe the relationship between 
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smoking and the decreasing gap found in gender differences. Some of them are the 

increasing women self-sufficiency, and the increasing social acceptance [11, 12]. 

In addition to the influence of an individual’s socioeconomic status, the neighbourhoods in 

which people live may influence health-related behaviours including smoking. Easy 

accessibility and availability of cigarettes has been found to be associated with continued 

smoking behaviour [13]. Some studies have shown that reductions in the tobacco products 

availability and exposure to tobacco advertisements on television, billboards and posters 

within a given neighbourhood will also reduce the uptake of smoking among its residents 

[14-15].  

Delva et al. [16] in their community-based work among the low-income African American 

women living in the deprived neighbourhood of Detroit, Michigan, showed how 

neighbourhood characteristics influence smoking. While some others have also suggested 

that beyond the individual characteristics, living in a deprived neighbourhood has an 

independent influence on smoking [17,18]. Ahern et al. [19] found no association between 

neighbourhood socioeconomic characteristics and smoking while Stead et al. [20] believes 

that picking up the risky health behaviours is mostly influenced by individual factors than 

contextual factors. 

In South Africa, there are limited studies focusing on the effects of neighbourhood 

characteristics on smoking, yet evidence is needed to support any policy that might inform a 

public health intervention at neighbourhood-level. Therefore, using the multilevel analysis, 

the objectives of this study were therefore to determine the influence of the socioeconomic 
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context in which South African adults lived on their smoking behaviour, and explore the 

potential gender differences of contextual influences. 

Methods 

Survey design/sample  

Data employed for this analysis is a nationally representative sample of adult South Africans 

aged 16 years and above. The socio-demographic characteristics of participants in this study 

were obtained from the 2010 and 2011 South African Social Attitudes Survey (SASAS), while 

the neighbourhood-level characteristics, were obtained from the General Household Survey 

(GHS) conducted in 2009.  The 2009 General Household Survey (n =25,548 households) was 

used to obtain the socioeconomic characteristics of the neighbourhoods where SASAS 

participants lived, including proportion of households with access to tap water, access to 

flush toilets and the level of employment in the area (3-item deprivation index; α=0.84). 

Participants from the SASAS were selected following a multi-stage probability sampling 

strategy. The SASAS sample was drawn from the master sample of the South African Human 

Sciences Research Council (HSRC), comprising of enumeration areas drawn from the 2001 

population census. The enumeration areas which formed the primary sampling units, were 

stratified to be representative of South African socio-demographics, geographical sub-types 

and the majority population groups—black, white, coloured (of mixed race) and 

Indian/Asian [21].  

The GHS sample survey data used a two-stage, stratified design.  Enumeration areas (EAs) as 

contained in the 2001 Population Census served as the primary sampling units (PSUs). The in 

depth methods in ensuring that standard protocol was followed during the process for the 

survey is available [22].  



A multilevel analysis of the influence of neighbourhood- and individual-level socioeconomic factors on smoking among South African adults: 

EZEH CE 28511507 

 

24 | P a g e  
 

The master samples of both the SASAS and GHS datasets includes the enumeration areas 

that make up magisterial districts. For the purpose of this study, a new dataset emerged 

which comprised of the two datasets which have been merged at the magisterial district 

level through related codes that were exclusively given to each district in the datasets. The 

response rate for the SASAS was 88.9% (n=3112) in 2010 and 85.8% (n=3003) in 2011.  For 

the 2009 GHS, the response rate was 93% of the targeted 25,303 households (n = 94,263 

individuals).  

Measures 

An interviewer-administered questionnaire was used to assess the respondent’s 

information. 

Socio-demographic characteristics 

The socio-demographic characteristics measured included age in years (16–24, 25–34, 35–

44, 45–54, 55-64 and ≥ 65); gender (male or female); educational status (Less than Gr 12, Gr 

12, or Higher than Gr 12); marital status (never married, separated/widowed/divorced, or 

married); employment status and ethnicity (self-reported as Black, Coloured (mixed 

descent), Indian/Asian, or White). 

Current smoker 

The main outcome variable for this study is “current smoker”. Current smokers are the 

respondents whose response to smoking manufactured cigarettes and/or roll-your-own 

cigarettes (Zols) were ‘Every day’ or ‘Some days’ to the question: ‘Do you use or have you 

used any of the following tobacco products in the past? The tobacco products listed were 

manufactured cigarettes, roll-your-own cigarettes (Zols) and other tobacco products. For 

each of these products, the response options ‘Every day’, ‘Some days’, ‘Stopped less than 6 

months ago’, ‘Stopped more than 6 months ago’ and ‘Never before’ were provided. Non-
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smokers are respondents whose responses are either ‘Stopped less than 6 months ago’, 

‘Stopped more than 6 months ago’ or ‘Never before’ The responses were dichotomized into 

current and non-current smokers.  

 

Subjective socioeconomic position 

Self-rated socioeconomic status or social position was assessed using the question “In our 

society there are groups which tend to be towards the top and groups which tend to be 

towards the bottom. Where would you put yourself on a scale of 1 to 10, where 10 is the 

top and 1 the bottom?” The responses were assessed both on a continuous scale and, also 

divided into ranks each accounting for a third of the sample namely, lower third rank (below 

the 33.3th percentile), middle third rank (the 33.3th to 66.7th percentiles), and the higher 

third rank (above the 66.7th percentile).  

Area wealth index 

Using the 2009 GHS data, the area wealth index (public service availability) was assessed 

using questions about the household’s main source of water (piped or non-piped water), 

access to flush toilet and the employment status of the household. For the purpose of this 

study, the percentage of households with access to pipe water, percentage with access to 

flush toilets and percentage employed were first standardized using z-scores as the 

variances were different, and then combined into a single variable called the area-level 

wealth index following factor analysis. This area-level wealth index was then divided into 

ranks each accounting for a third of the sample namely, lower third rank (below the 33.3th 

percentile), middle third rank (the 33.3th to 66.7th percentiles), and the higher third rank 

(above the 66.7th percentile). 
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Statistical Analyses  

All data were analyzed using STATA version 12 (STATA Corp Inc., College Station, TX, USA). 

To obtain nationally representative estimates and to account for the response pattern, all 

data were weighted. All analysis also took account of the complex sample design used in 

SASAS. A chi-squared test was used to assess the group differences. To evaluate the effect 

of neighbourhood-level characteristics on current smoking status after controlling for the 

individual-level factors, a multilevel Poisson regression analysis was used. The use of Poisson 

regression in assessing the prevalence ratio of smoking in this cross-sectional data ensures 

that our measure of association “prevalence rate ratio” is not unduly overestimated given 

that current smoking is a common outcome [23]. Furthermore, the Interpretation and 

communication of prevalence ratio is also much easier using Poisson regression instead of 

the logistic regression [23]. All statistical tests at a significance level of p < 0.05 were two-

tailed. Three models were successively generated, starting with model 1 to model 3. Model 

1 contained only the outcome variable (current smokers), and then the neighbourhood-level 

factor was added in model 2. Furthermore, the individual-level characteristics were also 

added to model 2 to develop the model 3.     

Consistent with previous research which found the modifying effect of gender between 

wealth index and smoking [24], the interactions between gender and area-level wealth 

index ranking as a measure of socioeconomic status was further assessed. Any significant 

interaction effect was then be followed by stratified analysis present in the predictive 

models for both the female and male respondents separately. 

Results  

Of all the respondents who participated in the 2010/2011 survey, the prevalence of current 

smoking was 19.4% (n=1303) (30% men and 9.8% women). The mean age of the study 
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respondents is 40.6 (SD = 20.5) years. Most were blacks 76.7% (n=3664), 52.4% (n= 3607) of 

the respondents were female, 35.3% indicated that they were unemployed, only 13.1% had 

educational status higher than grade 12.   

Bivariate analysis showed that the proportion of cigarette smokers, is significantly higher 

among those living in the neighbourhoods of upper-third socioeconomic position (SEP) than 

in the neighbourhoods of lower-third SEP (22.9% vs. 13.5% p<0.001). Across the age groups, 

higher percentage of smokers was observed among the 35-44 (22.8%) and 45-54 (23.0%) 

age groups (Table 2).  However, an individual’s subjective socioeconomic position was not 

significantly associated with current smoking. Other socio-demographic factors associated 

with current smoking are shown in Table 2. 

In the overall multi-variable Poisson regression model, smoking was more likely among 

those with less than high school education than among those with greater than high school 

education (PR=0.68; 95%CI=0.56-0.82). Compared to respondents in the age group 16-24 

years, respondents in the age group 25-34 years were more likely to be current smokers 

(PR=1.23; 95%CI: 1.02-1.49). In contrast, the respondents in the age group ≥65 years were 

less likely to be current smokers compared to the age group 16–24 years (PR = 0.75; 95% CI: 

0.57-0.99)(Table 3). 

There was a significant interaction between gender and the neighbourhood wealth index (p 

< 0.01); therefore the analyses were stratified by gender (Tables 4).  The population group 

that identified themselves as Coloured and White women, were more likely to be smokers 

(Coloured: PR = 6.57; 95%CI: 5.04-8.56; White: PR = 5.81; 95% CI: 4.17-8.10) compared to 

those who identified themselves to be black African women. There was a greater significant 

difference in smoking by ethnicity and area-level socio-economic position among women 
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than among men. In particular, the gender gap in smoking prevalence was higher among 

those living in neighbourhoods of the lowest-third SEP (24.6% men vs. 4.6% women) than 

among those in neighbourhoods of the highest-third SEP (31.5% men vs. 15% women). 

Discussion  

Despite the decline in the smoking prevalence among South African adults, the results of 

our study indicated that about 30% of men and 9.8% of women were still smokers during 

2010/2011.  This shows that as compared to a similar survey carried out in 2003, smoking 

prevalence among women appears to be on the increase while that of their male 

counterparts is decreasing (35.8%of men and 8.1% of women) [7,8].  This increase observed 

among South African women is consistent with that observed among women in other low- 

and middle- income countries [11]. The reduction observed in gender gap in smoking 

prevalence, may not solely be attributed to social factors (social acceptability of women 

smoking) and  women economic empowerment (available financial means),  but could also 

be related to the strategic targeting of young women by the tobacco industries as a symbol 

of emancipation [11,24,25-27]. 

Our study also showed that smoking prevalence varied across different age groups as 

observed in previous studies[28,29], The fact that compared to the 16-24 year-olds, smoking 

prevalence was higher in the 25-44 year age group is of particular concern considering that 

this is not only the economically productive age, but it also represent the prime 

reproductive age for women. This therefore poses a future public health problem given that 

studies have found that not only is smoking associated with adverse reproductive outcomes 

[30], children born to smoking mothers are also more likely to be addicted to nicotine [31] 

and to be smokers themselves in the future [32]. These potential public health challenges 



A multilevel analysis of the influence of neighbourhood- and individual-level socioeconomic factors on smoking among South African adults: 

EZEH CE 28511507 

 

29 | P a g e  
 

underscore the need for antismoking campaigns being directed towards women of this age 

group.  

Consistent with previous studies [29,33-34], our study also found smoking to be more likely 

among those with less than high school education than among those with greater than high 

school education. Largely, an individual’s life status can be related to the level of education 

attained [35]. The association between lower educational status with higher likelihood of 

smoking observed in our study can be explained. It is conceivable that those with greater 

education may be more likely to positively respond to the well published adverse health 

consequences of smoking than those with lower education. A greater exposure to 

knowledge of health consequences of smoking is believed to inform attitude and 

compliance to educational health messages which emphasises the benefits of living a 

healthy lifestyle [29, 33]. On the other hand, individuals with lower education are more 

likely to experience some amount of stress than those with higher education [29], thus, 

smoking may be perceived as a form of coping mechanism for stress among the less 

educated individuals [16, 32].  

The neighbourhood socioeconomic context was significantly associated with prevalence of 

current smoking. The prevalence of smoking among those living in the upper-third 

socioeconomic position (SEP) neighbourhoods was more than that observed in the lower-

third SEP (22.9% vs. 13.5%) neighbourhood. Contrary to what is popularly known about the 

association of smoking with less-advantaged or deprived neighbourhoods, [15] we found 

smoking, to be more prevalent in the more “advantaged neighbourhoods” in South Africa. It 

is conceivable that poor neighbourhoods in South Africa might be much poorer that the 

poor areas in the more developed countries where these other studies have documented a 
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seemingly contradictory observation. It is possible that in the presence of extreme poverty 

as in South Africa’s poor neighbourhoods, there would be high level of unemployment and 

thus cigarettes would be unaffordable.  

The neighbourhood socioeconomic context had a slightly stronger influence on the 

prevalence of smoking among women than among men with women living in areas in the 

upper-third of socio-economic position being significantly more likely to smoke that those 

living in the lowest third. This may not be very surprising, given that, with the increasing 

female participation in the labour force, women may have more disposal income to spend 

on luxury goods such as cigarettes [11, 24]. Furthermore, the norm in the wealthier 

neighbourhoods might be supportive of women smoking than the prevailing norm in the 

poorer neighbourhoods. 

This study also suggests greater ethnic differences in smoking prevalence among women 

than among men. Although men generally smoked more than women, our study showed 

that women of other ethnic groups smoked more than black South African women who 

constitute the majority in terms of women population (80.2%) [36]. Specifically, as 

compared to black African women, women from other population groups were several folds 

more likely to be a smoker, unlike that observed among men. This observation might be 

related to a greater social taboo associated with women smoking among black African 

population [37].  It is therefore important that efforts are directed to continually keep 

smoking prevalence low among the large majority black African population, particularly 

among those living in wealthier neighbourhoods.   

This study has some limitations. Firstly, the current smoking status of the survey 

respondents was self-reported and this may have been misreported in some instances and 
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thus result in reporting bias. However, self-report of smoking status have been previously 

shown to be valid measure of smoking [38]. Secondly, the cross sectional design of the study 

calls for caution when making inferences since causality cannot be established in this study.  

Despite the above limitations, this study which has used a large nationally representative 

sample has demonstrated the relative importance of the context in which people live when 

planning for a targeted intervention to reduce smoking prevalence in South Africa. It also 

emphasizes the urgent need for relevant community-based anti-smoking interventions 

especially among young South African girls. 

Conclusion  

The findings of this study suggest that neighbourhood socioeconomic status significantly 

influence smoking with a greater influence on women than men. The study findings 

therefore highlight the need for community-level tobacco control policy interventions 

targeting women living in areas of highest socioeconomic position in South Africa. The 

authors of this study recommend that further research will be worthwhile given the findings 

observed in the study. 
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Table 1: Characteristics of the study population  

Characteristics  % (n) 

Gender Men 47.6 (2508) 

 Women 52.4 (3607) 

   

Age 16-24 27.2 (1184) 

 25-34 25.6 (1406) 

 35-44 18.2 (1224) 

 45-54 12.6  (956) 

 55-64 9.3 (742) 

 +65 7.1 (598) 

   

Ethnicity Black 76.7 (3664) 

 coloured 9.4 (1037) 

 Indian/Asia 2.9 (624) 

 White 11.0 (788) 

   

Marital status Never married 57.3 (2797) 

 Separated/Divorced/Widowed 10.2 (903) 

 Married 32.5 (2294) 

   

Employment status Employed 35.3  (2268) 

 Housewives 
/students/pensioners 

28.1 (1763) 

 Unemployed 36.6 (1784) 

   

Educational level <Grade 12 55.5 (3381) 

 Grade 12 31.5 (1751) 

 >Grade 12 13.1  (892) 

 

 

Table 2: Individual-level and Area-level Characteristics of current smokers 

Characteristics  Current smoker 
%(n) 

p-value 

Socio-demographics    

Gender   <0.001 

 Men 30.0 (799)  

 Women 9.8 (503)  
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Age   0.0002 

 16-24 16.1(316)  

 25-34 20.2(316)  

 35-44 22.8(287)  

 45-54 23.0(230)  

 55-64 21.1(180)  

 +65 12.2(81)  

Ethnicity   <0.001 

 Black 13.9(247)  

 Coloured 36.1(198)  

 Indian and Asian 21.9(73)  

 White 30.8(115)  

Marital status   0.2052 

 Never married 18.3(562)  

 Separated/Divorced/
Widowed 

19.6(187)  

 Married 20.8(519)  

Employment status   <0.001 

 Employed 25.3(607)  

 Housewives 
/students/pensioners 

13.7(267)  

 Unemployed 18.0(358)  

Educational level   0.2283 

 <Grade 12 19.7(740)  

 Grade 12 17.6(352)  

 >Grade 12 21.3 (186)  

Subjective 
socioeconomic position 

  0.4658 

 Lower third 18.4 (534)  
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 Middle third 19.6 (470)  

 Upper third 20.7 (275)  

Neighbourhood SES    

Area wealth index                      <0.001 

 Lowest third 13.5(293)  

 Middle third 22.7(442)  

 Highest third 23.0(538)  

 

 

 

Table 3: Multilevel Poisson regression model of the association of individual and 
community-level characteristics with current smoking 

Characteristics  PR (95% confidence 
interval) 

P Value 

Gender    

 Male 1.0(reference)  

 Female 0.42(0.37-0.47) 0.00 

Age    

 16-24 1.0 (reference)  

 25-34 1.23(1.02-1.49) 0.03 

 35-44 1.14(0.94-1.39) 0.19 

 45-54 1.12(0.91-1.37) 0.27 

 55-64 1.11(0.89-1.38) 0.40 

 +65 0.75(0.57-0.99)   0.05 

Subjective SEP     

  0.93(0.90-0.97) 0.00 

Employment    

 Unemployed 1.0(reference)  

 Housewives/students
/pensioners 

0.77(0.64-0.92) 0.01 

 Employed 1.07(0.92-1.23) 0.39 
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Education    

 <Grade 12  1.0(referent)  

 Grade 12  0.78(0.67-0.90) 0.01 

 >Grade 12 0.68(0.56-0.82) 0.01 

Area wealth index    

 Lowest third 1.0 (reference)  

 Middle third 1.28(1.08-1.50) 0.00 

 Highest third 1.19(1.01-1.41) 0.07 

 

 

 

Table 4: Multilevel model of the determinants of current smoking among Males and 
Females. 

  Female Male 

Characteristics  PR (95% 
confidence 

interval) 

p value PR (95% 
confidence 

interval) 

p value 

Educational status      

 <Gr 12 1 (referent)  1 (referent)  

 Gr 12 0.81(0.64-1.03) 0.088 0.76(0.63-0.90) 0.002 

 >Gr 12 0.68(0.49-0.95) 0.025 0.71(0.56-0.89) 0.004 

Ethnicity      

 Black 1 (referent)  1 (referent)  

 Coloured 6.57(5.04-8.56) 0.000 1.38(1.10-1.73) 0.004 

 Indian and 
Asian 

2.09(1.34-3.24) 0.001 1.35(1.05-1.73) 0.019 

 White 5.81(4.17-8.10) 0.000 1.64(1.28-2.11) 0.000 

Subjective SEP      

  0.92(0.87-0.97) 0.003 0.93(0.89-0.98) 0.002 

Employment 
status 

     

 Employed 1 (referent)  1 (referent)  

 Housewives 
/students/pe

0.77(0.59-0.99) 0.046 0.71(0.55-0.91) 0.008 
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nsioners 

 Unemployed 0.95(0.75-1.20) 0.655 1.12(0.93-1.34) 0.243 

Neighbourhood 
SES 

     

Area wealth index      

 Lower third 1 (referent)  1 (referent)  

 Middle third 1.41(1.05-1.90) 0.022 1.22(1.01-1.49) 0.044 

 Higher third 1.40(1.05-1.87) 0.022 1.11(0.90.1.36) 0.331 
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PART D: POLICY IMPLICATIONS 

 

In summary, our study has observed an association between neighbourhood-level SES 

measures and current smoking status among South African adults. These findings we believe 

can be useful in developing effective strategies and policies that will improve smoking 

prevention programmes targeted to both the individuals and neighbourhoods alike. 

Therefore, neighbourhood characteristics which increases an individuals’ susceptibility to 

smoking like availability and accessibility of tobacco, poverty, lack of social amenities, 

unemployment, unsafe environment etc should all be targeted to reduce the prevalence of 

smoking among South African adults especially the younger girls. 
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PART E: APPENDICES 

 

Appendix A: Study’s Gantt chart 

Activity 

 

2014 

  

 

   

Jan Feb Mar April 

 

 

May 

 

 

Jun 

 

 

Jul 

 

 

Aug 

 

 

Sept 

 

 

Oct 

First draft of research 

protocol     

 

  

      

Final draft of research 

protocol     

 

  

      

Presentation to UP 

Research Ethics 

Committee     

 

  

      

Data collection              

Data analysis              

First draft study 

report     

 

  

      

Final study report              

Submission              
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Appendix B: Action Plan 

Actions Responsible Time Budget Action Specification 

First draft of 
research protocol 

 
Student 

September 
2013 

 
R200 

 
Draft protocol 

Final draft of 
research protocol 

 
Student 
 

 
January 2014 

 
R200 

 
Finalize protocol 

Presentation to 
UP Research 
Ethics Committee 

 
Student/Supervisor 

 
March  2014 

 
R400 

 
Submit finalized 
protocol to UP REC 

 
Data analysis 

 
Statistician/Student 

 
April-August 
2014 

 
R5,000 

 
 
Hire statistician 

 
First draft study 
report 

 
Statistician/Student/Supervisor 

 
September 
2014 

 
R500 

 
Draft report 

 
Final study report 

 
Student/Supervisor 

 
October 2014 

 
R1,000 

 
Finalize report 
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Appendix C: Budget 

Budget Item  Quantity  Units  Unit Cost (ZAR)  

 Photocopying and Printing 
  
  
  
  

Research protocol (20 copies) 20 Copies  20 

Research report 10 Copies 150 

Paper 5 Boxes 400 

Questionnaire  10 Copies 5 

Toner 3 Containers 450 

Stata 1 Package 1000 

Sub-Total     2025 

Miscellaneous  
  
  
  
  

Internet and communication 5 Months  300 

Hire statistician 10 Days 5000 

Sub-Total   5300 

 
GRAND TOTAL  7325 
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DATA COLLECTION TOOLS 

 

Appendix D: SOUTH AFRICAN SOCIAL ATTITUDES SURVEY 2010 QUESTIONNAIRE 

SMOKING & TOBACCO BEHAVIOUR 

 

Do you use or have you used any of the following tobacco products in the past? 

 

 

 

 Every day Some days Stopped less 

than 6 

months ago 

Stopped 

more 

than 6 

months 

ago 

Never 

before 

            162.      Manufactured Cigarettes 1 2 3 4 5 

             163. 
Roll-your-own cigarettes 

(Zol) 
1 2 3 4 5 

 

RESPONDENT CHARACTERISTICS 

 

 225.   Sex of respondent [copy from contact sheet] 

Male 1 

Female 2 

226. Race of respondent [copy from contact sheet] 

Black African 1 

Coloured 2 

Indian/Asian 3 

White 4 

Other 5 

226. Age of respondent in completed years [copy from contact sheet] 
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   Years 

(Don’t know) = 998 

 

227. Do you have a spouse/partner and if yes, do you share the same household? 

Yes, I have a spouse/partner and we live in the same household 1 

Yes, I have a spouse/partner but we don’t live in the same household 2 

No spouse/partner 3 

(Refused) 9 

 

228. What is your current marital status? 

Married (customary only) 1 

Married (civil only) 2 

Married (both customary and civil) 3 

Separated from spouse/civil partner 4 

Divorced from spouse/civil partner 5 

Widowed/civil partner died 6 

Never married/never in civil partnership 7 

(Refused to answer) 8 

(Don’t know) 9 

 

229. What is the highest level of education that you have ever completed? 

No schooling 00 

Grade 0/Grade R 01 

Sub A/Grade 1 02 

Sub B/Grade 2 03 

Grade 3/Standard 1 04 

Grade 4/Standard 2 05 

Grade 5/Standard 3 06 

Grade 6/Standard 4 07 
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Grade 7/Standard 5 08 

Grade 8/Standard 6/Form 1 09 

Grade 9/Standard 7/Form 2 10 

Grade 10/Standard 8/Form 3 11 

Grade 11/Standard 9/Form 4 12 

Grade 12/Standard 10/Form 5/Matric 13 

NTC I 14 

NTC II 15 

NTC III 16 

Diploma/certificate with less than Grade 

12/Std 10 

17 

Diploma/certificate with Grade 12/Std 10 18 

Degree 19 

Postgraduate degree or diploma 20 

Other, specify 21 

(Do not know) 98 

 

245. 
What is your current employment status?  (Which of the following best describes  your 
present work situation?) 

Employed full time 01 

Employed part time 02 

Employed less than part time (casual 
work/piecework) 

03 

Temporarily sick 04 

Unemployed, not looking for work 05 

Unemployed, looking for work 06 

Pensioner (aged/retired) 07 

Permanently sick or disabled 08 

Housewife, not working at all, not looking for work 09 

Housewife, looking for work 10 

Student/learner 11 

Other (specify) ……………………………… 12 

 

  



A multilevel analysis of the influence of neighbourhood- and individual-level socioeconomic factors on smoking among South African adults: 

EZEH CE 28511507 

 

50 | P a g e  
 

 

 

263. 
In our society, there are groups which tend to be towards the top and groups which 
tend to be towards the bottom. Below is a scale that runs from the top to the 
bottom. Where would you put yourself on this scale? 

TOP ……. 10 

 9 

 8 

 7 

 6 

 5 

 4 

 3 

 2 

BOTTOM…. 1 
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Appendix E: GENERAL HOUSEHOLD SURVEY 2009 QUESTIONNAIRE  

 

3.13  WATER 

What is the household’s main source of water? Mark one code only Drinking Other 

01 = Piped (tap) water in dwelling/house 1 1 

02 = Piped (tap) water on site or in yard 2 2 

03 = Borehole on yard 3 3 

04 = Rain-water tank on yard 4 4 

05 = Neighbour’s tap 5 5 

06 = Public/communal tap 6 6 

07 = Water-carrier/ tanker 7 7 

08 = Borehole outside yard 8 8 

09 = Flowing water/stream/river 9 9 

10 = Stagnant water/ Dam/pool 10 10 

11 = Well 11 11 

12 = Spring 12 12 

13 = Other, (specify) 13 13 

 

3.24: SANITATION 

What type of toilet facility is used by this household? 

1= Flush toilet connected to a public sewerage system  

2= Flush toilet connected to a septic tank  

3= Chemical toilet   

4= Pit latrine/toilet with ventilation pipe   

5= Pit latrine/toilet without ventilation pipe   

6= Bucket toilet  

7= None  

8 = Other (specify)  
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3.34   ELECTRICITY 

What is the main source of energy/fuel for this household? Lighting 

01 = Electricity from mains 01 

02 = Electricity from generator 02 

03 = Gas 03 

04 = Paraffin 04 

05 = Wood 05 

06 = Coal 06 

07 = Candles 07 

08 = Animal dung 08 

09 = Solar energy 09 

10 = Other, specify 10 

11 = None 11 

 

 

3.44 COMMUNICATION 

Is there a functional/working cellular telephone available within this 

household? 

 

1 = YES 1 

2 = NO 2 
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Assistance with the process of manuscript preparation and submission is available from BioMed 
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refereeing process. We also provide a collection of links to useful tools and resources for scientific 

authors on our page. 
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Research articles should report on original primary research, but may report on systematic reviews 

of published research provided they adhere to the appropriate reporting guidelines which are 
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published research will not be considered. 

Submission process 

Manuscripts must be submitted by one of the authors of the manuscript, and should not be 
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the member institution. 

To facilitate rapid publication and to minimize administrative costs, BMC Public Health prefers online 
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See below for examples of word processor and graphics file formats that can be accepted for the 

main manuscript document by the online submission system. Additional files of any type, such as 

movies, animations, or original data files, can also be submitted as part of the manuscript. 

http://www.biomedcentral.com/bmcpublichealth/authors/instructions/researcharticle#section-criteria
http://www.biomedcentral.com/bmcpublichealth/authors/instructions/researcharticle#submission-process
http://www.biomedcentral.com/bmcpublichealth/authors/instructions/researcharticle#preparing-main-manuscript
http://www.biomedcentral.com/bmcpublichealth/authors/instructions/researcharticle#preparing-figures
http://www.biomedcentral.com/bmcpublichealth/authors/instructions/researcharticle#preparing-figures
http://www.biomedcentral.com/bmcpublichealth/authors/instructions/researcharticle#preparing-tables
http://www.biomedcentral.com/bmcpublichealth/authors/instructions/researcharticle#preparing-additional-files
http://www.biomedcentral.com/bmcpublichealth/authors/instructions/researcharticle#style-and-language
mailto:info@biomedcentral.com
mailto:info@biomedcentral.com
http://www.biomedcentral.com/bmcpublichealth/about
http://www.biomedcentral.com/authors/authortools
http://www.biomedcentral.com/about/editorialpolicies
http://www.biomedcentral.com/libraries/membership
http://www.biomedcentral.com/bmcpublichealth/about/#apc
http://www.biomedcentral.com/bmcpublichealth/manuscript
http://www.biomedcentral.com/bmcpublichealth/manuscript
http://www.biomedcentral.com/bmcpublichealth/authors/instructions/researcharticle#file_formats
http://www.biomedcentral.com/bmcpublichealth/authors/instructions/researcharticle#figs_file_formats
http://www.biomedcentral.com/bmcpublichealth/authors/instructions/researcharticle#additional-files-format
http://www.biomedcentral.com/bmcpublichealth/authors/instructions/researcharticle#additional-files-format


A multilevel analysis of the influence of neighbourhood- and individual-level socioeconomic factors on smoking among South African adults: 

EZEH CE 28511507 

 

55 | P a g e  
 

During submission you will be asked to provide a cover letter. Use this to explain why your 

manuscript should be published in the journal, to elaborate on any issues relating to our editorial 

policies in the 'About BMC Public Health' page, and to declare any potential competing interests. You 

will be also asked to provide the contact details (including email addresses) of potential peer 

reviewers for your manuscript. These should be experts in their field, who will be able to provide an 

objective assessment of the manuscript. Any suggested peer reviewers should not have published 

with any of the authors of the manuscript within the past five years, should not be current 

collaborators, and should not be members of the same research institution. Suggested reviewers will 

be considered alongside potential reviewers recommended by the Editorial team, Editorial Advisors, 

Section Editors and Associate Editors. 

Assistance with the process of manuscript preparation and submission is available from BioMed 

Central customer support team. 

We also provide a collection of links to useful tools and resources for scientific authors on our Useful 

Tools page. 

File formats 

The following word processor file formats are acceptable for the main manuscript document: 

 Microsoft word (DOC, DOCX) 

 Rich text format (RTF) 

 Portable document format (PDF) 

 TeX/LaTeX (use BioMed Central's TeX template) 

 DeVice Independent format (DVI) 

TeX/LaTeX users: Please use BioMed Central's TeX template and BibTeX stylefile if you use TeX 

format. During the TeX submission process, please submit your TeX file as the main manuscript file 

and your bib/bbl file as a dependent file. Please also convert your TeX file into a PDF and submit this 

PDF as an additional file with the name 'Reference PDF'. This PDF will be used by internal staff as a 

reference point to check the layout of the article as the author intended. Please also note that all 

figures must be coded at the end of the TeX file and not inline. 

If you have used another template for your manuscript, or if you do not wish to use BibTeX, then 

please submit your manuscript as a DVI file. We do not recommend converting to RTF. 

For all TeX submissions, all relevant editable source must be submitted during the submission 

process. Failing to submit these source files will cause unnecessary delays in the publication 

procedures. 

Publishing Datasets 
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storage. LabArchives is an Electronic Laboratory Notebook which will enable scientists to share and 

publish data files in situ; you can then link your paper to these data. Data files linked to published 

articles are assigned digital object identifiers (DOIs) and will remain available in perpetuity. Use of 

LabArchives or similar data publishing services does not replace preexisting data deposition 

requirements, such as for nucleic acid sequences, protein sequences and atomic coordinates. 

Instructions on assigning DOIs to datasets, so they can be permanently linked to publications, can be 

found on the LabArchives website. Use of LabArchives’ software has no influence on the editorial 

decision to accept or reject a manuscript. 

Authors linking datasets to their publications should include an Availability of supporting 

data section in their manuscript and cite the dataset in their reference list. 

Preparing main manuscript text 

General guidelines of the journal's style and language are given below. 

Overview of manuscript sections for Research articles 

Manuscripts for Research articles submitted to BMC Public Health should be divided into the 
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 Abstract 

 Keywords 

 Background 

 Methods 

 Results and discussion 

 Conclusions 

 List of abbreviations used (if any) 
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 Acknowledgements 
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 Illustrations and figures (if any) 
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 Tables and captions 

 Preparing additional files 

The Accession Numbers of any nucleic acid sequences, protein sequences or atomic coordinates 

cited in the manuscript should be provided, in square brackets and include the corresponding 

database name; for example, [EMBL:AB026295, EMBL:AC137000, DDBJ:AE000812, 

GenBank:U49845, PDB:1BFM, Swiss-Prot:Q96KQ7, PIR:S66116]. 
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Protein Information Resource (PIR) and the Swiss-Prot Protein Database (Swiss-Prot). 
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article. 

For reporting standards please see the information in the About section. 

Title page 
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 provide the title of the article 

 list the full names, institutional addresses and email addresses for all authors 

 indicate the corresponding author 

Please note: 

 the title should include the study design, for example "A versus B in the treatment of C: a 

randomized controlled trial X is a risk factor for Y: a case control study" 

 abbreviations within the title should be avoided 

Abstract 

The Abstract of the manuscript should not exceed 350 words and must be structured into separate 

sections: Background, the context and purpose of the study; Methods, how the study was 

performed and statistical tests used; Results, the main findings; Conclusions, brief summary and 

potential implications. Please minimize the use of abbreviations and do not cite references in the 

abstract. Trial registration, if your research article reports the results of a controlled health care 

intervention, please list your trial registry, along with the unique identifying number (e.g. Trial 

registration: Current Controlled Trials ISRCTN73824458). Please note that there should be no space 

between the letters and numbers of your trial registration number. We recommend manuscripts 

that report randomized controlled trials follow the CONSORT extension for abstracts. 

Keywords 

Three to ten keywords representing the main content of the article. 
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Background 

The Background section should be written in a way that is accessible to researchers without 

specialist knowledge in that area and must clearly state - and, if helpful, illustrate - the background 

to the research and its aims. Reports of clinical research should, where appropriate, include a 

summary of a search of the literature to indicate why this study was necessary and what it aimed to 

contribute to the field. The section should end with a brief statement of what is being reported in 

the article. 

Methods 

The methods section should include the design of the study, the setting, the type of participants or 

materials involved, a clear description of all interventions and comparisons, and the type of analysis 

used, including a power calculation if appropriate. Generic drug names should generally be used. 

When proprietary brands are used in research, include the brand names in parentheses in the 

Methods section. 

For studies involving human participants a statement detailing ethical approval and consent should 

be included in the methods section. For further details of the journal's editorial policies and ethical 

guidelines see 'About this journal'. 

For further details of the journal's data-release policy, see the policy section in 'About this journal'. 

Results and discussion 

The Results and discussion may be combined into a single section or presented separately. Results of 

statistical analysis should include, where appropriate, relative and absolute risks or risk reductions, 

and confidence intervals. The Results and discussion sections may also be broken into subsections 

with short, informative headings. 

Conclusions 

This should state clearly the main conclusions of the research and give a clear explanation of their 

importance and relevance. Summary illustrations may be included. 

List of abbreviations 

If abbreviations are used in the text they should be defined in the text at first use, and a list of 

abbreviations can be provided, which should precede the competing interests and authors' 

contributions. 

Competing interests 

A competing interest exists when your interpretation of data or presentation of information may be 

influenced by your personal or financial relationship with other people or organizations. Authors 

must disclose any financial competing interests; they should also reveal any non-financial competing 

interests that may cause them embarrassment were they to become public after the publication of 

the manuscript. 
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Authors are required to complete a declaration of competing interests. All competing interests that 

are declared will be listed at the end of published articles. Where an author gives no competing 

interests, the listing will read 'The author(s) declare that they have no competing interests'. 

When completing your declaration, please consider the following questions: 

Financial competing interests 

 In the past five years have you received reimbursements, fees, funding, or salary from an 

organization that may in any way gain or lose financially from the publication of this 
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 Do you hold any stocks or shares in an organization that may in any way gain or lose 

financially from the publication of this manuscript, either now or in the future? If so, please 
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 Do you hold or are you currently applying for any patents relating to the content of the 

manuscript? Have you received reimbursements, fees, funding, or salary from an 

organization that holds or has applied for patents relating to the content of the manuscript? 

If so, please specify. 

 Do you have any other financial competing interests? If so, please specify. 

Non-financial competing interests 

Are there any non-financial competing interests (political, personal, religious, ideological, academic, 

intellectual, commercial or any other) to declare in relation to this manuscript? If so, please specify. 

If you are unsure as to whether you, or one your co-authors, has a competing interest please discuss 

it with the editorial office. 

Authors' contributions 

In order to give appropriate credit to each author of a paper, the individual contributions of authors 

to the manuscript should be specified in this section. 

According to ICMJE guidelines, An 'author' is generally considered to be someone who has made 

substantive intellectual contributions to a published study. To qualify as an author one should 1) 

have made substantial contributions to conception and design, or acquisition of data, or analysis and 

interpretation of data; 2) have been involved in drafting the manuscript or revising it critically for 

important intellectual content; 3) have given final approval of the version to be published; and 4) 

agree to be accountable for all aspects of the work in ensuring that questions related to the accuracy 

or integrity of any part of the work are appropriately investigated and resolved. Each author should 

have participated sufficiently in the work to take public responsibility for appropriate portions of the 
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alone, does not justify authorship. 
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We suggest the following kind of format (please use initials to refer to each author's contribution): 

AB carried out the molecular genetic studies, participated in the sequence alignment and drafted the 

manuscript. JY carried out the immunoassays. MT participated in the sequence alignment. ES 
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read and approved the final manuscript. 
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provided purely technical help, writing assistance, or a department chair who provided only general 

support. 
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may include details about the authors' qualifications, current positions they hold at institutions or 
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separate parts, it is important that a single composite illustration file be submitted which contains all 

parts of the figure. There is no charge for the use of color figures. 

Please read our figure preparation guidelines for detailed instructions on maximising the quality of 

your figures. 

Formats 

The following file formats can be accepted: 

 PDF (preferred format for diagrams) 

 DOCX/DOC (single page only) 

 PPTX/PPT (single slide only) 

 EPS 

 PNG (preferred format for photos or images) 

 TIFF 

 JPEG 

 BMP 

Figure legends 

The legends should be included in the main manuscript text file at the end of the document, rather 

than being a part of the figure file. For each figure, the following information should be provided: 

Figure number (in sequence, using Arabic numerals - i.e. Figure 1, 2, 3 etc); short title of figure 

(maximum 15 words); detailed legend, up to 300 words. 

http://dx.doi.org/10.5524/100012
http://dx.doi.org/10.1186/ISRCTN22153967
http://www.biomedcentral.com/authors/figures
http://www.biomedcentral.com/authors/figuretypes
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Please note that it is the responsibility of the author(s) to obtain permission from the copyright 

holder to reproduce figures or tables that have previously been published elsewhere. 

Preparing tables 

Each table should be numbered and cited in sequence using Arabic numerals (i.e. Table 1, 2, 3 etc.). 

Tables should also have a title (above the table) that summarizes the whole table; it should be no 

longer than 15 words. Detailed legends may then follow, but they should be concise. Tables should 

always be cited in text in consecutive numerical order. 

Smaller tables considered to be integral to the manuscript can be pasted into the end of the 

document text file, in A4 portrait or landscape format. These will be typeset and displayed in the 

final published form of the article. Such tables should be formatted using the 'Table object' in a word 

processing program to ensure that columns of data are kept aligned when the file is sent 

electronically for review; this will not always be the case if columns are generated by simply using 

tabs to separate text. Columns and rows of data should be made visibly distinct by ensuring that the 

borders of each cell display as black lines. Commas should not be used to indicate numerical values. 

Color and shading may not be used; parts of the table can be highlighted using symbols or bold text, 

the meaning of which should be explained in a table legend. Tables should not be embedded as 

figures or spreadsheet files. 

Larger datasets or tables too wide for a portrait page can be uploaded separately as additional files. 

Additional files will not be displayed in the final, laid-out PDF of the article, but a link will be provided 

to the files as supplied by the author. 

Tabular data provided as additional files can be uploaded as an Excel spreadsheet (.xls ) or comma 

separated values (.csv). As with all files, please use the standard file extensions. 

Preparing additional files 

Although BMC Public Health does not restrict the length and quantity of data included in an article, 

we encourage authors to provide datasets, tables, movies, or other information as additional files. 

Please note: All Additional files will be published along with the article. Do not include files such as 

patient consent forms, certificates of language editing, or revised versions of the main manuscript 

document with tracked changes. Such files should be sent by email to editorial@biomedcentral.com, 

quoting the Manuscript ID number. 

Results that would otherwise be indicated as "data not shown" can and should be included as 

additional files. Since many weblinks and URLs rapidly become broken, BMC Public Health requires 

that supporting data are included as additional files, or deposited in a recognized repository. Please 

do not link to data on a personal/departmental website. The maximum file size for additional files is 

20 MB each, and files will be virus-scanned on submission. 

Additional files can be in any format, and will be downloadable from the final published article as 

supplied by the author. We recommend CSV rather than PDF for tabular data. 

mailto:editorial@biomedcentral.com
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Certain supported files formats are recognized and can be displayed to the user in the browser. 

These include most movie formats (for users with the Quicktime plugin), mini-websites prepared 

according to our guidelines, chemical structure files (MOL, PDB), geographic data files (KML). 

If additional material is provided, please list the following information in a separate section of the 

manuscript text: 

 File name (e.g. Additional file 1) 

 File format including the correct file extension for example .pdf, .xls, .txt, .pptx (including 

name and a URL of an appropriate viewer if format is unusual) 

 Title of data 

 Description of data 

Additional files should be named "Additional file 1" and so on and should be referenced explicitly by 

file name within the body of the article, e.g. 'An additional movie file shows this in more detail [see 

Additional file 1]'. 

Additional file formats 

Ideally, file formats for additional files should not be platform-specific, and should be viewable using 

free or widely available tools. The following are examples of suitable formats. 

 Additional documentation 

o PDF (Adode Acrobat) 

 Animations 

o SWF (Shockwave Flash) 

 Movies 

o MP4 (MPEG 4) 

o MOV (Quicktime) 

 Tabular data 

o XLS, XLSX (Excel Spreadsheet) 

o CSV (Comma separated values) 

As with figure files, files should be given the standard file extensions. 

Mini-websites 
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Small self-contained websites can be submitted as additional files, in such a way that they will be 

browsable from within the full text HTML version of the article. In order to do this, please follow 

these instructions: 

1. Create a folder containing a starting file called index.html (or index.htm) in the root. 

2. Put all files necessary for viewing the mini-website within the folder, or sub-folders. 

3. Ensure that all links are relative (ie "images/picture.jpg" rather than "/images/picture.jpg" or 

"http://yourdomain.net/images/picture.jpg" or "C:\Documents and Settings\username\My 

Documents\mini-website\images\picture.jpg") and no link is longer than 255 characters. 

4. Access the index.html file and browse around the mini-website, to ensure that the most 

commonly used browsers (Internet Explorer and Firefox) are able to view all parts of the 

mini-website without problems, it is ideal to check this on a different machine. 

5. Compress the folder into a ZIP, check the file size is under 20 MB, ensure that index.html is 

in the root of the ZIP, and that the file has .zip extension, then submit as an additional file 

with your article. 

Style and language 

General 

Currently, BMC Public Health can only accept manuscripts written in English. Spelling should be US 

English or British English, but not a mixture. 

There is no explicit limit on the length of articles submitted, but authors are encouraged to be 

concise. 

BMC Public Health will not edit submitted manuscripts for style or language; reviewers may advise 

rejection of a manuscript if it is compromised by grammatical errors. Authors are advised to write 

clearly and simply, and to have their article checked by colleagues before submission. In-house 

copyediting will be minimal. Non-native speakers of English may choose to make use of a 

copyediting service. 

Language editing 

For authors who wish to have the language in their manuscript edited by a native-English speaker 

with scientific expertise, BioMed Central recommends Edanz. BioMed Central has arranged a 10% 

discount to the fee charged to BioMed Central authors by Edanz. Use of an editing service is neither 

a requirement nor a guarantee of acceptance for publication. Please contact Edanz directly to make 

arrangements for editing, and for pricing and payment details. 

Help and advice on scientific writing 

The abstract is one of the most important parts of a manuscript. For guidance, please visit our page 

on Writing titles and abstracts for scientific articles. 

http://www.biomedcentral.com/authors/authorfaq
http://www.edanzediting.com/bmc1
http://www.biomedcentral.com/authors/abstracts
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Tim Albert has produced for BioMed Central a list of tips for writing a scientific 

manuscript. American Scientist also provides a list of resources for science writing. For more detailed 

guidance on preparing a manuscript and writing in English, please visit the BioMed Central author 

academy. 

Abbreviations 

Abbreviations should be used as sparingly as possible. They should be defined when first used and a 

list of abbreviations can be provided following the main manuscript text. 

Typography 

 Please use double line spacing. 

 Type the text unjustified, without hyphenating words at line breaks. 

 Use hard returns only to end headings and paragraphs, not to rearrange lines. 

 Capitalize only the first word, and proper nouns, in the title. 

 All lines and pages should be numbered. Authors are asked to ensure that line numbering is 

included in the main text file of their manuscript at the time of submission to facilitate peer-

review. Once a manuscript has been accepted, line numbering should be removed from the 

manuscript before publication. For authors submitting their manuscript in Microsoft Word 

please do not insert page breaks in your manuscript to ensure page numbering is consistent 

between your text file and the PDF generated from your submission and used in the review 

process. 

 Use the BMC Public Health reference format. 

 Footnotes are not allowed, but endnotes are permitted. 

 Please do not format the text in multiple columns. 

 Greek and other special characters may be included. If you are unable to reproduce a 

particular special character, please type out the name of the symbol in full. Please ensure 

that all special characters used are embedded in the text, otherwise they will be lost 

during conversion to PDF. 

Units 

SI units should be used throughout (liter and molar are permitted, however).  

http://www.biomedcentral.com/authors/report
http://www.americanscientist.org/issues/pub/the-science-of-scientific-writing
http://www.biomedcentral.com/authors/authoracademy
http://www.biomedcentral.com/authors/authoracademy
http://www.biomedcentral.com/bmcpublichealth/authors/instructions/researcharticle#formatting-references

