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Abstract 

The relationship between smoking and depression is unclear, and the factors that account for their 

comorbidity have received only limited attention. This study aims to clarify such associations in South 

Africa using the collated five waves of the National Income Dynamic Survey dataset. Different statistical 

approaches are used to account for selection bias and endogeneity. Empirical results reveal that, apart 

from socio-economic factors, depression significantly influence the decision to smoke, but not the 

smoking intensity. Furthermore, tobacco consumption has been found to be significantly higher among 

men, though the gap seems to be narrowing partly because women are being targeted in marketing. 

Interestingly, smoking proves to be more prevalent in the younger generation and tends to decline with 

age, while married individuals have a lower likelihood of smoking and, when they do smoke, their 

smoking frequency is lower compared to unmarried individuals. 
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Introduction 

Tobacco is the single largest preventable cause of death and chronic disease in the world today. 

While most adults globally are conscious of the physical health risks of tobacco consumption, 

research indicates that smoking also affects people’s mental health. Though smoking provides 

short-term benefits such as an improved mood, concentration, reduced anger and stress, and 

relaxation of the muscles, these instances are outweighed by the higher rates of smoking-related 

physical health problems like lung cancer, which are common among people with mental health 

problems. The motives for smoking vary individually, and an understanding of the reasons for 

smoking might assist those who wish to stop. 

Verma et al. (2023) and Buckley (2007) found that social and psychological factors contribute 

towards smokers continuing to smoke. For instance, many teenagers point out that they started 

smoking to experiment. Yet, other factors encourage people to become regular smokers, including 

having friends or family who smoke and parents’ attitude towards smoking (Xaba et al., 2021; 

Bashirian et al., 2021; Ritt-Olson et al., 2005). Moreover, as teenagers grow into adulthood, they 

are more likely to become regular smokers if they drink alcohol or abuse substances; such issues 

trigger the likelihood of an individual encountering stress (Nkomo and Adanlawo, 2024; Munafo 

et al., 2008) and eventually starting to smoke. Some adults claim that smoking has become a habit 

as it helps them relax and minimise stress (Musa et al., 2023; Fithria et al., 2021; Khantzian, 1997). 

This hypothesis, that individuals smoke to relieve stress, is known as ‘self-medication’. Thus, 

stress is one of the contributors to some people finding it difficult to cope with work or pressure, 

while others suffer from headaches, breathlessness, irritability or anxiety. Continuous feelings of 

stress are also associated with depression, which often causes individuals to self-medicate by 

smoking and/or drinking more alcohol than usual. 

Although smoking is thought to help people relax, Buckley (2007) reported that smoking escalates 

feelings of anxiety and tension. Nicotine causes an instant sense of relaxation, making people 

believe that it reduces stress and anxiety. However, this feeling of relaxation is short-lived, soon 

giving way to withdrawal symptoms and continuously increased cravings. Escobedo et al. (1998) 

found that the rate of smoking in adults with depression is approximately twice as high as in adults 

without depression. The same study also pointed out that individuals suffering from depression 

experience difficulties when they try to quit smoking. In addition, several studies concluded that 
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most individuals start smoking before showing any signs of depression, so it is unclear whether 

smoking causes depression or depression inspires people to smoke. However, a higher rate of 

depression has been reported amongst smoking individuals than non-smokers (Chaka and 

Adanlawo, 2022; Kluwe-Schiavon et al., 2020; Breslau et al., 1998). Thus, increased symptoms of 

depression are likely to be linked to the progressive use of tobacco. 

The theory of normal consumer choice assumes that every person is likely to be a consumer of all 

goods, provided they can afford it (Mncwango et al., 2024; Adanlawo and Nkomo, 2023). 

However, this might not be applicable for some commodities like tobacco, which some people 

cannot be persuaded to consume, regardless of the price or their disposable income levels. For 

these goods, non-consumption is not necessarily explained by economic affordability; non-zero 

consumption may also be attributed to other behavioural factors, such as mental conditions. Thus, 

tobacco consumption is based on discrete random preference systems, where smokers may have a 

different preference structure to non-smokers (Kenkel et al., 2024; Reynolds et al., 2024; Adanlawo, 

2017; Pudney, 1989), including addiction, self-medication, an imitation of the habits of the people 

around them and enjoyment, among others. 

Oppression leads to depression, which aggravates mental disorders, and South Africa has 

historically experienced oppression due to apartheid. Although critics have admonished against 

continuing to blame apartheid for the deteriorated mental health of South Africans (Dawes et al., 

1989; Dawes, 1990), mental health illnesses are still reflected as one of the main public health 

problems in the country (McGinty et al., 2024; Tomlinson et al., 2009). Although depressed 

individuals are likely to initiate regular smoking to self-medicate against depressive moods, it is 

surprising that existing studies on tobacco use in South Africa have focused solely on socio- 

economic and demographic reasons for smoking. This study investigates the plausibility of mental 

health conditions acting as stimuli for smoking in South Africa. 

Literature review 

Smoking behaviour can be understood as an intertemporal decision causing instantaneous 

satisfaction, yet long-term health risks (Xaba et al., 2024; Miura, 2019). As determined, tobacco 

smoking can lead to poor mental and physical health. In the empirical literature, tobacco use has 

been established as the main cause of deaths from cancer, heart disease, stroke, lung diseases, 

diabetes and respiratory diseases (Nyeleti and Maphela, 2024; West, 2017). In addition, mental 
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disorders can also arise as both a cause and a consequence of smoking, although most existing 

evidence focuses on smoking as the driver of mental illnesses. 

Although, the causal direction between smoking and mental disorders is inconclusive, numerous 

studies affirm a positive link between smoking and mental illnesses. However, some prior studies 

did report a negative or zero relationship between cigarette smoking and depression. Audrain- 

Mcgovern et al. (2006) reported the absence of an association between depression and tobacco 

consumption. Similarly, Park and Romer (2007) found no link between smoking and mental 

illness. These findings were consistent with those of White et al. (2007), who also found no 

association between depression and successive smoking among African and Hispanic Americans. 

Contrary to those studies, Munafo et al. (2008) emphasised tobacco use as a cause of depression 

and concluded that the relationship between smoking and MHBs might be clarified by causal 

inference. In support, Kang and Lee (2010) conducted a study – using logistic regression – on the 

causal connection between tobacco consumption and depression, concluding that smoking 

instigated depression. Another causal study by Boden et al. (2010) used longitudinal data on 

adolescents and proved that smoking is a cause of mental illness, like depression. Apart from these 

studies showing that cigarette smoking is a predictor of depression, some research has established 

that smoking escalates the dangers of depression (Maphela, 2021; Pasco et al., 2008; Breslau et 

al., 1998). Fergusson et al. (2003); Chaka and Adanlawo (2024), and Choi et al. (1997) further 

concluded that peer tobacco consumption leads to depression among adolescents. 

Other studies separated this relationship along gender lines. Kandel et al. (2007) discovered that 

smoking trends in men are related to depression in their future. There was also reported support 

that the connection between tobacco use and depression is stronger among women than men 

(Repetto et al., 2005). Upon investigating the risk of depression among smoking women, Milic et 

al. (2010) concluded that tobacco use is linked to an increased rate of depression in women and 

has the potential to cause harmful consequences to their mental health. In support of this study, 

Pasco et al. (2008) explored the role of tobacco smoking as a cause of major depression among 

women. Their study concluded that depressive disorders in women result from smoking, and 

smoking continues to be a predictor of depression after controlling for family and hereditary 

background. 
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𝑖𝑡 

Methodology and data 

This study used the NIDS dataset to investigate the impact of MHBs on tobacco consumption. The 

dataset is a longitudinal survey of South African households. This survey is biannual and is 

conducted by the Southern Africa Labour and Development Research Unit (SALDRU). This study 

used all five waves that had been released at the time of data collection to conduct this 

investigation. The variables incorporated in this study included the key explanatory variable, 

depression, the education variable, a categorical variable that is categorised into five divisions, 

namely no schooling, primary education, secondary education, matric and tertiary education; 

urbanisation; race; household income; gender; marital status; employment status; and age. All 

variables are either binary or categorical, except for household income, total consumption, and 

age. The dependent variables are regular smokers and the intensity of smoking. The regular 

smoking variable was drawn from the survey questions, where individuals were asked whether 

they smoked or not. This variable was categorised into binary variables (0 if they do not smoke 

and 1 if they smoke). However, individuals who do not smoke are indicated by 0, while those who 

smoke, but cannot afford to smoke at a certain time for any reason, display as 0 as well. 

The study uses different approaches in addressing the zero observation concerns, namely 

Heckman’s selection model and the double-hurdle model proposed by Cragg (1971). Like the 

Heckman model, the double-hurdle model is a parametrical generalisation of the Tobit model 

determined by two distinct stochastic processes (Chaka and Adanlawo, 2023). One of the key 

differences between these suggested models is the fact that two-part models assume only true 

zeros, while the Tobit Type II (Heckman selection) accounts for both types of zeros in the first 

selection equation and the outcome equation at y > 0. However, as Cragg (1971) proposed, a 

double-hurdle model accounts for ‘unobserved’ zeros during the selection and ‘true’ zeros during 

the outcome equation. This leads to two equations set: 

The outcome/consumption model: 

𝑌∗ = 𝑋𝑖𝑡𝛽1 + 𝜇𝑖𝑡 (1) 

 

 

The selection model: 

𝑆∗ = 𝑍𝑖𝑡ɣ + 𝜈𝑖𝑡 > 0 (2) 
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𝑖𝑡 

𝑖𝑡 

where 𝑌∗ (smoking frequency) and 𝑆∗ (regular smoking) represent the unobserved latent 
𝑖𝑡 𝑖𝑡 

variables, and 𝑋𝑖𝑡 and 𝑍𝑖𝑡 are explanatory in both models, respectively. Generally, 𝑋 is presumed 

to be a subset of 𝑍, in that all elements that predict smoking frequency (Y/outcome) predict regular 

smoking as well (S/selection). The symbols µ and ν display the normally distributed error terms, 

and β and ɣ present the parameters to be estimated. The smoking frequency, which is the outcome 

variable, is observed only if regular smoking or selection is above 0, i.e.: 

 

 

𝑆𝑖𝑡 = ( 
1 𝑖𝑓 𝑆∗  > 0 

0 𝑖𝑓 𝑆∗ ≥ 0 
) (4) 

The key notion of the Heckman selection model is that it appears theoretically and relatively 

possible that unobservable factors may influence both smoking frequency and the possibility of 

smoking regularly (𝑆𝑖𝑡 or selection). These unobserved elements will be contained in the residuals 

of the two equations. If selected into the primary sample, the expected value of smoking frequency 

or the outcome in the key equation are displayed by: 

𝐸(𝑦|𝑧, 𝜈) = 𝑋𝛽 + 𝐸(µ|𝜈) (5) 

Since the covariates X and ν conjointly define selection into the sample, 𝐶𝑜𝑟𝑟(𝑥, 𝜈/𝑠) = 1 is non- 

zero, and as a result, the β coefficients will be biased and inconsistent if µ and ν are linked or 

correlated. This correlation is easy to estimate by inserting separate models for Y and S, and 

estimating covariates between µ and ν. The Heckman selection posits that this bias can be fixed 

by calculating the expected value of ν on Z in the sample, and also adding the same term in the 

primary empirical equation. To achieve consistent coefficients, the maximum likelihood technique 

F is used to estimate the probability of an individual to become a smoker (selection model); the 

output of which helps to calculate the inverse Mills ratio for every individual. The inverse Mills 

ratio is finally included in the outcome regression model as an explanatory variable. Similar to the 

Heckman selection, the double-hurdle selection also uses two separate equations; firstly, the 

decision to become a regular smoker, and secondly, the frequency of smoking per individual. This 

model accounts for zeros in participation derived from the decision to smoke or assumes that the 

two separate hurdles must pass before the positive level of smoking will be observed. 

Descriptive statistics and preliminary analysis 

Table 1 presents a summary of the key features of the analysed sample, which is a merged NIDS 

dataset of the 2008, 2010, 2012, 2014 and 2017 waves. The total sample size is 92 460 observations 
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(individuals) with an average age of approximately 25 years, and the majority being female 

(54.6%). Of the sample, 42.5% self-reported that they were depressed, and 13% indicated 

experiencing signs of sleeplessness or stress. The statistics also suggest that the maximum number 

of cigarettes that smoking individuals can smoke per day, is five. For all the binary variables, the 

outcome of 0 is treated as a reference variable, compared to an outcome of 1. The following 

reference variables are considered: male, rural, African, Black, not married (widowed, separated, 

divorced, never married), no schooling, employed, non-smoker. All the variables were controlled 

for time-fixed effects and the issue specifics attached to the different waves. 
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Table 1: Descriptive statistics 
 

Variable Description Mean Std.Dev Min Max 

Regular smoker 1 if a regular smoker, 0 otherwise 0.0344 0.1822 0 1 

Smoking frequency Avg number of cigarettes consumed per 3 1.144 1 5 

 day     

Sleepless 1 if sleepless, 0 otherwise 0.1305 0.3368 0 1 

Urban 1 if urban, 0 otherwise 0.5429 0.4981 0 1 

Female 1 if female, 0 otherwise 0.5466 0.4978 0 1 

Married 1 if married, 0 otherwise 0.2603 0.4388 0 1 

Own house 1 if owning a house, 0 otherwise 0.7902 0.4071 0 1 

Depressed 1 if depressed, 0 otherwise 0.423 0.494 0 1 

Western Cape 1 if from Western Cape, 0 otherwise 0.1213 0.3265 0 1 

Eastern Cape 1 if from Eastern Cape, 0 otherwise 0.0697 0.2547 0 1 

Northern Cape 1 if from Northern Cape, 0 otherwise 0.051 0.22 0 1 

Free State 1 if from Free State, 0 otherwise 0.2856 0.4517 0 1 

KwaZulu-Natal 1 if from KwaZulu-Natal, 0 otherwise 0.065 0.2465 0 1 

North West 1 if from North West Prov., 0 otherwise 0.1284 0.3345 0 1 

Gauteng 1 if from Gauteng, 0 otherwise 0.0707 0.2563 0 1 

Mpumalanga 1 if from Mpumalanga, 0 otherwise 0.0766 0.2659 0 1 

Unemployed 1 if unemployed, 0 otherwise 0.3798 0.4853 0 1 

Age Age of each individual 24.83 .19.88 0 107 

Age-SQD Age of each individual squared 101.06 1372.87 0 11449 

Coloured 1 if Coloured, 0 otherwise 0.1428 0.3498 0 1 

Asian_Indian 1 if Asian or Indian, 0 otherwise 0.0292 0.1683 0 1 

White 1 if White, 0 otherwise 0.0806 0.2722 0 1 

Primary education 1 if primary, 0 otherwise 0.3049 0.4603 0 1 

Secondary education 1 if secondary, 0 otherwise 0.2584 0.4378 0 1 

Matric 1 if matric, 0 otherwise 0.1076 0.3033 0 1 

Tertiary education 1 if tertiary, 0 otherwise 0.1132 0.3169 0 1 

HH income Household total income 8.5331 1.0778 0.677 14.773 

 

Table 2 shows the results of the test for selection bias, checking whether endogeneity exists 

due to reverse causality between regular smoking and MHBs (explanatory variable). In the 

initial stage, a probit model is estimated (model 1), and the inverse Mills ratio (IMR) is derived 

from it. The IMR derived from the first stage is used to correct selection bias. Thereafter, the 

IMR variable is included as an explanatory variable in the second equation (model 2), where 

MHBs show potential endogeneity among the variables. In model 2, MHB is proxied by 
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depression, which is the dependent variable. In model 3, the coefficient of the derived residual 

is significantly not equal to zero where endogeneity exists. 

 
Table 2: A test for endogeneity 

 

 
Variables Model 1 Model 2 Model 3 

Depressed 0.176***   

 (-0.058)   

Sleepless 0.322*** 0.822*** -0.707*** 

 (-0.075) (-0.028) (-0.271) 

Urban 0.190** 0.0195 0.0362 

 (-0.082) (-0.024) (-0.043) 

Female -1.052*** 0.0285 -0.255* 

 (-0.076) (-0.019) (-0.141) 

Married 0.041 -0.144*** 0.138** 

 (-0.076) (-0.025) (-0.057) 

Unemployed -0.092 0.049** -0.034 

 (-0.067) (-0.021) (-0.033) 

Age 0.055*** 0.038*** 0.002 

 (-0.010) (-0.002) (-0.015) 

Age-SQD 0.004*** -0.003*** 0.000 

 (-0.000) (0.000) (-0.000) 

Coloured 0.806*** -0.168*** 0.377*** 

 (-0.121) (-0.041) (-0.126) 

Asian_Indian 0.359* -0.180** 0.378*** 

 (-0.211) (-0.070) (-0.115) 

White 0.794*** -0.231*** 0.999*** 

 (-0.121) (-0.047) (-0.139) 

Western Cape -0.341** 0.043 -0.063 

 (-0.137) (-0.047) (-0.073) 

Eastern Cape -0.115 -0.077 0.000 

 (-0.126) (-0.047) (-0.057) 

Northern Cape 0.113 0.139** -0.067 

 (-0.159) (-0.058) (-0.087) 

Free State -0.596*** 0.031 0.043 

 (-0.136) (-0.045) (-0.096) 

KwaZulu-Natal -0.245 0.109** -0.0246 

 (-0.163) (-0.054) (-0.087) 

North West -0.108 0.043 0.018 

 (-0.123) (-0.047) (-0.059) 

Gauteng -0.358** -0.056 0.145* 

 (-0.157) (-0.053) (-0.083) 

Mpumalanga -0.492*** -0.101* 0.110 
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 (-0.169) (-0.053) (-0.104) 

Primary education 0.065 0.002 0.080 

 (-0.151) (-0.049) (-0.069) 

Secondary education -0.118 -0.0395 0.155** 

 (-0.156) (-0.049) (-0.072) 

Matric -0.129 -0.0765 0.177** 

 (-0.169) (-0.053) (-0.083) 

Tertiary education -0.102 -0.140** 0.227** 

 (-0.167) (-0.054) (-0.091) 

HH income 0.013 -0.057*** 0.090*** 

 (-0.034) (-0.011) (-0.024) 

House/dwelling -0.037 -0.039* 0.031 

 (-0.071) (-0.024) (-0.031) 

No exercise  0.084***  

  (-0.025)  

IMR_RESD   0.932*** 

   (-0.323) 

Constant -3.421*** -0.580*** 0.888 

 (-0.409) (-0.124) (-0.584) 

Note: ***, **, * denote statistical significance at 1%, 5% and 10% level of significance, respectively. Standard errors are 

reported in parentheses. 

 

Empirical results and discussion 

Table 3 shows the probit regression model results of the determinants of tobacco consumption. 

In model 1, only socio-economic factors are controlled for, while model 2 includes all the 

control variables and accounts for MHBs proxied by depression. In this data set, 17 368 

observations were part of the estimations. The likelihood ratio (LR) 𝜒2 test, probability value 

and log-likelihood display the overall significance of the models. The output for model 2 shows 

that the model accounting for MHBs is the best, as it has a log-higher likelihood close to zero. 

The LR 𝜒2of 122.79, with a probability value of 0.000 (model 1), and LR 𝜒2of 120.98 with a 

probability value of 0.000 (model 2) indicate that both these models are statistically significant. 

Both sets of results indicate that several socio-economic factors play an important role in 

explaining the smoking decision. However, when MHBs (depression) are controlled for in 

model 2, the results also indicate a positive and highly significant relationship between MHBs 

and tobacco consumption. This suggests MHBs also have a significant influence on an 

individual who decides to start smoking. The estimates from the probit model might be biased 

as they take selection bias and endogeneity into consideration. 
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Table 3: Probit model estimates of the determinants of tobacco consumption 

 

Variables Model 1 Model 2 

Depressed  0.176*** 

  (-0.058) 

Sleeplessness 0.374*** 0.322*** 

 (-0.073) (-0.075) 

Urban 0.189** 0.190** 

 (-0.082) (-0.082) 

Female -1.047*** -1.052*** 

 (-0.076) (-0.076) 

Married 0.031 0.041 

 (-0.076) (-0.076) 

Own house -0.040 -0.037 

 (-0.072) (-0.071) 

Western Cape -0.339** -0.341** 

 (-0.137) (-0.137) 

Eastern Cape -0.119 -0.115 

 (-0.126) (-0.126) 

Northern Cape 0.122 0.113 

 (-0.16) (-0.159) 

Free State -0.597*** -0.596*** 

 (-0.136) (-0.136) 

KwaZulu-Natal -0.235 -0.245 

 (-0.163) (-0.163) 

North West -0.104 -0.108 

 (-0.123) (-0.123) 

Gauteng -0.367** -0.358** 

 (-0.158) (-0.157) 

Mpumalanga -0.501*** -0.492*** 

 (-0.169) (-0.169) 
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Table 4 displays the results of the Heckman model and double-hurdle model. The log- 

likelihood information provided indicates the fitness of the models. Specifically, the log- 

likelihood, Wald test, and the likelihood ratio (LR) tests indicate the overall significance of the 

models. The results for all the columns show probability values of 0.000, which indicates that 

all the models meet the goodness of fit criteria and are statistically significant. 

When selection bias is controlled for, the Heckman selection (column 1) indicates that the 

depression and control variables – sleeplessness, being in urban areas, gender, age, age squared, 

race (Black being the reference category), married, secondary education, matric, tertiary 

education, household income, own house, and location (provincial) – have significant effects 

on the selection equation. It indicates that they are important drivers of smoking participation. 

The estimates for the intensity equations are shown in column 2 of the Heckman selection. The 

results portray a different conclusion from the selection model. The coefficients become 

insignificant except for race (White population), secondary education, and household income. 

This simply shows that the determinants of smoking are not the same as those explaining the 

intensity of tobacco consumption. The double-hurdle model indicates that sleeplessness, urban 

location, being female, age, age squared, race and household income are vital factors in 

determining smoking frequency. 

The smoking selection equation in the double-hurdle model captures the smoking participation 

effects. Results indicate that most of these variables have not affected smoking participation, 

owing to their statistical significance. These include MHBs, sleeplessness, urban/rural 

location, gender, age, age squared, race (Black being the reference category), and provincial 

location (Western Cape, Free State, Gauteng, and Mpumalanga). Marital and employment 

status, residing in the Eastern Cape, KwaZulu-Natal and North West, and educational status, 

as well as homeownership, do not significantly predict tobacco use (participation). Consistent 

with the Heckman selection, the first-hurdle estimates suggest that individuals who suffer from 

depression are more likely to smoke, and that women are less likely to smoke than men. In 

addition, living in an urban area also leads to a higher probability of an individual being a 

regular smoker in this model. This might be attributed to exposure to publicity, as well as the 

image portrayed about the “coolness” of tobacco smoking in cities through television and peers. 

Furthermore, age and age squared are significant in participation and consumption equations. 

The age coefficient is positive and highly significant, while age squared is significant with a 
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negative sign. This means that the younger generation is more likely to be regular smokers than 

the older cohort, simply because older individuals have smoked more in their lives and, 

therefore, better understand the health risks involved in smoking, in line with lifecycle patterns 

in smoking behaviour (Kerr, 2004; Aristei & Pieroni, 2005). 

Table 4: Estimation output 
 

 Heckman selection 

Smoking selection 

 

Smoking intensity 

Double-hurdle model 

Smoking selection 

 

Smoking intensity 

Depressed 0.154*** -0.0076 0.175*** -0.0045 

 (0.0256) (0.0336) (0.0581) (0.0232) 

No exercise -0.0190    

 (0.0302)    

Sleeplessness 0.107*** 0.0596 0.321*** 0.085*** 

 (0.0362) (0.0379) (0.0753) (0.0321) 

Urban 0.140*** 0.0354 0.192** 0.0643** 

 (0.0322) (0.0380) (0.0818) (0.0304) 

Female -1.252*** -0.0772 -1.052*** -0.209*** 

 (0.0267) (0.186) (0.0764) (0.0286) 

Married -0.387*** 0.0735 0.0440 0.0204 

 (0.0331) (0.0632) (0.0757) (0.0297) 

Unemployed -0.0304 0.0081 -0.100 0.0060 

 (0.0286) (0.0287) (0.0642) (0.0263) 

Age 0.103*** 0.0232 0.0556*** 0.0312*** 

 (0.0043) (0.0160) (0.0099) (0.0042) 

Age SQD -0.0011*** -0.0001 -0.0004*** -0.0002*** 

 (5.08e-05) (0.0001) (0.0001) (4.86e-05) 

Coloured 1.044*** 0.0926 0.810*** 0.233*** 

 (0.0472) (0.153) (0.119) (0.0409) 

Asian_Indian 0.720*** 0.121 0.370* 0.274*** 

 (0.0811) (0.132) (0.209) (0.0762) 

White 1.130*** 0.643*** 0.808*** 0.788*** 

 (0.0531) (0.169) (0.116) (0.0469) 

Western Cape -0.166*** -0.0149 -0.341** -0.0121 

 (0.0551) (0.0565) (0.137) (0.0477) 

Eastern Cape -0.114** -0.0337 -0.117 -0.0053 

 (0.0509) (0.0468) (0.126) (0.0406) 

Northern Cape 0.174** 0.0265 0.113 0.0827 

 (0.0675) (0.0690) (0.159) (0.0588) 

Free State -0.364*** 0.0917 -0.595*** 0.0719 

 (0.0539) (0.0739) (0.135) (0.0482) 
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 Heckman selection 

Smoking selection 

 

Smoking intensity 

Double-hurdle model 

Smoking selection 

 

Smoking intensity 

KwaZulu-Natal -0.124* 0.0877 -0.245 0.119* 

 (0.0667) (0.0692) (0.163) (0.0625) 

North West -0.0861 0.0371 -0.104 0.0439 

 (0.0539) (0.0517) (0.123) (0.0465) 

Gauteng -0.146** 0.104 -0.356** 0.0885 

 (0.0638) (0.0650) (0.157) (0.0570) 

Mpumalanga -0.229*** 0.0341 -0.491*** 0.0134 

 (0.0667) (0.0748) (0.169) (0.0624) 

Primary education 0.0262 0.0679 0.0676 0.0672 

 (0.0659) (0.0634) (0.153) (0.0592) 

Secondary education -0.179*** 0.118* -0.113 0.0572 

 (0.0665) (0.0679) (0.156) (0.0598) 

Matric -0.426*** 0.126 -0.121 0.0315 

 (0.0723) (0.0929) (0.167) (0.0662) 

Tertiary education -0.441*** 0.141 -0.0893 0.0687 

 (0.0727) (0.0935) (0.164) (0.0658) 

Own house -0.138*** -0.0042 -0.0330 -0.0292 

lHH income 

Residual 

(0.0299) 

-0.0381*** 

(0.0147) 

(0.0356) 

0.0518*** 

(0.0157) 

(0.0710) (0.0267) 

0.062*** 

(0.0138) 

 

Residual_depresd 

    

 

Constant 

 

-1.876*** 

 

0.707 

 

-3.313*** 

 

0.322** 

 (0.166) (0.490) (0.295) (0.155) 

Observations 20,247 20,247 17,371 3,357 

Wald chi2 (26)182.77 (25)102.12 (26)277.54 (26) 277.54 

P>Chi2 0.000 0.000 0.000 0.000 

Log-likelihood - - -696.529 -1104.741 

Note: ***, **, * denote statistical significance at 1%, 5% and 10% level of significance, respectively. Standard errors are 

reported in parentheses. 

Conclusion and policy recommendations 

This study investigated the relationship between MHBs and tobacco consumption using the 

Heckman and double-hurdle models. Firstly, the main explanatory variable MHBs (proxied by 

depression) showed positive and highly significant coefficients, implying that people tend to 
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decision according to the Heckman selection model. In terms of residential area, results 

illustrate that living in urban areas contributes significantly to the decision to smoke 

(participation equation), but does not indicate the intensity of the smoking or the amount of 

tobacco smoked. Age was also a significant factor in determining tobacco use, with results 

showing that, as people grow older, there is a reduction in their smoking, which could largely 

be explained by the fact that our human health status deteriorates as we grow older. 

In terms of race, Black people were least likely to be regular smokers, possibly signifying a 

protective factor(s) against tobacco use in the Black community, or connotations associated 

with tobacco smoking within the Black culture. High levels of unemployment in this part of 

the population also make it near impossible to support the habit. The estimates for Coloured 

and White individuals are positive with highly statistically significant coefficients compared 

to their counterparts (the Black race). These findings support prior studies (Rodriguez & 

Ruigomez, 1999), with evidence showing the relationship between being unemployed, the use 

of substances, and dissimilarities between different population groups in terms of socio- 

demographic factors. 

Results also indicate that the proportion of women who are regular smokers is smaller than that 

of men. This implies women are less likely to smoke than their male counterparts. This is 

consistent with the analyses conducted by Boden et al. (2010) and McGue et al. (2000), 

mirroring the stereotypical norms of males concerning smoking. This study only reported a 

negative and significant relationship with regard to secondary, matric and tertiary education in 

the Heckman selection model (column 1), but a positive relationship in all other models. The 

results from these variables show that people who attain these levels of education are more 

likely to smoke. Consequently, even when individuals further their studies and obtain more 

knowledge on the risks of smoking, they continue to smoke. Many studies have shown 

contradictory findings between smoking and education. Some researchers reported that 

different levels of education are positively related to tobacco use (Hu & Tsai, 2000; Yu & 

Abler, 2008), while others report the opposite negative relationship (Decker & Schwartz, 2000; 

Yen, 2005). 

Over the years, several policies have been implemented concerning tobacco consumption. In 

2019 alone, 136 countries initiated at least one policy that aims to reduce smoking (WHO, 

2019). These policies were applied on a national level, rather than targeting the affected group. 

This study provided positive insights into the smoking behaviour of people with MHBs, such 
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as depression, in South Africa. The use of the Heckman selection and the double-hurdle model 

allowed us to investigate both the decision to smoke and the intensity of smoking per 

individual. An analysis of smoking intensity provides better guidelines to examine the smoking 

behaviour of a particular community or group. Since the data used (NIDS) were from a national 

survey and representative of the whole population, the outcome of this study will inform 

policymakers as well as healthcare professionals about the smoking decision and intensity 

thereof among depressed individuals. The findings show that people suffering from MHBs 

smoke more than those who are not affected. These findings advocate that socio‐demographic 

and mental health features influence smoking behaviours. 

The outcomes of this study raise important concerns on the trends of tobacco use in South 

Africa and the accompanying factors leading to its use. Policies and behavioural interventions 

are recommended to reduce smoking in order to improve the lives of those South Africans 

suffering from MHBs. The available tobacco control policies directed at the general population 

may not have worked as effectively for people with mental illness. The main focus of the 

smoke-free policy and tobacco ban should thus be tailored to individuals suffering from MHBs. 
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