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Abstract
This study was conducted to determine whether there is an association between
cigarette smoking, alcohol consumption and self-reported health status among older
persons and how sociodemographic and socio-economic factors mediate the associa-
tion between these lifestyle behaviours and health in old age. Data from wave 7 of the
English Longitudinal Study of Ageing (ELSA) were analysed using bivariate and
logistic regression method. Self-reported health status was assessed as a binary vari-
able; cigarette smoking and alcohol consumption as independent variables; and age,
sex, marital status, education, employment as well as financial status were assessed as
covariates. Smoking had a significant inverse association with reported health status
and the odds of reporting good health status versus bad health status was 59% and 38%
times less for former and current smokers respectively compared with those that never
smoked. However, mild alcohol consumption seemed to have a significant positive
association with health status, while a negative association existed between heavy
alcohol consumption and health. Sociodemographic and economic factors did not
appear to mediate the effects of smoking and alcohol consumption on health status.
This study provided evidence that it is important to consider interventions on smoking
and heavy alcohol drinking behaviours on good health status of older adults.
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Introduction

Tobacco use has been closely associated with alcohol misuse and both have significant
impact on the health of older adults (Schulte and Hser 2014). The health effects of
heavy alcohol consumption in the context of smoking increases the risks of a person
suffering greater harm. Thus, there is a synergy of effects from cigarette smoking and
alcohol consumption. Research has shown that people who smoked, and consumed
alcohol heavily had a cognitive decline 36% faster than people who drank alcohol
moderately without smoking(Hagger-Johnson et al. 2013). Overall cigarette smoking
and alcohol intake have been shown to be significantly associated with deteriorating
health status and premature mortality in the general population(Scott and Happell 2011;
Whitfield et al. 2018). However, there is a gap in knowledge about the extent to which
these factors are associated with health in old age. Previous research show that alcohol
consumption and cigarette smoking are major risk factors for admission to hospitals
and chronic illness among older persons. For example, data from the United Kingdom
(UK) show that alcohol-related harm is increasing among older persons and that they
are more likely to exceed the recommended drink limits when compared with younger
adults (Office For National Statistics 2014). Findings from other countries also indicate
that heavy alcohol consumption may be a significant problem among older
adults(Artaud et al. 2013; Chhatre et al. 2017; Selivanova and Cramm 2014). This
tendency to engage in excessive drinking could be because they are likely to drink
alone without family and friends checking on them. Also, cigarette smoking and
alcohol consumption are prevalent habits among older persons in the UK despite the
adverse health implications associated with these habits. The number of alcohol-related
hospital admissions of older persons increased significantly between 2002 and 2010
and deaths as a result of excessive alcohol intake remains a huge problem in the UK
(Office For National Statistics 2014). Smoking is also associated with an accumulation
of adverse health issues that subside with smoking cessation(Mons et al. 2013).

Research has indicated that certain social, demographic and economic factors are
likely to influence cigarette smoking and alcohol consumption. For example, finding
from in Health Survey for England (Hiscock et al. 2012) showed that the prevalence of
smoking reduced among the affluent while it remained remarkably high among the
economically less privileged. Income has been shown to be positively associated with
harmful alcohol intake for women but not for men whereas education is positively
associated with harmful alcohol intake for both sexes in England (Iparraguirre 2015).
However, a longitudinal study in the US showed that over time, affluent and highly
educated people were more likely to have increasing alcohol consumption in later life,
and the increasing alcohol consumers usually had a problem-drinking history and were
more likely to be male, White, unmarried and less religious (Platt et al. 2010).

In addition, while studies have been undertaken on the effects of smoking and
alcohol intake on the health of older persons, minimal focus have been placed on the
possible mediating effects of sociodemographic and economic status. Little is known
about how sociodemographic factors such as age, sex, religion, educational status, and
employment as well as financial factors mediate the effects of cigarette smoking and
alcohol consumption on health.

This study aims to investigate whether sociodemographic and financial factors
mediate the association between these lifestyle behaviours and health among older
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persons who are 50 and over. Findings from this study can be helpful for policy makers
and health care professionals to understand how sociodemographic and economic
factors can affect any associations between cigarette smoking, alcohol intake, and
health status among older adults. An understanding of these associations and effects
can assist in designing preventive treatments and rehabilitative measures. This is
therefore an important research focus due to the prevalence of chronic illnesses in
old age and their association with smoking, alcohol intake, and overall health status.

Methods

This research utilises the most recent English Longitudinal Study of Ageing (ELSA)
data which is representative of the English population 50 years and over (Steptoe et al.
2013). Beginning in 2002, data collection is conducted every 2 years with self-
completion questionnaires and computer-assisted personal interviews. Nurse visits are
carried out every 4 years to assess biomarkers. The original sample consisted of 11,391
participants and the data set is made available to researchers on request, soon after
collection (Steptoe et al. 2013). There were 9491 respondents aged 50 and above
included in this study from the wave 7 of ELSA.

Health status (which is measured by ‘Hehelf’ in ELSA) was the dependent
variable. It was the self-reported general health measured in an ordinal scale of
five categories, which are: excellent, very good, good, fair and poor. Self-reported
health has been found to be a very good predictor for an individual’s health in
studies conducted in different countries (Bopp et al. 2012; Buman et al. 2010;
Moreno et al. 2014). In our analysis, “excellent, very good and good” were
recoded to “good health”, and “fair and poor” was recoded to “poor health”.
The self-reported health was further recoded into two categories because research
has shown that “fair” and “poor” responses on self-rated health can be categorized
together for effective analyses (Elliott et al. 2015; Reyes-Gibby et al. 2002; Stone
et al. 2015; Veenstra 2011). In addition, alternative analysis showed that grouping
fair to the good health category would change the interpretation of significance of
the regression results. Therefore, we decided that fair should be grouped into poor
health.

Cigarette smoking and alcohol consumption were the independent variables.
Smoking variable reflect on the current and retrospective smoking habit and is
measured as an ordinal variable with three categories (never smoked, ever
smoked and current smoker). Alcohol drinking was assessed based on the
frequency of drinking during the last 12 months, i.e. almost every day, five
or six days a week, three or four days a week, once or twice a week, once or
twice a month, once every couple of months, once or twice a year and not at
all in the last 12 months. The responses on alcohol consumption were recoded
into three categories: almost every day to once a week, once a month to once a
year (including any categories between “five or six days a week” to “once or
twice a year”), and not at all in the last 12 months. Furthermore, individual
characteristics such as age, gender, race and economic status have been found
to influence cigarette smoking and the consumption of alcohol. These
sociodemographic and economic variables were therefore introduced as
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covariates in order to assess how they influence the association between
smoking, alcohol consumption and health status. There are few missing data
due to some participants not providing responses to some questions.

In the bivariate analysis Chi-Square tests of the association between alcohol intake
and health status as well as between smoking and health status were conducted.
Kendall’s Tau was used to assess associations involving ordinal variables to determine
if it was a better test of association than Chi-square.

The mediating effects of sociodemographic and economic factors on the
relationship between alcohol intake, smoking and health status were assessed
by bivariate and multivariate regression models. In the multivariate regression
models, independent variables measuring smoking status and alcohol consump-
tion were entered in block one; age, sex, marital status in block two; religion
and ethnicity in block three; education and work status (in paid employment or
not) in block four; and financial status in block five. These variables were
entered into blocks in this manner in order to assess the effects of
sociodemographic and economic factors on the relationship between smoking
status, alcohol consumption, and health. Logistic regression method was used as
the dependent variable is binary where 1 represents good health status and 0
represents poor health status.

The data were analysed using SPSS version 21 and the level of statistical signifi-
cance was determined at 0.05 for all analyses. The secondary data used for this study
had been anonymized, eliminating the chances of direct harm to research participants
and ethical approval was obtained from the Ethics Committee of the University of
Southampton.

Results

There is a high level of literacy among the respondents and almost two-third of
them had at least secondary education (Table 1). Up to one-third of them were
still in employment and 52.5% indicated that they ever found they have too
little money to spend on their needs. Furthermore, 70.7% of the respondents
had reported good to excellent health, 35.3% had never smoked, while 13.2%
had not taken alcohol at all in the last 12 months. About half of the respon-
dents were previous smokers while about a tenth were current smokers. A
slightly higher proportion of the male than female participants were current
smokers and similarly more men than women were former smokers. In addition,
about a tenth of all respondents were daily alcohol consumers while another
tenth had not taken alcohol in the preceding 12 months.

Table 2 shows the association between cigarette smoking and health status as well as
between alcohol consumption and health status. About two-fifth (40.6%) of current
smokers reported poor to fair general health compared to 27.6% of former smokers and
20.1% of those who had never smoked cigarettes. Also, fewer smokers had good
general health as 26.8% of current smokers had very good to excellent general health
compared to 38.7% of former smokers and 47.7% of those who had never smoked
cigarettes. Cigarette smoking is therefore significantly associated with health status
(p < 0.001).
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Table 1 Frequency distribution of the socio-demographic characteristics of respondents

Variables Category Frequency
(%)

Recoded
category

Frequency
(%)

Age group 50–59 2082 (21.9)

60–69 3630 (38.2)

70–79 2515 (26.5)

80–89 1071 (11.3)

90 and above 193 (2.0)

Total 9491 (100.0)

Sex Male 4249 (44.8)

Female 5242 (55.2)

Total 9491 (100.0)

Marital status Single, that is never married
and never registered in a
same-sex

591 (6.2) Married 6267 (66.1)

Married 6267 (66.1) Not married 3218 (33.9)

A civil partner in a registered
same-sex Civil Partnership

33 (0.3)

Separated, but still legally
married

121 (1.3)

Divorced 1070 (11.3)

Widowed 1403 (14.8)

Total 9485 (100.0)

Educational status Degree 1817 (19.3) Some
education

6960 (73.8)

Higher education below
Degree

1445 (15.3) No education 2469 (26.2)

Post-compulsory secondary
school

811 (8.6)

Secondary school or below 2194 (23.3)

Foreign/other 693 (7.3)

No qualification 2469 (26.2)

Total 9429 (100.0)

Employment status (paid) Yes 3033 (32.1)

No 6416 (67.9)

Total 9449 (100.0)

Have they ever found they have
too little money to spend on
their needs?

Never 4189 (47.5) No 4189 (47.5)

Rarely 2404 (27.2) Yes 4635 (52.5)

Sometimes 1638 (18.6)

Often 360 (4.1)

Most of the time 233 (2.6)

Total 8824 (100.0)

Religion Christian 6641 (81.6) Has religion 6823 (83.8)

Others (Buddhist, Hindu,
Jewish, Muslim, Sikh,
other non-Christian)

182 (2.2) No religion 1320 (16.2)
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The increase in frequency of alcohol intake appears to be associated with better self-
reported general health. Almost half (46.3%) of participants who had not taken alcohol
in the last 12 months compared with 28.7% of those who had alcohol once a month to
once a year and 17.3% of those who consumed it once a week to almost every day had
poor to fair general health. On the other hand, 22.9% of participants who had not taken
alcohol in the last 12 months, 36.9% of those who had alcohol once a month to once a
year and 49.2% of those who consumed it almost every day to once a week have very
good to excellent general health. Alcohol consumption is also significantly associated
with health status (p < 0.001).

Smoking has a significant inverse association with health status and the odds of
reporting good versus poor health status is 0.593 and 0.376 times less for former and
current smokers respectively (p < 0.001) compared with those that never smoked

Table 1 (continued)

Variables Category Frequency
(%)

Recoded
category

Frequency
(%)

No religion 1320 (16.2)

Total 8143 (100.0)

Ethnic group White 8677 (96.2) White 8677 (96.2)

Mixed ethnic group 25 (0.3) Others 339 (3.8)

Black 49 (0.5)

Black British 40 (0.4)

Asian 91 (1.0)

Asian British 90 (1.0)

Any other group 44 (0.5)

Total 9016 (100.0)

General Health Poor 674 (7.6) Poor to fair 2344 (26.3)

Fair 1670 (18.7) Good 2942 (30.0)

Good 2942 (30.0) Very good to
excellent

3632 (40.7)

Very Good 2588 (29.0)

Excellent 1044 (11.7)

Total 8918 (100.0)

Smoking status Never smoked 3345 (35.3)

Ever smoked 5080 (53.5)

Current smoker 1064 (11.2)

Total 9489 (100.0)

Alcohol consumption Not at all in the last
12 months

1046 (13.2) Not at all in
the last
12 months

1046 (13.2)

Once or twice a year 736 (9.3) Once a month
to once a
year

2259 (28.6)

Once every couple of months 608 (7.7) Almost every
day to once
a week

4600 (58.2)
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(Table 3). However, alcohol consumption seems to have a significant positive associ-
ation with health status. The odds of having good health status is 2.197 times higher for
those who take alcohol once a month to once a year and 4.209 times higher for those
who took alcohol once a week to almost every day (p < 0.001) compared with those
who had not taken any alcohol in the last 12 months. The effects of smoking and
alcohol intake on health remain statistically significant all through the five models
(p < 0.001).

Advancing age and male gender have a significant negative association with health
status, while being married increases the odds of having good health by a factor of
1.452. Furthermore, adding the variables in this block slightly increases the odds by
which smoking affected health status (OR = 0.629 for former smokers and 0.392 for
current smokers) but slightly reduces the odds of alcohol consumption on health.
Nevertheless, the odds remain significant. Furthermore, the odds of having good health
status is 2.748 times higher for those who had a paid job while the odds of having good
health is 0.574 times less for those who ever found they had too little money to spend
on their needs (p < 0.001).

Discussion

More than half of the respondents (about 53.5%) have ever smoked, 11.2% are still
currently smoking, and 58.2% consume alcohol almost every day to once a week;
showing the prevalence of smoking and alcohol consumption in the English population
aged 50 years and older. This finding is similar to what has been reported in previous
studies in the UK and other countries (Allender et al. 2009; Britton et al. 2015; Chhatre
et al. 2017). However, mild to moderate alcohol consumption was associated with good
self-reported health. Comparably, studies previously carried out in the UK have shown
that older adults who are mild to moderate consumers of alcohol tend to have less

Table 2 Crosstabulations between cigarette smoking, alcohol consumption, and health status

Variables Categories Health status χ2 p

Poor and Fair
(%)

Good (%) Very
good and
Excellent
(%)

Smoking habit Never smoked 674 (20.1) 1075 (32.1) 1596 (47.7) 223.011 <0.001

Ever smoked 1263 (27.6) 1540 (33.7) 1767 (38.7)

Current smoker 407 (40.6) 327 (32.6) 269 (26.8)

Alcohol
consumption

Not at all in the last
12 months

484 (46.3) 322 (30.8) 240 (22.9) 480.746 <0.001

Once a month to once a
year

649 (28.7) 777 (34.4) 833 (36.9)

Almost every day to once
a week

796 (17.3) 1537 (33.4) 2264 (49.2)
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symptoms and diseases compared to their counterparts who consume heavy amounts of
alcohol (Howie et al. 2011).

The younger subgroup of respondents in this study reported better health
status than their older counterparts. It is possible that oldest old reported poorer
health due to the increased risk of multi-morbidity, frailty and disability related
to ageing (Aarts et al. 2015). Also, a significantly higher number of older
adults who never lacked money and those who were employed had higher odds
of reporting better health compared to those who were unemployed or retired.
This may be related to the satisfaction of being engaged in stimulating activ-
ities, more physical activity which promotes good health. Employment also
serve as a source of income that may help improve financial status, which
has been shown to have a correlation with good health (Arber et al. 2014). In
Europe, preventable causes of mortality such as cigarette smoking and alcohol
have been shown to be more prevalent among people of lower education status
and education-related health inequalities associated with smoking are larger
among men than women (Mackenbach et al. 2015). This supports the link
between low educational level, male gender and cigarette smoking, all of which
have been associated with poor self-reported health. Likewise, it has been
estimated that more men than women smoke cigarettes (Peters et al. 2015)
and conditions associated with excess hospitalizations and mortality in men
tend to be smoking-related (Case and Paxson 2005). However, education status
does not significantly influence to health status in our analysis and this may be
due to a high proportion of educated participants in the current study.

Cigarette smoking is significantly associated with poor self-reported health, a
finding that is supported by previous research in which cigarette smoking has been
associated with a higher rate of diseases and mortality (Carter et al. 2015). Even
among former smokers, the risk continues to be apparent due to permanent
damage to the internal organs such as the lungs. This risk in former smokers
may depend on the duration of smoking and the quantity of cigarette smoked per
time. The quantity and duration of cigarette smoked was not covered by any of the
variables used in this study. Nevertheless, the results suggested that older adults
who were current smokers had a higher risk of reporting poor health than former
smokers; additionally, former smokers had a significantly higher risk compared to
older adults who never smoked.

Multivariate analysis showed that a higher frequency of alcohol intake was associ-
ated with better self-reported general health. These results indicated that the frequency
of alcohol consumption might have protective effect on health, which is similar to
findings of previous research in England (Frisher et al. 2015) and other countries
(Hamaguchi et al. 2012; Plunk et al. 2014; Scott et al. 2013). After controlling for
the effects of age, sex, religion, ethnicity, education, employment, and financial status,
there was no marked change in the effects of smoking and alcohol intake on self-
reported health status. Therefore, there were no indications from the analysis carried out
in this study that these sociodemographic and economic factors medicated the effects of
smoking and alcohol consumption on self-reported health.

Although this was a cross-sectional study that do not establish causality, these results
have policy implications in terms of targeting at-risk groups with specific health
promotion strategies. Such strategies should be directed at lifestyle and behaviours at
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younger age, especially at smoking behaviours as it has destructive effects on health. In
addition, since low socioeconomic status is a determinant of poor health and smoking
status (Hiscock et al. 2012), it is important for policy makers to lower poverty rates
among older adults. It is also relevant to consider implementing tax programs on
tobacco purchase or strengthening tobacco consumer tax where they exist. Further-
more, future research can evaluate the relative efficacy of smoking cessation programs
and provide guidance on the amount of alcohol consumption that imply safe drinking
for older adults.
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