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Background: Modifiable lifestyle factors represent important targets for preventive intervention in multiple
sclerosis (MS). We aimed to explore the association of cigarette smoking and alcohol consumption with major
MS morbidity outcomes.
Methods: We surveyed a large, international sample of people with MS recruited via Web 2.0 platforms about
type of MS, relapse rates, disability, disease activity, health-related quality of life (HRQOL), alcohol use and
smoking.
Results: Of 2469 respondents with confirmed MS, 11.7% were current and 40.3% former smokers. Most (61.5%)
consumed less than 15 g alcohol weekly; few (0.8%) drank large amounts. Moderate alcohol consumption was
associated with increased HRQOL; and after controlling for age and gender, was associated with lower odds of
significant disability (41% decrease). After controlling for age, gender and alcohol use, smokers had an increased
likelihood ofmajormobility requirements by 90% compared to never smokers. Therewas no association between
alcohol or smoking and relapse rate or disease activity after controlling for age and gender, however among
former smokers, a longer duration of smoking cessation was associated with reduced disease activity. Smokers

had significantly lower HRQOL than never smokers and former smokers; heavier smoking was associated with
greater decreases in HRQOL.
Conclusion: This cross-sectional study supports previous research showing a link betweenmorbidity indicators in
MS and alcohol use and smoking.While people with MS should be advised of the potential risks of smoking, any
risks and benefits of alcohol consumption require validation using a prospective cohort of people with MS.
© 2013 Published by Elsevier B.V.
1. Introduction

Multiple sclerosis (MS) is a chronic inflammatory disease of the cen-
tral nervous systemwith an incidence of 3.6 cases per 100,000 people in
women and 2.0 in men [1], although this varies greatly geographically.
The precise aetiology is unknown, but is understood to be influenced
by genetic and particularly environmental factors including modifiable
lifestyle factors [2].

It appears that people withMS are likely to engage in adverse health
behaviours with high smoking rates, obesity, and poor physical activity,
similar to the general population of developed countries [3]. However
the degree to which such behaviour affects the risk of developing MS,
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its course, and associated health outcomes, has only recently received
attention.

Lifestyle behaviours such as cigarette smoking and hazardous alco-
hol use have been linked to an escape–avoidance coping response
[4,5]. This coping style has been suggested to be maladaptive to active
engagement with one's health and disease management [6], and may,
as a result, be associated with poorer disease outcomes or increased
co-morbidities [7]. A large body of evidence has been accumulated sug-
gesting a link between smoking and incidence of MS [8,9]. A meta-
analysis of six studies revealed increased odds of developing MS of up
to 1.51 for those smoking prior to disease onset [10]. Some studies
also suggest a role for smoking in disease progression as indicated by
standard disability measures and MRI [11–13].

Studies examining the association between alcohol and MS risk or
morbidity indicators are fewer in number and less consistent in findings
than those for smoking. Studies of drinking habits and the development
of MS reveal mixed findings [14–16]. A US survey has shown a dose
mption and smokingwith quality of life, disability and disease activity
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response association for alcohol use and lower disability scores in peo-
ple with relapsing–remittingMS and progressive MS [17]. More recent-
ly, alcohol consumption was shown to be inversely associated with
increased disease progression among those with relapsing onset MS
[18]. The duration of moderate alcohol consumption has been linked
to disability and MRI changes (normalized lateral ventricular volume
and normalized grey matter volume), with reduced disability among
those consuming alcohol for 15 years or less and greater disability
amongnon-drinkers or longer-termdrinkers [19]. Interestingly,moder-
ate alcohol consumption has recently been shown in a meta-analysis to
be protective against the development of another autoimmune disease,
rheumatoid arthritis [20].

With notable exceptions [21,22], health related quality of life
(HRQOL) has consistently been measured to be lower among those
with MS [23,24]. For people with MS, HRQOL is thought to be affected
by a complex interplay between physical, psychological and social fac-
tors, rather than by disability alone [25]. Whether alcohol or cigarette
use moderates these effects, however is unknown.

We sought to examine the patterns of alcohol use and smoking in a
large, international population of people with MS, and to describe the
association of these behaviours with a broad range of outcomes
including disability, health-related quality of life, and, for people with
relapsing–remitting MS, relapse rates and disease activity.

2. Method

2.1. Participants

The study methodology and participant demographics have been
detailed previously [26]. To summarise, participants were recruited
through Web 2.0 platforms, including social media, through which an
online survey was distributed. The web-based tool, SurveyMonkey®,
was used to present participants with both a participant information
sheet, and for consenting participants, the survey itself. Those eligible
for this cross-sectional study included adults diagnosed with MS by a
physician. Respondents were excluded if they were under 18 years of
age or were unsure of the diagnosis of MS.

2.2. Data collection and tools used

The survey was comprehensive, consisting of 163 questions in total,
and took approximately 40 min to complete, with the ability to suspend
and re-enter the survey if required. The surveywhere possible used val-
idated tools that had sound psychometric properties and had been test-
ed in a similar population. The survey collected demographic data and
self-reported data for disease profile, medications and supplements,
and lifestyle factors. The latter included information on the frequency
of alcohol use, and the amount normally consumed on a daywhen alco-
hol was consumed (in standard drinks). We advised participants that a
standard drink was considered to be one glass of full strength beer
(285 ml); two 285 ml glasses of low strength beer; one glass of wine
(100 ml); or a 30 ml nip or equivalent of mixed spirits. Each of these
is equivalent to 10 g of ethanol. Participants were asked to specify
their alcohol intake based on this definition. Data for frequency of
alcohol use were collected on an 11-point ordinal scale (‘never drink’
to ‘drink daily’), collapsed to a five point scale (non-drinker, rarely,
b1/week, 1 day/week to 3 days/week, 4 days/week to daily). Data for
volume of alcohol usewere collected on an 11 point scale (‘not applicable’
to ‘10+ standard drinks per day’). Data for the frequency and volume
(standard drinks) of alcohol consumed were used to derive the vari-
ables for alcohol level and binge drinking.

Data were subsequently re-calculated in grammes of ethanol to
permit comparison with alternate definitions of a standard drink.
Internationally standardised definitions for binge drinking, and guide-
lines for daily or weekly consumption are lacking. Therefore, we
Please cite this article as:Weiland TJ, et al, The association of alcohol consu
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adopted definitions based on median cut-off values for daily alcohol
intake specified in guidelines in various countries [27].

A low level of consumptionwas defined as b15 g/week; participants
that specified a frequency of alcohol use of never, rarely or less than
once a week were assumed to have a low level of alcohol use. For
those not meeting this definition and providing sufficient data on both
frequency and volume of consumption, consumption was calculated
as either moderate or high. Moderate consumption was considered
an average daily intake of 15–210 g/week (or up to 30 g/day) for
women and 15–315 g/week (or up to 45 g/day) for men; high was
deemed N210 g/week (or N30 g/day) for women and N315 g/week
(or N45 g/day) for men [27]. Binge drinking was defined as con-
suming N75 g/day on any one occasion or a calculated average intake
of N75 g/day. Participants who provided data for frequency of alcohol
use but failed to specify a volume were excluded from analyses for
binge drinking.

Participants were also asked if they were a current smoker, former
smoker or never smoker of any tobacco products; the frequency of
smoking among former and current smokers (collected on a six-point
scale: ‘less than one per day’ to ‘N20 per day’); and the time since quit-
ting among former smokers collected on an eight-point ordinal scale
(‘less than 6 months ago’ to ‘10 years ormore ago’). Based on the distri-
bution of responses, these data were collapsed to form a three-point
scale (b12 months; 12 months to b10 years; 10 years or more), and
amount per daywas subsequently combinedwith data for smoking sta-
tus and collapsed into three groups (never-smoker; b1–15 per day;
16+ per day).

For all participants, we explored the number of self-reported
doctor-diagnosed relapses over the previous 12 months. We then
derived the pre-determined variable “disease activity”: when
specialist-determined relapse rate in the preceding 12 months
exceeded the 5 year annualised relapse rate, disease activity was
categorised as increasing; when relapse rate for the preceding
12 month was lower than the five year annualised rate, disease activity
was categorised as decreasing; and when 12 month relapse rate was
the same as the 5 year annualised rate, disease activity was categorised
as stable. For this variable, five year annualised relapse rates were
calculated by dividing the number of doctor diagnosed relapses over
five years by the number of years of disease with an upper limit of five.

Health-related quality of life was assessed using the Multiple
Sclerosis Quality Of Life (MSQOL-54), a measure of health related
quality of life (HRQOL) developed from the RAND 36-Item Health
Survey (SF-36) and supplemented with 18 additional items. It
comprises 52 items distributed across 12 scales, giving rise to physical
and mental health composites, and two single items and has been
extensively validated [28–30].

Level of disability was assessed using the Patient-Determined
Disease Steps (PDDS) [31], a self-reported tool which can be used as a
surrogate tool for the ExpandedDisability Status Scale (EDSS) common-
ly used to assess gait disability. It is scored on an ordinal scale from 0
(normal) to 8 (bed bound) and correlates strongly with the EDSS
(Spearman Rank r = 0.64) and moderately with the Multiple Sclerosis
Functional Composite (Spearman Rank r = 0.58), with excellent con-
cordance between raters (kappa 0.8). The PDDShas beenused in several
studies of peoplewithMS [32–34]. For analyses the PDDSwas collapsed
from nine to three categories (normal, mild disability, moderate
disability = “normal/some disability”; gait disturbance, cane, late
cane = “gait/cane disability”; bilateral support, wheelchair, and
bedridden = “major mobility support”).

Ethics approval was granted by St Vincent's Hospital Melbourne
Human Research Ethics Committee (LRR 055/12).

2.3. Data analysis

Data were analysed using IBM SPSS Statistics 20.0 (IBM Corporation).
We undertook univariate and multivariate analyses. Continuous data
mption and smokingwith quality of life, disability and disease activity
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Table 1
Alcohol use by study participants and the subgroupwith relapsing–remittingMS. Data are
number (%).

Whole sample Relapsing–remitting

Alcohol
Frequency of alcohol use
Non-drinker 415/2286 (18.2) 215/1398 (15.4)
Drinks rarely 583/2286 (25.5) 370/1398 (26.5)
Less than once per week 318/2286 (13.9) 208/1398 (14.9)
1 day/week to 3 days/week 566/2286 (24.8) 368/1398 (26.3)
4 days/week to everyday 404/2286 (17.7) 237/1398 (17.0)

Level of alcohol use
Low (b15 g/week)b 1398/2275 (61.5) 838/1391 (60.2)
Moderate (up to 30 g/day
for women and up to 45 g/day for men)

858/2275 (37.7) 542/1391 (39.0)

High (N30 g/day for women
and N45 g/day for men)

19/2275 (0.8) 11/1391 (0.8)

Binge drinkersc

Binge drinker 20/2264 (0.9) 15/1391 (1.1)
Non-binge drinker 2244/2264 (99.1) 1376/1391 (98.9)

Smoking
Smoking status
Never smoked 1099/2290 (48.0) 703/1400 (50.2)
Former smoker 923/2290 (40.3) 551/1400 (39.4)
Current smoker 268/2290 (11.7) 146/1400 (10.4)

Number of cigarettes smoked
per day currently
None 2022/2288 (88.4) 1254/1399 (89.6)
b1 to 15 182/2288 (8.0) 107/1399 (7.6)
16+ 84/2288 (3.7) 38/1399 (2.7)

Time since quittinga

b12 months 95/915 (10.4) 59/547 (10.8)
1 year to b10 years 366/915 (40.0) 250/547 (45.7)
10 years+ 454/915 (49.6) 238/547 (43.5)

Number of cigarettes previously
smoked per daya

b1 to 15 448/652 (68.7) 273/388 (70.4)
16+ 204/652 (31.3) 115/388 (29.6)

a Former smokers only.
b Includes respondents that specified a drinking frequency of bonce a week or below

and did not provide a quantity.
c N75 g/day on any one occasion or a calculated average intake of more than 75 g/day.

Calculated only for those that specified a quantity.
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were summarised usingmean (95% CI) and categorical data using num-
ber and percentage. Comparisons between two groups on continuous
endpoints were undertaken using independent samples t-test, and
comparisons involving three or more independent groups were
undertaken using analysis of variance (ANOVA) with Least Significant
Difference as post-hoc analyses. For categorical data involving two by
two contingency tables, data were analysed using Fisher's Exact Test
and for categorical data involving more than two groups, Pearson's chi
square was used with adjusted standardised residuals used to indicate
under- or over-representation of groups.

Given the large number of associations found in univariate analyses,
multivariate analyses were undertaken to identify independent predic-
tors of each outcome (disability, HRQOL, relapse rate, disease activity).
In all instances, variables included in regression models were age, gen-
der, level of alcohol use (low, moderate, high), and smoking status
(never, current, former). When significant associations were found for
former or current smokers, further regressionmodels were constructed
to assess the predictive effects of number of cigarettes smoked per day
(for current smokers) or time since quitting and number previously
smoked (for former smokers). The most parsimonious models were se-
lected for reporting.

For disability (‘normal/some disability’, ‘gait/cane disability’, ‘major
mobility support’) ordinal logistic regression was undertaken after
first checking that the proportional odds assumption was not violated.

Multiple regression (enter method) was used to identify predictors
of HRQOL domains of overall HRQOL, physical health composite, mental
health composite, pain subdomain, and energy subdomain. Preliminary
tests were undertaken to ensure that data satisfied the assumptions of
normality, linearity, and homoscedasticity. Variance inflation factor b7
was used as the criterion for absence of multicollinearity. Correlation
matriceswere also checked for inter-correlated predictors; only correla-
tions of b .70 were accepted. Data were checked for standardised
residual values outside the range of−3.3 to 3.3 to ensure no outliers.

Data for 12 month doctor diagnosed relapse rate among those with
relapsing–remitting MS were over-dispersed. Consequently negative
binomial logistic regression was used in preference to Poisson
regression.

For disease activity (decreasing/stable versus increasing), binary lo-
gistic regression (entermethod)was used to ascertain the odds ratios of
the predictors. Preliminary tests of the assumptions of logistic regres-
sion were performed, including an examination of multicollinearity to
ensure that continuous independent variableswere not closely correlat-
ed (being a bivariate correlation N0.70).

For all inferential tests, two-tailed tests of significancewere used and
the criterion for significance was set at .05. All percentages reported
were adjusted for missing data on an item by item basis.

3. Results

3.1. Participation, alcohol use and tobacco use

Respondent demographics and clinical characteristics have been
described in detail previously [26]. Approximately one third of partici-
pantswere located in the United States of America (USA), approximate-
ly one quarter were located in Australia, and approximately one sixth of
participants were based in the United Kingdom. The remaining partici-
pants were located in 54 other countries or territories [26].

Of 2469 respondents with a confirmed diagnosis of MS, up to 2286
(92.6%) answered questions regarding alcohol use, and up to 2290
(92.8%) responded to questions about smoking (Table 1). Of the 1493
with relapsing–remitting MS, up to 1398 (93.6%) responded to ques-
tions regarding alcohol and up to 1400 (93.8%) responded to questions
about smoking.

Themajority of respondents who drank alcohol reported consuming
alcohol less than once a week, andmost were categorised as having low
consumption based on our definition (Table 1). Fewer than 1% of all
Please cite this article as:Weiland TJ, et al, The association of alcohol consu
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participants engaged in binge drinking, and similarly fewer than 1%
consumed high levels of alcohol adjusted for gender. Approximately
12% of respondents were current smokers and just over 40% had
smoked previously (Table 1).

Among the five modal countries of respondents, there was a trend
for smokers to be over-represented among those located in the USA,
and under-represented for those in Australia (Table 2). Low alcohol
use was common among those in Canada and USA, and less common
among those in New Zealand or United Kingdom. Moderate alcohol
use tended to be higher among those in New Zealand or United
Kingdom, and lower among those in the USA.

3.2. Disability

Level of disability was significantly associated with level of alcohol
use; those with moderate alcohol use were more likely to have normal
ability or some disability and those with a low level of consumption
were more likely to require major mobility support (Table 3). Smoking
status, amount smoked and time since quitting were also significantly
associated with level of disability. Never-smokers were more likely to
have a normal ability or some disability, current smokers were more
likely to have gait or cane disability, and the likelihood of this increased
with amount smoked per day. Those who had quit 10 ormore years ago
were more likely to be requiringmajor mobility support. Our sample of
binge drinkers was too small to adequately assess any association with
level of disability.
mption and smokingwith quality of life, disability and disease activity
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Table 2
Alcohol use and smoking status for respondents from the fivemodal locations (countries).
Data are number (%).

Location (country) of birth Alcohol use Smoker (n, %)

Low Moderate High

United States 531 (69.2) 234 (30.5) 2 (0.3) 109 (14.1)
Australia 345 (58.7) 236 (40.1) 7 (1.2) 48 (8.1)
United Kingdom 208 (51.1) 192 (47.2) 7 (1.7) 50 (12.2)
New Zealand 97 (46.0) 113 (53.6) 1 (0.5) 20 (9.4)
Canada 76 (69.7) 33 (30.3) 0 (0) 12 (11.0)

No inferential analyses performed due to violations of the assumptions of chi square.
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After controlling for gender and age which was a significant covari-
ate (OR = 1.085, 95% CI 1.075–1.095, p b .001), being a current smoker
increased the odds of requiring major mobility support (bilateral
support, wheelchair, or bedridden) almost two fold (OR = 1.903, 95%
CI 1.444–2.509, p b .001) compared with never-smokers, while being
a former smoker was associated with increased odds of 1.24 (95% CI
1.030–1.494, p = .023) compared to those who had never smoked.
Engaging inmoderate alcohol consumption compared to low or no alco-
hol consumptionwas associatedwith reduced odds of increaseddisabil-
ity (OR = 0.589, 95% CI 0.490–0.708, p b .001). Among former smokers
only, neither time since smoking cessation nor amount previously
smoked was significantly associated with level of disability. For this
group,moderate alcohol use reduced the odds of requiringmajormobil-
ity support by almost half (OR = 0.595, 95% CI 0.430–0.825, p b .001).
3.3. Quality of life

Quality of life was significantly better, in its various domains
(emotional wellbeing and overall quality of life subscale, and physical
and mental health composite scores) for those who consumed moder-
ate levels of alcohol compared to those with low consumption (Fig. 1).

Although their numbers were small, participants who engaged in
levels of alcohol use considered to be binge drinking had significantly
lower levels of mental health-related quality of life (binge drinker:
mean: 54.67, 95% CI, 43.9–65.3; non-binge drinker: mean: 66.96,
66.1–67.9, p = .027). Findings for overall quality of life, physical health
related quality of life and emotional wellbeing were not significant.
Table 3
Relationship between alcohol and cigarette use and level of disability among study participant

Normal ability to some disability

Level of alcohol use
Low 726 (52.3)b

Moderate 510 (59.5)a

High 13 (68.4)
Total 1249 (55.1)

Smoking status
Current smoker 116 (43.8)b

Former smoker 482 (52.4)b

Never-smoker 658 (60.1)a

Total 1256 (55.1)
Amount smoked currently per day
None 1140 (56.6)a

b1–15 86 (47.8)b

16+ 28 (33.7)b

Total 1254 (56.1)
Time since quitting

b12 months 56 (58.9)
1 year to b10 years 217 (59.6)a

10 years+ 206 (45.6)b

Total 479 (52.6)

The bold indicates that the data were over or under-represented according to the adjusted stan
there was a difference with pb .05 but no greater precision than that can be determined.

a Over-represented according to adjusted standardised residuals.
b Under-represented according to adjusted standardised residuals.
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For all domains of quality of life explored, never-smokers had signif-
icantly better quality of life compared to former smokers and current
smokers, and former smokers had significantly better quality of life
when compared against current smokers (Fig. 2).

Comparedwith those that currently smoked 1–15 or 16+ cigarettes
a day, non-smokers (both former and never smokers) had significantly
higher levels of quality of life across all components examined (Fig. 3).
There was no significant difference in post-hoc tests between those
smoking 1–15 or 16 or more cigarettes per day.

While time since smoking cessation had no significant bearing on
overall quality of life and the physical health composite, a greater num-
ber of years since cessation were significantly associated with quality of
life on the mental health composite and emotional wellbeing subscale
(Fig. 4).

Multiple regression analyses revealed significant models for mental
health composite (p b .001), physical health composite (p b .001),
emotional wellbeing subscale (p b .001) and overall HRQOL (p b .001).
Significant predictors and covariates for each outcome are presented
in Table 4. Moderate alcohol use conferred a benefit across all domains
explored after accounting for age and gender, while being a former
smoker or currently smoking either 1–15 or 16+ cigarettes daily was
generally associated with worse HRQOL.

3.4. Relapse rates and disease activity

No significant differences in 12 month self-reported doctor-
diagnosed relapse rates or disease activity were found according to,
level of alcohol use, smoking status, amount currently smoked, and
time since smoking cessation in univariate analyses (data not shown).

Negative binomial regression was used to model predictors of
12 month doctor-diagnosed relapse rate among those with relapsing
remitting MS. For each increasing year of age the number of relapses
in a 12 month period decreased by 3% (estimate = .973, 95% CI
0.964–0.82, p b .001). Males had a 24% relapse rate reduction
(estimate = 0.756, 95% CI 0.587–0.974, p = .031) compared to fe-
males. After controlling for age and gender, neither level of alcohol
use, smoking status, nor amount smoked were significant predictors
of 12 month relapse rate.

For females, the odds of having increasing disease activity increased
by nearly 70% (OR 1.692, 95% CI 1.168–2.451, p = .005), but there was
no significant effect for age. After controlling for age and gender, there
s. Data are number (%).

Gait/cane disability Major mobility support pa

p b .001
487 (35.1) 176 (12.7)a

288 (33.6) 59 (6.9)b

4 (21.1) 2 (10.5)
779 (34.4) 237 (10.5)

p b .001
123 (46.4)a 26 (9.8)
331 (36.0) 106 (11.5)
329 (30.1)b 107 (9.8)
783 (34.4) 239 (10.5)

p b .001
660 (32.8)b 213 (10.6)
80 (44.4)a 14 (7.8)
43 (51.8)a 12 (14.5)

744 (33.3) 239 (10.7)
p b .001

33 (34.7) 6 (6.3)
117 (32.1) 30 (8.2)b

177 (39.2) 69 (15.3)a

327 (35.9) 105 (11.5)

dardised residual when the critical value is set at 2.0. This is the equivalent of saying that
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Groupwise comparisons: all P<.001 
Pairwise comparisons: *** p <.001; All other comparisons NS.

Level of Alcohol Use

64.5

56.2

64.4

67.5

70.7

63.9

70.4 70.7

73.1

60.3

64.9 65.5

Overall Quality of Life Physical Health Composite Mental Health Composite Emotional Wellbeing Subscale

Low Moderate High 

***

***

*** ***

Fig. 1. Relationship between level of alcohol use and mean health-related quality of life.
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was no significant effect of level of alcohol use, smoking status, nor
amount smoked on disease activity.

Among those with relapsing remitting MS who were former
smokers (n = 350), age and gender exerted no significant effect on in-
creasing disease activity. The odds of increased disease activity were
however substantially reduced for those that had ceased smoking
more than 10 years ago (OR 0.465, 95% CI 0.219–0.987, p = .046) and
1–10 years ago (OR 0.490, 95% CI 0.243–0.990, p = .047) compared
against those that quit smoking in the previous 12 months.
Groupwise comparisons: all P<.001 
Pairwise comparisons: *** p <.001; **p<.01; *p=<0.05; 

Smokin

68.9

62.3

67.2

59.1
57.8

47.1

Overall quality of life Physical health composite

Non-smoker Form***

***
*

***

***

**

Fig. 2. Relationship between smoking status
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4. Discussion

4.1. Main findings

Our data, from a large international cross-section of people withMS,
provide strong evidence of an association between cigarette smoking
and poorer health outcomes in terms of disability and HRQOL. This is
consistent with other findings showing deleterious effects of smoking
on MS disease risk [8–10] and progression [11–13]. In contrast, our
g Status

69.7
70.6

66.7
68.7

55.1

60.8

Mental health composite Emotional Wellbeing Subscale

er smoker Current smoker

***

***
**

***

****

and mean health-related quality of life.
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Groupwise comparisons: all P<.001 
Pairwise comparisons: *** p <.001; all other comparisons NS.

Amount smoked per day

68.1

60.8

68.3
69.7

58.9

48.5

55.3

61.5

55.0

43.7

54.4

59.0

Overall quality of life Physical health composite Mental health composite Emotional Wellbeing Subscale
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Fig. 3.Mean health-related quality of life according to amount currently smoked per day.
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results showed a marked association between moderate alcohol con-
sumption and positive outcomes in terms of a lower level of disability
and better HRQOL (overall quality of life domain, emotional wellbeing
domain, and physical and mental health composites) compared to low
alcohol intake. This is congruent with the previously reported benefits
of moderate alcohol use in other chronic diseases [35–37]. The strong
consistency between our data and previously reported associations of
smoking and alcohol consumption suggests significant external validity
of our data, despite the data all being gathered from self-report.
Time since smo

68.0

58.7

67.3

60.2

64.1

57.8

Overall quality of life Physical health composite

10 years or more 1yr 

Groupwise comparisons: P<.001; Mental Health Composite and E
Pairwise comparisons: *** p≤.001; **p<.01; *p<.05 

Fig. 4.Mean quality of life according
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Whilemost participants in our sample consumed low amounts of al-
cohol, less than forty percent were moderate drinkers. Similar patterns
of alcohol use and smokingwere observed for thewhole sample and the
subgroup of participants with relapsing–remitting MS. Consistent with
the findings of others [7], 43% of our sample consumed alcohol at least
once a week. Binge drinking, defined in this study as N75 g/day on
any one occasion or a calculated average intake of more than 75 g/day,
was infrequent, occurring in less than 1% of the total sample and the
subgroup of participants with relapsing remitting MS. Similarly, high
king cessation

69.5

71.6

65.3
67.1

60.7
61.9

Mental health composite Emotional Wellbeing Subscale

to < 10 yrs <12 months

***

**

***

*

***

motional Wellbeing Scale only.

to time since smoking cessation.
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Table 4
Significant predictors and covariates for components of HRQOL.

Outcome Variable Adjusted R2 Beta SE p

Mental health composite Age .062 .109 .043 .012
Moderate alcohol consumption 5.823 .945 b .001
Former smoker −3.897 .975 b .001
Currently smoke b1–15 cigarettes/day −14.086 1.717 b .001
Currently smoke 16+ cigarettes/day −15.332 2.453 b .001

Physical health composite Age .128 −0.457 .046 b .001
Moderate alcohol consumption 8.175 .970 b .001
Former smoker −3.621 1.008 b .001
Currently smoke b1–15 cigarettes/day −15.281 1.749 b .001
Currently smoke 16+ cigarettes/day −18.230 2.607 b .001

Emotional wellbeing Age .052 .255 .037 b .001
Moderate alcohol consumption 2.782 .814 .001
Former smoker −3.015 .839 b .001
Currently smoke b1–15 cigarettes/day −8.554 1.494 b .001
Currently smoke 16+ cigarettes/day −12.216 2.104 b .001

Overall HRQOL Age .071 −.196 .038 b .001
Gender, male −2.751 1.062 .010
High alcohol consumption 11.874 4.394 .007
Moderate alcohol consumption 6.546 .832 b .001
Former smoker −2.292 .858 .008
Currently smoke b1–15 cigarettes/day −10.402 1.521 b .001
Currently smoke 16+ cigarettes/day −13.475 2.166 b .001
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alcohol use occurred in less than1%of participants. Thesefindings are in
stark contrast to the up to 14% abusing alcohol in a North American
sample of people with MS [38], and may reflect the more educated,
health-seeking characteristics of our cohort [26]. While more than half
of our sample were former or current smokers, remarkably approxi-
mately 10% indicated having quit in the preceding 12 months. Close
to 12% of our sample were current smokers; this is considerably less
than around 20% found by others [7], again probably reflecting our
more educated, pro-active sample.

Compared to those with low alcohol consumption, participants
reporting a moderate level of consumption had better HRQOL in all do-
mains explored (overall quality of life domain, emotional wellbeing,
physical and mental health composites). While moderate alcohol con-
sumption was typically associated with better outcomes in terms of
HRQOL, low alcohol use was associated with a need for major mobility
support. By contrast moderate alcohol use was associated with a
lower level of disability both on univariate and onmultivariate analyses.
The apparent benefits of moderate alcohol use did not, however, extend
to relapse rate and disease activity. It has previously been suggested that
moderate alcohol use may have a neuro-protective effect against MS
[17,39]. In contrast to the findings for moderate alcohol use, the small
number of binge drinkers hadworse outcomes than others on themen-
tal health composite. Reduced HRQOL, includingmental health, for high
intensity binge drinkers has also been documented for those without
MS [40]. The small number of binge drinkers in our sample did not en-
able us to explore associations with outcomes to a satisfactory level of
power and precision. A more comprehensive analysis of the association
between binge drinking and health outcomes in people with MS,
however, is warranted using a larger sample.

A “U-shaped” pattern of association between alcohol use and health
outcomes has been observed previously for disability and duration of al-
cohol use among patients withMS [19]. This is in parallel to the pattern
observed for alcohol use and its dose–response associationwithmortal-
ity [41], stroke risk and cardiovascular disease [35–37]. Indeed amoder-
ate level of drinking of 15–45 g per day is thought to be protective
against high cholesterol [42] and risk of neurodegenerative disease
[41]. It has also been suggested to be protective against coronary heart
disease [35,37], however this has been strongly debated and alcohol
consumption is not, to our knowledge, endorsed as a healthy lifestyle
behaviour by reputable health organisations. The mechanism by
which moderate alcohol consumption could be protective for chronic
diseases generally, and MS specifically is unclear. A reduction in
Please cite this article as:Weiland TJ, et al, The association of alcohol consu
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systemic inflammation has been observedwithmoderate use of alcohol
[43], suggesting a positive impact on immune function [18,43].

Never smokers had higher levels of HRQOL (overall, physical health,
mental health composite and emotional wellbeing) than former
smokers or current smokers, while former smokers had greater levels
of HRQOL than current smokers. This is not dissimilar from findings
for the general population; in a large Finnish study (n = 8028), daily
smokers had significantly lower HRQOL than those who had never
smoked [44], and the HRQOL of former smokers approached that of
never smokers. While significant differences between former and
never smokers were observed in our study, themagnitude of difference
was small and thepattern toward improvedHRQOLwas consistentwith
that observed for the general population [44] and in people with MS
that have recently quit smoking [45].

Smoking was associated with markedly increased morbidity in MS,
with a higher likelihood of gait or cane disability (on univariate analy-
ses).While smoking status did not affect relapse rate or disease activity,
among former smokers a greater time since cessation was associated
with a lower level of disease activity. Experimental data point to possi-
ble neurotoxic or immuno-modulatory effects of smoking [46,47]. Fur-
ther investigations of the underlying effects of smoking and smoking
cessation in people with MS are required to better understand this
association.
4.2. Study strengths and limitations

Our sample comprised a large, geographically diverse population
predominantly of Western, English-speaking countries. This together
with the fact that our sample included people with all types of MS, sug-
gests that our datamay be generalised to people withMS international-
ly. Data collected for this study were self-reported, hence there may
have been inaccuracies due to recall difficulties in less frequent events
such as relapse rates, or difficulties estimating the volume and frequen-
cy of alcohol intake, although as discussed, the congruence of our results
with those of others investigating the area suggests the data collected
were robust. There may be an increased likelihood of negative recall
bias among those with poorer health status and we cannot exclude
the possibility that this biased the results of our study.While the associ-
ation of smoking and disease outcomes was analysed in this study, we
did not seek data on time since smoking commencement or duration
of average alcohol consumption, only frequency.
mption and smokingwith quality of life, disability and disease activity
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We cannot exclude the possibility of reverse causality, as people
with MS who do not deteriorate may be more likely to persist with be-
haviour such asmoderate alcohol use. Similarly, thosewhosemobility is
preservedmay bemore likely to socialise and drink alcohol moderately.
The progression toward disability may itself have an impact on lifestyle.

Given that survey completion was not anonymous it is possible that
our sample was affected by participation bias; people that consume
high levels of alcohol and heavy smokers may have been less likely to
respond to the survey if they have a belief that these behaviours may
be deleterious to health or socially undesirable.

4.3. Future research

Exploration of the possible mechanisms by which alcohol exerts its
effects on morbidity indicators for MS is required. Given the potential
effects of alcohol on immune function, consideration should be given
to an observational study that explores immune parameters such as
cytokines and eicosanoids among patients with MS with varying levels
of alcohol consumption. Exploration of the effects of high alcohol use
with a larger sample may be of value. Understanding the mechanisms
by which smoking affects disability is also necessary, although the con-
gruence of our data with other research suggests that there is sufficient
research tomake recommendations about smoking cessation for people
with MS.

4.4. Conclusions

This study lends further support to a secondary and tertiary preven-
tive approach to MSmanagement; our data, in line with other research,
suggest that disability level may be lower, and quality of life higher
among non-smokers. Advising people with MS about the harmful ef-
fects of smoking is warranted as is further exploration of the effects of
smoking cessation onMSmorbidity indicators. Our preliminary findings
for alcohol consumption provide no evidence of harm from moderate
consumption. However, the potential risks and benefits associated
with alcohol use at its various levels require careful prospective valida-
tion with a broader range of clinical endpoints before reliable clinical
recommendations can be made.
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