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ABSTRACT

Objective The role of alcohol in inflammatory disease
remains debated. This study explores the relationship
between alcohol and disease activity in patients with
inflammatory arthritis.

Methods Patients attending a rheumatology clinic
between 2010 and 2020 were prospectively followed.
Information on demographics, alcohol use, smoking habits
and disease outcome measures were collected from
these patients. Statistical analysis included univariate and
multivariate linear and binary logistic regressions, Mann-
Whitney U tests and one-way analysis of variance with
Tukey’s honest significant difference (HSD) test.

Results Of the 979 analysed patients, 62% had
rheumatoid arthritis (RA), 26.7% had psoriatic arthritis
(PsA) and 11.2% had ankylosing spondylitis. Mean DAS28-
CRP (Disease Activity Score 28 - C-reactive protein) in RA
and PsA at 1year was 2.96+1.39, and 64.2% of patients
were in remission (DAS28-CRP <2.6 or BASDAI (Bath
Ankylosing Spondylitis Disease Activity Index) <4). Both
male gender and risky drinking (>15 units of weekly
alcohol) were significantly associated with remission.
Compared with women, men had an OR of 1.8 (1.1, 2.5)
(p=0.034) for any alcohol consumption and 6.9 (4.7, 9.1)
(p=0.001) for drinking at least 15 weekly drinks. When
adjusted for gender, there was no association between
alcohol and disease activity. Yet, when adjusted for alcohol
consumption, gender still significantly influenced disease
activity.

Conclusion While it may appear that alcohol is linked

to remission in inflammatory arthritis, when adjusted for
gender, it is not. Men with inflammatory arthritis drink
significantly more than women and have less severe
disease activity.

INTRODUCTION

Alcohol is the seventh leading risk factor for
both disability adjusted life years and deaths
worldwide and 7% and 2% of age-standardised
male and female deaths, respectively, are
wholly attributable to alcohol.! Alcohol abuse
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Key messages

What is already known about this subject?
» Alcohol may have an effect on disease activity in in-
flammatory arthritis.

What does this study add?

» When controlling for gender, alcohol consumption
is not associated with decreased disease activity in
this cohort.

How might this impact on clinical practice?
» Physicians should continue to advise their patients
with IA against excessive alcohol consumption.

has been linked to pathogenic changes to the
liver, pancreas, central nervous sytem, cardio-
vascular system, gut and other systems.”

It has also been associated with immune
changes by impacting immune responses
throughout the body. Chronic alcohol use
can create a sensitising effect to toll-like
receptor 4 activation, whereby a proinflam-
matory effect is seen immediately following
alcohol consumption.” This effect is followed
by a sustained anti-inflammatory effect
that can last hours.* Repeated and habitual
alcohol consumption can cause tolerance
to the lipopolysacchiride-tumour necrosis
factor alpha activation, which has a long-term
attenuative response on this proinflamma-
tory pathway.” Alcohol can also activate anti-
inflammatory cytokines to further dampen
the general innate immune responses.’

Inflammatory arthritis refers to a variety
of conditions including rheumatoid arthritis
(RA), psoriatic arthritis (PsA) and ankylosing
spondylitis (AS).° While alcohol may be gener-
ally immunosuppressive, its effects on inflam-
matory arthritis remain poorly understood.
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Studies disagree as to whether alcohol has an effect on
the incidence or risk of inflammatory arthritis.”? One
study linked alcohol consumption to increased radio-
logical progression, however others associate drinking
with milder disease activity.'®* This study examines the
effects of alcohol consumption and its associations with
remission and disease activity among 979 patients with
inflammatory arthritis. Of the patients 64.2% were in
remission.

METHODS

Study design

Patients with inflammatory arthritis attending a single
centre rheumatology ambulatory care between 2010
and 2020 were prospectively followed. Demographics
(gender, age, diagnosis), medications, disease activity
(Patient Global Health Visual Analogue Score), swollen
joint count (S]JC), tender joint count (T]JC), CRP, eryth-
rocyte sedimentation rate, Disease Activity Score 28
CRP (DAS28-CRP)) and antibody status (rheumatoid
factor (RF) and anti-cyclic citrullinated peptide (ACPA)
serology) were recorded. DAS28-CRP <2.6 was classi-
fied as remission as per (EULAR) criteria.”® In AS, a
BASDAI Score of <4 was considered remission.'* Patients
were presented with an infographic of the UK standard
drink guidelines and asked to report on their usual
alcohol consumption. High-risk alcohol consumption
was defined as >14 units weekly, as per UK guidelines.'”
While patients had varying disease durations, they were
often unknown. However, patients were treatment-naive
at presentation to our clinic.

Statistical analysis

The data were analysed using SPSS V.26. Normally distrib-
uted continuous and ordinal data are given as mean=SD
while other continuous data were presented as a median
(range). Nominal data were given as numbers and
percentages. Differences between means were calculated
using one-way analysis of variance with Tukey’s HSD.
Mann-Whitney U tests were used to compare medians of
non-normally distributed data. All factors that demon-
strated an association within the univariate models of
p<0.20 were then used to create a multivariate model.
Linear regression and binary logistic regression were to
examine for associations as appropriate. Data were signif-
icant according to univariate analyses if p<0.05. Linear
regression data are presented as p values, r-squared
values and P values (with 95% CIs). In logistic regression,
a p value with an OR (with a 95% CI) are given.

RESULTS

Nine hundred and seventy-nine patients were included
(table 1). These patients were representative of a standard
rheumatology outpatient clinic. Of all patients, 65.7%
were female and 77.3% completed secondary school.
RA was the most common diagnosis (62.0%). Of these
patients with RA, 367 (69.8%) were RF-positive and 199
(63.4%) were ACPA-positive.

Mean DAS28-CRP in RA and PsA was 2.96+1.39.
Diagnosis had a significant effect on alcohol consump-
tion at baseline. Patients with PsA had a median (IQR)
weekly consumption of 4 (0-12) units. In comparison
to AS, patients with RA had significantly lower alcohol

Table 1 Patient characteristics

Total RA PsA AS
n=979 549 (62.0%) 237 (26.7%) 100 (11.2%)
Age, years 51+13.2 54.09+12.62 46.39+12.18 46.49+11.5
Female 578 (65.7%) 389 (70.9%) 138 (568.2%) 27 (27%)
Highest education level
Primary school 78 (22.7%) 70 (28.5%) 8 (8.2%)
Secondary school 151 (43.9%) 120 (48.8%) 31 (31.6%)
University 115 (33.4%) 56 (22.8%) 59 (60.2%)
Smoking status
Never 262 (39.5%) 130 (36.1%) 65 (42.5%) 42 (42%)
Ex 232 (35.1%) 133 (36.9%) 55 (35.9%) 28 (28%)
Current 167 (25.3%) 97 (26.9%) 33 (21.6%) 30 (30%)
Alcohol, weekly units 4 (0-8.75) 2 (0-6) 4 (0-12) 6 (2-12)
HAQ Score 0.996+0.715 1.25+0.68 0.855+0.63 0.354+0.404
Early morning stiffness (minutes) 60 (15-120) 60 (15-120) 30 (10-60) 90 (15-225)
Low disease activity* 258 (64.2%) 155 (59.0%) 54 (71.1%) 67 (67 %)

*Low disease activity DAS28-CRP of <2.6 (RA and PsA) or BASDAI <4 (AS).
AS, ankylosing spondylitis; DAS28, Disease Activity Score 28; HAQ, Health Assessment Questionnaire; ;PsA, psoriatic arthritis; RA,

rheumatoid arthritis.
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Table 2 Logistic regression analysis for high-risk alcohol
use

Variable P OR (95% Cl)
Diagnosis

RA 0.008 0.2 (0.1t0 0.7)
AS <0.0001 4.5 (2.0 to 10.0)
PsA NS NS

Male gender 0.001 6.9 (2.4 t0 19.4)

Low disease activity*  0.038 6.1 (1.0 to 37.6)

*Low disease activity defined as DAS28-CRP <2.6 for patients
with RA or PsA and as a BASDAI <4 for patients with AS.

AS, ankylosing spondylitis; DAS28, Disease Activity Score 28;
PsA, psoriatic arthritis; RA, rheumatoid arthritis.

consumption with medians of 6 (2-12) and 2 (0-6)
units, respectively (p<0.0001). Based on linear regression
(online supplemental table 1), baseline Health Assess-
ment Questionnaire (HAQ) Scores were inversely related
to alcohol consumption (p<0.0001, R®=0.079, B=-3.7
(-5.0,-2.4)).

Male gender was associated with a significant increase
in alcohol consumption. Compared with women, men
had an OR of 1.8 (1.1, 2.5) (p=0.034) for any alcohol
consumption and 6.9 (4.7, 9.1) (p=0.001) for drinking
at least 15 weekly drinks. The median (IQR) alcohol
consumption was 6 (1-12) for men and 2 (0-6) for
women (p<0.001). High-risk alcohol consumption was
associated with EULAR low disease activity (OR=6.2 (3.6,
8.8) p=0.05) (table 2, online supplemental tables 2, 3).

When adjusted for gender, the association between
alcohol and disease activity is lost, however this may
reflect a statistical lack of power in our study. Yet, when
adjusted for alcohol consumption, gender still signifi-
cantly influenced disease activity. When controlling
for gender, there was no association between high-risk
drinking and remission (OR=5.6 (0.4-76.1)). However,
when controlling for alcohol, male gender still had a
significant association with remission in inflammatory
arthritis (OR=6.1 (3.2-11.8), p<0.0001).

There was no significant correlation between alcohol
consumption and methotrexate use, morning stiffness,
CRP, TJC, S]C, age, radiographic erosions or smoking.

DISCUSSION
Patients with high alcohol consumption had significantly
higher OR of DAS28-CRP remission and report signifi-
cantly lower HAQ Scores, both suggesting lower disease
activity. However, when adjusted for gender, alcohol was
no longer related to disease activity. Gender was still
predictive of disease activity regardless of alcohol use,
suggesting the link between higherrisk drinking and
lower disease activity was due to male gender.

There was nosignificantassociation between alcohol use
and educational level in our cohort. This is in contrast to
previous literature showing higher levels of consumption

in more educated people.'®!” The Alcohol Harm Paradox
alludes to the finding that lower socioeconomic status
groups suffer more alcoholrelated problems, despite
drinking less alcohol.'® The male predominance in the
AS cohort likely explains the increased alcohol consump-
tion when compared with the mostly female RA cohort.
Increased alcohol consumption is also associated with
male gender and younger age groups in the UK.'® The
AS cohort is predominantly male and is slightly younger
in age to the RA group, which could in part explain the
higher rates of alcohol consumption therein. In addi-
tion, having lower disease activity may allow patients the
energy to participate in more social events, some of which
may include alcohol. Previous work has shown lower self-
reported disease activity in women with RA who drink
alcohol." While we do not observe similar findings in our
cohort, we used composite patient/physician assessments
of disease activity to evaluate outcomes.

Previous work has compared alcohol consumption
with erosive radiographic progression in RA. Nissen et al
found an association between light alcohol consumption
and less erosive damage within their cohort.* While we
found no such association, we looked at the development
of new erosions whereas their group analysed erosions
using the Ratingen Score. Nevertheless, this discrepancy
highlights the need for further investigations into alco-
hol’s role in erosive changes.

A major strength of this study is the detailed descrip-
tion of a large cohort representative of patients with
IA seen in everyday ‘real-world’ clinical practice. There
were also no significant differences in age between the
cohorts. We provide quantitative data on alcohol use. In
contrast to prior studies, we perform detailed multivar-
iate analysis and also adjust for confounders, highlighting
the importance of the inter-relationship between alcohol
and gender. We also compare gender-based ORs between
high-risk drinkers instead of comparing those who drink
any amount versus those do not drink."

A potential weakness of this study is the use of self-
reported alcohol consumption. The use of self-reported
outcome measures is a limitation. This can lead to
under-reporting of alcohol intake.?' However, due to the
difficulty of performing phlebotomy in non-clinic popu-
lations, self-report surveys are often used in assessing
alcohol behaviours and have been validated.** **

CONCLUSION

High-risk alcohol consumption and gender were asso-
ciated with DAS28-CRP remission. When controlled for
gender, the association with alcohol lost significance.
However, when the model was controlled for alcohol,
gender remained significantly associated with remis-
sion. This study highlights the importance of controlling
for gender and other demographic information when
assessing the effects of alcohol on disease activity. We
suggest alcohol does not have an influence on disease
activity, gender does.

Turk M, et al. RMD Open 2021;7:6001510. doi:10.1136/rmdopen-2020-001510


https://dx.doi.org/10.1136/rmdopen-2020-001510
https://dx.doi.org/10.1136/rmdopen-2020-001510

Acknowledgements The authors thank the professional and research staff at
the Bone and Joint Unit and the Centre for Rheumatic Diseases at St. Vincent’s
University hospital, Dublin, Ireland.

Contributors MT, KM and YA were responsible for study design, statistical
analysis, manuscript writing and data entry. FY was involved in data entry. TJ and
FY created the database and entered baseline data. DV conceptually designed the
study. PG, LF, SM and FO contributed to recruitment and patient data. All authors
approved the manuscript. The corresponding author had final responsibility for the
decision to submit for publication.

Funding The study was funded by the Centre for Arthritis and Rheumatic
Diseases.

Competing interests None declared.
Patient consent for publication Not required.

Ethics approval All data collection was fully in compliance with the Declaration
of Helsinki and both the data collection and the analysis were approved by the St
Vincent’s University Hospital ethics committee.

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Additional data are available in the online
supplemental file.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the
use is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs

Matthew Turk http://orcid.org/0000-0001-9806-9644
Kieran Murray http://orcid.org/0000-0001-6201-8116
Douglas Veale http://orcid.org/0000-0003-2802-4971

REFERENCES

1 Griswold MG, Fullman N, Hawley C, et al. Alcohol use and
burden for 195 countries and territories, 1990-2016: a systematic
analysis for the global burden of disease study 2016. The Lancet
2018;392:1015-35.

2 Grenbaek M. The positive and negative health effects of alcohol-
and the public health implications. J Intern Med 2009;265:407-20.

3 Szabo G, Saha B. Alcohol's effect on host defense. Alcohol Res
2015;37:159-70.

4 Afshar M, Richards S, Mann D, et al. Acute immunomodulatory
effects of binge alcohol ingestion. Alcohol 2015;49:57-64.

5 Ouyang W, Rutz S, Crellin NK, et al. Regulation and functions of the
IL-10 family of cytokines in inflammation and disease. Annu Rev
Immunol 2011;29:71-109.

6 Ledingham J, Snowden N, Ide Z. Diagnosis and early management
of inflammatory arthritis. BMJ 2017;358:j3248.

7

20

21

22

23

Bergstrom U, Jacobsson LTH, Nilsson J A, et al. Smoking, low
formal level of education, alcohol consumption, and the risk of
rheumatoid arthritis. Scand J Rheumatol 2013;42:123-30.

Bae S-C, Lee YH. Alcohol intake and risk of rheumatoid arthritis:

a Mendelian randomization study. Z Rheumatol 2019;78:791-6.
Sundstrédm B, Johansson |, Rantap&a-Dahlqgvist S. Diet and alcohol
as risk factors for rheumatoid arthritis: a nested case-control study.
Rheumatol Int 2015;35:533-9.

Larsson I, Andersson MLE, group Bstudy, BARFOT study

group. Reasons to stop drinking alcohol among patients with
rheumatoid arthritis in Sweden: a mixed-methods study. BMJ Open
2018;8:€024367.

Sageloli F, Quesada JL, Fautrel B, et al. Moderate alcohol
consumption is associated with increased radiological progression in
women, but not in men, with early rheumatoid arthritis: results from
the ESPOIR cohort (Etude et Suivi des Polyarthrites Indifférenciées
Récentes). Scand J Rheumatol 2018;47:440-6.

Maxwell JR, Gowers IR, Moore DJ, et al. Alcohol consumption is
inversely associated with risk and severity of rheumatoid arthritis.
Rheumatology 2010;49:2140-6.

Wells G, Becker J-C, Teng J, et al. Validation of the 28-joint disease
activity score (DAS28) and European League against rheumatism
response criteria based on C-reactive protein against disease
progression in patients with rheumatoid arthritis, and comparison
with the DAS28 based on erythrocyte sedimentation rate. Ann
Rheum Dis 2009;68:954-60.

Calin A, Garrett S, Whitelock H, et al. A new approach to defining
functional ability in ankylosing spondylitis: the development of

the Bath ankylosing spondylitis functional index. J Rheumatol
1994;21:2281-5.

UK Chief Medical Officers’ health department. Low risk drinking
guidelines, 2016.

Strand BH, Steiro A. [Alcohol consumption, income and education in
Norway, 1993-2000]. Tidsskr Nor Laegeforen 2003;123:2849-53.
Huerta MC, Borgonovi F. Education, alcohol use and abuse among
young adults in Britain. Soc Sci Med 2010;71:143-51.

Beard E, Brown J, West R, et al. Deconstructing the alcohol harm
paradox: a population based survey of adults in England. PLoS One
2016;11:e0160666.

Bergman S, Symeonidou S, Andersson ML, et al. Alcohol
consumption is associated with lower self-reported disease activity
and better health-related quality of life in female rheumatoid arthritis
patients in Sweden: data from BARFOT, a multicenter study on early
RA. BMC Musculoskelet Disord 2013;14:218.

Nissen MJ, Gabay C, Scherer A, et al. The effect of alcohol on
radiographic progression in rheumatoid arthritis. Arthritis Rheum
2010;62:1265-72.

Dietze PM, Fitzgerald JL, Jenkinson RA. Drinking by professional
Australian football League (AFL) players: prevalence and correlates
of risk. Med J Aust 2008;189:479-83.

Cooper AM, Sobell MB, Sobell LC, et al. Validity of alcoholic's self-
reports: duration data. Int J Addict 1981;16:401-6.

Midanik LT. Validity of self-reported alcohol use: a literature review
and assessment. Br J Addict 1988;83:1019-29.

Turk M, et al. RMD Open 2021;7:€001510. doi:10.1136/rmdopen-2020-001510


http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0001-9806-9644
http://orcid.org/0000-0001-6201-8116
http://orcid.org/0000-0003-2802-4971
http://dx.doi.org/10.1016/S0140-6736(18)31310-2
http://dx.doi.org/10.1111/j.1365-2796.2009.02082.x
http://www.ncbi.nlm.nih.gov/pubmed/26695755
http://dx.doi.org/10.1016/j.alcohol.2014.10.002
http://dx.doi.org/10.1146/annurev-immunol-031210-101312
http://dx.doi.org/10.1146/annurev-immunol-031210-101312
http://dx.doi.org/10.1136/bmj.j3248
http://dx.doi.org/10.3109/03009742.2012.723744
http://dx.doi.org/10.1007/s00393-018-0537-z
http://dx.doi.org/10.1007/s00296-014-3185-x
http://dx.doi.org/10.1136/bmjopen-2018-024367
http://dx.doi.org/10.1080/03009742.2018.1437216
http://dx.doi.org/10.1093/rheumatology/keq202
http://dx.doi.org/10.1136/ard.2007.084459
http://dx.doi.org/10.1136/ard.2007.084459
http://www.ncbi.nlm.nih.gov/pubmed/7699629
http://www.ncbi.nlm.nih.gov/pubmed/14600708
http://dx.doi.org/10.1016/j.socscimed.2010.03.022
http://dx.doi.org/10.1371/journal.pone.0160666
http://dx.doi.org/10.1186/1471-2474-14-218
http://dx.doi.org/10.1002/art.27388
http://dx.doi.org/10.5694/j.1326-5377.2008.tb02138.x
http://dx.doi.org/10.3109/10826088109038841
http://dx.doi.org/10.1111/j.1360-0443.1988.tb00526.x

	The effects of alcohol consumption and its associations with disease activity among 979 patients with inflammatory arthritis
	Abstract
	Introduction﻿﻿
	Methods
	Study design
	Statistical analysis

	Results
	Discussion
	Conclusion
	References


