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Abstract
Objective To analyse the association between alcohol intake and
incidence of rheumatoid arthritis in women.
Design Prospective cohort study with repeated measurements.
Setting The Swedish Mammography Cohort, a population based cohort
from central Sweden.
Participants 34 141 women born between 1914 and 1948, followed up
from 1 January 2003 to 31 December 2009.
Main outcome measures Newly diagnosed cases of rheumatoid arthritis
identified by linkage with two Swedish national registers. Data on alcohol
consumption were collected in 1987 and 1997.
Results During the follow-up period (226 032 person years), 197 incident
cases of rheumatoid arthritis were identified. There was a statistically
significant 37% decrease in risk of rheumatoid arthritis among women
who drank >4 glasses of alcohol (1 glass = 15 g of ethanol) per week
compared with women who drank <1 glass per week or who never drank
alcohol (relative risk 0.63 (95% confidence interval 0.42 to 0.96), P=0.04).
Drinking of all types of alcohol (beer, wine, and liquor) was
non-significantly inversely associated with the risk of rheumatoid arthritis.
Analysis of long term alcohol consumption showed that women who
reported drinking >3 glasses of alcohol per week in both 1987 and 1997
had a 52% decreased risk of rheumatoid arthritis compared with those
who never drank (relative risk 0.48 (0.24 to 0.98)).
Conclusion Moderate consumption of alcohol is associated with reduced
risk of rheumatoid arthritis.

Introduction
Rheumatoid arthritis is an inflammatory autoimmune disease
that primarily affects the joints. The prevalence of rheumatoid
arthritis in the adult population is around 0.8%, higher in women
than in men.1 It is known that long term alcohol consumption

may affect immune function and that alcohol may down regulate
production of proinflammatory molecules.2-4

A significant inverse association between alcohol consumption
and risk of rheumatoid arthritis in both men and women has
been observed in case-control studies5-8 but not in cohort
studies.9-11 Since case-control studies may be affected by
differential recall bias, it is difficult to conclude whether alcohol
is inversely associated with rheumatoid arthritis. Moreover,
none of the case-control studies reported on the consumption
of specific types of alcohol (beer, wine, or liquor). Thus, it is
possible that the observed association could be influenced by
other characteristics specific to a certain type of alcoholic drink.
The aim of this study was to evaluate the association between
long term alcohol consumption and incidence of rheumatoid
arthritis in a population based, prospective, cohort study with
specific reference to the dose-response relation and also to
specific types of alcoholic drink.

Methods

Study population
The Swedish Mammography Cohort is a prospective cohort
study established between 1987 and 1990 when all women born
between 1914 and 1948 and living in Uppsala and Västmanland
counties in central Sweden received a questionnaire by mail
regarding alcohol consumption, diet, height, weight, parity, and
educational level; 66 651 returned the questionnaire (response
rate 74%). In the autumn of 1997 a second questionnaire was
sent to the women still alive. The new questionnaire updated
data from the first questionnaire and collected additional
information regarding smoking history, physical activity, and
use of dietary supplements. The response rate was 70% (n=39
227). The cohort well represented the whole Swedish female
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population aged 48-83 years in 1997 in terms of age distribution,
educational level, and prevalence of overweight.

Assessment of alcohol and covariates
Information about alcohol consumption was collected in 1987
and 1997 using a food frequency questionnaire. Data on beer,
wine, and liquor consumption were collected with a question
on how many times the participant had consumed each type of
drink during the past year. There were eight pre-specified
response categories ranging from never or seldom to more than
three times a day. Information about amount of beer, wine, and
liquor consumed on each occasion was also collected in 1997
with an open ended question. We calculated the average number
of glasses of alcoholic beverage per week (1 standard glass =
15 g of alcohol, corresponding to approximately 500 mL of
beer, 150 mL of wine, and 50 mL of liquor) combining
information about frequency and amount of drinking. Partial
non-response for alcohol drinking frequency (10.3% for beer,
3.9% for wine, and 12.1% for liquor) was assumed to mean
none or seldom consumption. This assumption was based on a
study performed in a Swedish population evaluating the “zero
approach” to handle partial non-response, showing that 74.1%
of missing answers for alcohol beverages corresponded to true
non-consumption.12

The estimates of alcohol intake based on the food frequency
questionnaire in 1997 had good validity compared with 14
interviews that measured 24-hour recall of intake with a
correlation coefficient of 0.81.13 The alcohol estimates based
on the food frequency questionnaire in 1987 and used in long
term analysis had a correlation coefficient of 0.9 in comparison
with four one-week weighed diet records (three to four months
apart).14

Information about smoking history was collected for status and
average number of cigarettes smoked a day at different ages
(15-20, 21-30, 31-40, 41-50, 51-60, and present year). Weight
and height were self reported, and body mass index was
calculated (weight (kg)/(height (m)2). Educational level was
assessed with a five-item question (from six years of basic
education to university studies).

Identification of cases and follow-up of the
cohort
To identify cases of rheumatoid arthritis, we used three different
Swedish registers: the Outpatient Register, the Swedish
Rheumatology Register, and the Inpatient Register (used only
for sensitivity analyses). Since 2001, the Outpatient Register of
the National Board of Health and Welfare collects information
on outpatient visits in non-primary care (such as visits to
internists or rheumatologists). The Swedish Rheumatology
Register is a clinical register established in the mid-1990s to
No commercial reuse: See rights and reprints http://www.bmj.com/permissions

To identify participants with newly diagnosed rheumatoid
arthritis during the follow-up period, we used the Outpatient
Register and the Swedish Rheumatology Register.

The follow-up period started on 1 January 2003 and ended on
31 December 2009. To exclude prevalent cases, we introduced
a two year lag period from 2001 (first year of data in the
Outpatient Register) such that the study period for our main
analysis started in 2003. This delay was based on the distribution
of the annual number of new patients with rheumatoid arthritis
identified in the Outpatient Register (which in 2001 contained
a mix of prevalent and incident cases, see appendix on bmj.com).
In sensitivity analyses, alternative lag periods were used and
cases identified through hospitalisations were included (see
appendix). Deaths occurring in the cohort were ascertained
through the Swedish Death Register. For all linkages, we used
the unique Swedish personal identification number as linkage
key.17

Statistical analysis
We used the Cox proportional hazard model to estimate the
association between alcohol intake and occurrence of rheumatoid
arthritis in terms of relative risk, reported as hazard rate ratios
and 95% confidence intervals, using SAS (version 9.2). P values
≤0.05 were considered statistically significant. All relative risks
had age as the time scale,18 19 and we calculated age at end of
follow-up as age at death, first rheumatoid arthritis diagnosis,
or 31 December 2009, whichever was earlier. We considered
the following as potential confounders: age (time scale of the
models), cigarette smoking status (categorised as never, former,
current ≤10 cigarettes/day, or current >10 cigarettes/day), body
mass index (categorised by quartiles), educational level (<10,
10-12, >12 years, other), parity (0, 1, 2, or >2 children),
menopausal status (yes or no), meat consumption (quartiles),
and consumption of dairy products consumption (quartiles).
However, in the final model only smoking status was included,
since the inclusion of the other variables changed the estimated
relative risks only marginally. We checked the assumption of
hazard proportionality by regressing the scaled Schoenfeld’s
residual against survival time.20 No evidence of departure from
the proportionality assumption was observed in the model. We
tested for linear trend by using the median value of each
exposure category.

Women were categorised according to alcohol status as never,
former, occasional (≤2 alcoholic drinks a week), or regular
drinkers(>2 alcoholic drinks a week). We also analysed the
association of risk of rheumatoid arthritis with number of glasses
of alcohol consumed per week (categorised as <1 or never, 1-2,
2-4, and >4 glasses a week) and with monthly frequency of beer,
wine, and liquor consumption. Monthly frequencies for beer
and liquor were categorised as never, <1, 1-4, and >4 times,
whereas frequency for wine was categorised as <1, 1-4, 5-8,
and >8 times because of the different distribution of this
beverage in the population. Relative risks for beer, wine, and
liquor were mutually adjusted. We also analysed the long term
effect of alcohol consumption by using information on alcohol
intake from the 1987 questionnaire.
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For the analysis in this study, we excluded women with incorrect
or missing personal identification numbers (n=243, 0.6%), and
women who in the 1997 questionnaire reported extreme energy
intake (n=502, 1.3%) or missing values on alcohol status (n=440,
1.1%). We also excluded women who were diagnosed with
rheumatoid arthritis (ICD-10 (international classification of
diseases, 10th revision) codes M05 and M06) (n=443, 1.2%),
or another non-rheumatoid arthritis joint condition (ICD-10
codes M07-M12, M14, M45, M46, M30-M36) (n=1899, 5.1%),
or who died (n=1559, identified through the Swedish Death
Register) after filling the second questionnaire and before the
start of follow-up on 1 January 2003. The final study cohort
included 34 141 women aged 54-89 years at the start of
follow-up.

follow incident rheumatoid arthritis cases longitudinally as part
of standard care. The Inpatient Register of the National Board
of Health and Welfare contains virtually complete information
on all hospitalisations, starting in 1987. Chart reviews indicate
that approximately 90% of the cases of rheumatoid arthritis
identified in the register fulfil the American College of
Rheumatology criteria.15 16
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As indicated above, a series of sensitivity analyses were
performed to evaluate the consistency of the results that were
obtained in the main analysis. We first considered different
outcome definitions by further delaying the start of the follow-up
and adding newly diagnosed rheumatoid arthritis patients
identified via hospitalisation data from the Inpatient Register
(see appendix A on bmj.com). We then performed a probabilistic
sensitivity analysis based on the assumption of presence among
newly diagnosed cases of rheumatoid arthritis of 0 to 20%
prevalent cases with different assumed drinking habits compared
with incident cases (appendix B).

Results
During the seven years of follow-up (226 032 person years),
197 new cases of rheumatoid arthritis were registered. In the
cohort, regular drinkers drank more wine (average 7.6
times/month) than beer (6.3 times/month) or liquor (2.1
times/month), and they were more likely to smoke compared
with occasional drinkers (table 1⇓). Former drinkers represented
4% of the cohort, and only six cases were among them. Never
drinkers had the lowest prevalence of smoking. Those women
who drank more than four glasses of alcohol a week were
younger and were more likely to smoke compared with those
who drank less. Among the women who developed rheumatoid
arthritis, 105 (53%) were occasional drinkers (≤2 drinks a week),
while 65 (33%) were regular drinkers (>2 drinks a week). The
age standardised rate of rheumatoid arthritis was smaller among
women who drank more than four glasses of alcohol a week (7
per 10 000 person years) than among women who drank less
than one glass a week (9.1 per 10 000 person years).
There was a non-significant decrease in risk for never and former
drinkers compared with occasional drinkers in the age adjusted
model, but, after further adjustment for smoking, the risk of
rheumatoid arthritis was 9% larger for never drinkers and 19%
smaller for regular drinkers compared with occasional
drinkers(table 2⇓).

The age adjusted relative risk for women who drank more than
four glasses of alcohol a week was 0.74 (95% confidence
interval 0.49 to 1.11) compared with women who drank less
than one glass a week or never drank, but it was not statistically
significant. After adjustment for smoking as well, the relative
risk became significant with a 37% decrease in risk (relative
risk 0.63 (0.42 to 0.96)).Further adjustment for body mass index,
educational level, parity, menopausal status, and consumption
of meat and dairy products indicated that the confounding of
the estimated risk of the age adjusted model could be attributable
to smoking, since the multivariable adjusted estimate of the
relative risk did not change (relative risk 0.65 (0.43 to 0.99)).
Among current smokers only, the age adjusted relative risk for
women who drank more than four glasses of alcohol a week
was 0.77 (0.41 to 1.47), while among never smokers it was 0.38
(0.15 to 0.97).

The dose-response trend estimated with restricted cubic splines
showed that the risk of developing rheumatoid arthritis decreased
with alcohol intake between two and four glasses a week
(figure⇓). No further decrease in risk was observed with intake
above four glasses a week.
Women who drank beer or liquor more than four times a month
had a non-significant smaller risk of rheumatoid arthritis than
No commercial reuse: See rights and reprints http://www.bmj.com/permissions

never drinkers (table 3⇓). Women who drank wine more than
eight times a month had a non-significant 16% decreased risk
compared with women who drank wine less than once a month
or never drank wine.
Table 4⇓ shows the association between long term alcohol
consumption and risk of rheumatoid arthritis. The risk among
those who drank more than three glasses of alcohol per week
in both 1987 (at ages 39-74 years) and 1997 (at ages 49-84
years) was 52% lower compared with those who were never
drinkers at both assessments.

The results of our sensitivity analyses using four additional case
definitions of rheumatoid arthritis and making assumptions
about inclusion of 0-20% of prevalent cases with different
drinking habits were extremely similar to our overall analyses
(see tables A and B of appendix on bmj.com).

Discussion
In this prospective, population based, cohort study we observed
that alcohol intake was inversely associated with risk of
rheumatoid arthritis. In particular, women who drank more than
four glasses of alcohol (60 g ethanol) a week had a significantly
lower risk of developing rheumatoid arthritis during the
follow-up period. Long term alcohol intake (>3 glasses a week
in both 1987 and 1997) was associated with halved risk of
rheumatoid arthritis. Results regarding frequency of beer, wine,
and liquor consumption, though not statistically significant,
supported the conclusion that moderate consumption of alcohol
(ethanol) may be a protective factor for rheumatoid arthritis,
since the level of reduction in risk was similar for all three types
of alcoholic drink.

Comparison with other studies
Our results based on prospective data are in agreement with
results from case-control studies: four showed significant inverse
association between alcohol intake and rheumatoid arthritis,5-8
while one reported a non-significant inverse association.22 Two
prospective cohort studies did not observe any association
between alcohol intake and rheumatoid arthritis.9-11 However,
in one of these studies, on American women, no adjustment
was made for smoking, which is positively correlated with
alcohol intake and is a strong risk factor for rheumatoid
arthritis.10 This might partly explain the discrepancy with our
results. In the other study, on Finnish men and women aged
20-98, results were based only on 89 cases of seropositive
rheumatoid arthritis.9 11 The only prospective study that analysed
specific types of alcoholic drink (beer, wine, and liquor)
observed a non-significant inverse association with beer (results
not adjusted for smoking).10 No study so far has analysed the
association between long term alcohol intake and risk of
rheumatoid arthritis.

Biological mechanism
Alcohol has been shown to down regulate immune response in
animals23 24 and humans25 and to decrease the production of
selected proinflammatory cytokines in animals.26 A study on
mice showed that low persistent ethanol intake from water
containing 10% (vol/vol) ethanol, delays the onset and stops
the progression of rheumatoid arthritis by interacting with innate
immune responsiveness.27 A recent study of incident rheumatoid
arthritis from the Nurses’ Health Study found a U-shaped
association between daily alcohol consumption and interleukin
6 levels before onset of rheumatoid arthritis, with minimum
interleukin 6 levels at an alcohol intake of 10-12 g ethanol daily
Subscribe: http://www.bmj.com/subscribe
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We estimated the dose-response trend in the association between
weekly alcohol intake and risk of rheumatoid arthritis using
restricted cubic spline with knots at 1, 2, 4, and 6 glasses per
week.21 To implement restricted cubic splines we used Stata
(version 11.1).
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Strengths and limitation
The main strength of this study is its prospective population
based design, in which the ascertainment of the alcohol exposure
was independent from the ascertainment of the outcome.
Therefore, this study was not affected by differential recall bias.
Moreover, our cohort was well representative of the whole
Swedish female population in terms of distribution of age,
education, and body mass index. For this reason, it is unlikely
that this study was affected by selection bias. Since data about
exposures were collected in 1987 and 1997, we were able to
analyse long term alcohol intake. Moreover, assessment of the
exposure was done taking into account not only status of
drinking, but also frequency and amount at each occasion of
drinking of different alcoholic beverages (beer, wine, and
liquor).
In contrast to a previous cohort study using self reported and
subsequently validated diagnosis of rheumatoid arthritis,10 we
used data from three Swedish registers to ascertain cases of
rheumatoid arthritis. The use of the national registers, however,
has some limitations. The Outpatient Register started only in
2001, and, during the first years, this register caught for the first
time patients who had a diagnosis of rheumatoid arthritis before
2001. Analysis performed in our cohort showed that in 2002
the Outpatient Register identified as new rheumatoid arthritis
cases 2.5 times more patients compared with the following years
(see figure App-1 in appendix on bmj.com). For this reason, we
decided to use year 2003 as the start of follow-up. However,
we also conducted a sensitivity analysis considering 2004 and
2006 as alternative dates for start of follow-up. In the main
analyses we did not use information from the Inpatient Register
since the data covers hospitalisations, and rheumatoid arthritis
does not typically lead to hospitalisation in its early stages. We
included data from the Inpatient register in the sensitivity
analyses in order to evaluate whether a less restrictive definition
of incident rheumatoid arthritis might change the results. The
Swedish Rheumatology Register has insufficient coverage of
the study area to allow the use of this register as the only source
for case identification. Results on alcohol intake from the main
analysis and in all sensitivity analyses were similar.
Our study has some limitations. We could not evaluate the effect
of high doses of alcohol on risk of rheumatoid arthritis because
of the lack of heavy drinkers in our cohort of elderly Swedish
women, who traditionally drink relatively little alcohol (only
1.4% of women in the cohort consumed more than two glasses
of alcohol a day, of whom two women developed rheumatoid
arthritis during follow-up). Moreover, we did not have
information on family history of rheumatoid arthritis, a possible
confounder of the association under study and a proxy for shared
familial (genetic and environmental) factors. A possible source
of non-differential misclassification of the exposure was that
No commercial reuse: See rights and reprints http://www.bmj.com/permissions

study participants might have underreported alcohol intake
because they consider alcohol drinking as a socially undesirable
behaviour. However, the high validity of alcohol intake estimates
in both 1987 and 1997 indicated that the food frequency
questionnaire provided a valid and reliable assessment for
alcohol intake. Another possible source of misclassification
may be that not all cases of prevalent rheumatoid arthritis were
excluded from the study cohort. We evaluated this possibility
using simulation (details in the appendix), and the results did
not depart from the results obtained in the main analysis.

Conclusion and clinical implications
The results of this study indicate that moderate consumption of
alcohol may reduce the risk of developing rheumatoid arthritis
among women. These results are in accordance with the inverse
association between moderate alcohol consumption and risk of
cardiovascular disease and add to the evidence that moderate
alcohol consumption is not harmful and can be protective against
such a chronic disease as rheumatoid arthritis. However, the
effect of higher doses of alcohol on the risk of rheumatoid
arthritis remains unknown.
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Case-control studies have reported that drinking alcohol is associated with a lower risk of rheumatoid arthritis, but prospective cohort
studies did not observe any significant association
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Tables

Alcohol status

No of glasses of alcohol/week

Never
(n=4290)

Former
(n=1340)

Occasional
drinkers
(n=16 733)*

Regular drinkers
(n=11 778)†

<1 or never
(n=12 488)

Mean (SD) age
(years)

67.3 (8.8)

64.7 (9.4)

61.3 (8.9)

58.8 (8.1)

64.2 (9.2)

No (%) nulliparous

499 (11.9)

153 (11.6)

1483 (9)

1045 (8.9)

1249 (10.3)

464 (8.8)

577 (8.9)

637 (8.6)

No (%) current
smokers

342 (8.1)

334 (25.6)

3876 (24.5)

3178 (27.5)

2008 (16.4)

1195 (22.9)

1605 (25)

2350 (31.7)

Characteristic

1-2 (n=5319) >2-4 (n=6508) >4 (n=7497)
61 (8.8)

59 (8.1)

57.7 (7.5)

Mean (SD) alcohol
intake (No of
glasses/month):
Beer

—

—

1.1 (1.2)

6.3 (8.2)

0.7 (2.2)

2.1 (4.1)

3.3 (4.5)

6.4 (8.3)

Wine

—

—

1.6 (1.3)

7.6 (7.7)

0.7 (1.3)

2.2 (2)

4.1 (2.8)

8.8 (8.4)

Liquor

—

—

0.5 (0.7)

2.1 (4.1)

0.2 (0.9)

0.6 (1.2)

1.1 (1.8)

2.6 (4.3)

*Occasional drinkers ≤2 glasses of alcohol/week.
†Regular drinkers >2 glasses of alcohol/week.
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Table 1| Baseline characteristics of 34 141 women in the Swedish Mammography Cohort in 1997 by alcohol status and number of glasses
of alcohol consumed per week
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Table 2| Relative risk of rheumatoid arthritis during follow-up (2003-09) of women in the Swedish Mammography Cohort by alcohol status

in 1997 and number of glasses of alcohol consumed per week

No of person years

Adjusted for age

Adjusted for age and smoking†

21

27 063

0.91 (0.56 to 1.46)

1.09 (0.67 to 1.80)
0.80 (0.35 to 1.84)

Alcohol status
Never

6

8559

0.79 (0.35 to 1.80)

Occasional drinkers‡

Former

105

111 067

1.00

1.00

Regular drinkers§

65

79 343

0.85 (0.62 to 1.15)

0.81 (0.59 to 1.11)

No of glasses of alcohol/week
<1 or never

73

81 087

1.00

1.00

1-2

30

35 439

0.89 (0.58 to 1.36)

0.86 (0.56 to 1.33)

>2-4

45

43 947

1.05 (0.72 to 1.53)

0.99 (0.67 to 1.46)

>4¶

37

50 798

0.74 (0.49 to 1.11)

0.63 (0.42 to 0.96)

P value for trend

—

—

0.17

0.04

*Number of cases do not add to total (n=197) due to missing values on information about amount of drinking and missing values for former drinkers.
†Adjusted for age (continuous) and smoking status (never, former, current ≤10 cigarettes/day, or >10 cigarettes/day). Further adjustment for body mass index,
educational level, parity, menopausal status, and consumption of meat and dairy products did not change the estimates.
Occasional drinkers: 2 or less drinks per week; Regular drinkers: more than 2 drinks per week.
‡Occasional drinkers ≤2 glasses of alcohol/week.
§Regular drinkers >2 glasses of alcohol/week.
¶Median of 6 glasses/week.
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Table 3| Relative risk of rheumatoid arthritis during follow-up (2003-09) of women in the Swedish Mammography Cohort by frequency of
drinking of beer, wine, and liquor in 1997

No of person years

Adjusted for age

Adjusted for age and smoking†

Never

80

89 589

1.00

1.00

<1

48

50 498

0.99(0.68 to 1.44)

0.91(0.62 to 1.34)

1-4

30

36 242

0.86(0.56 to 1.34)

0.85(0.55 to 1.32)

>4‡

33

41 144

0.85(0.55 to 1.31)

0.84(0.54 to 1.30)

P value for trend

—

—

0.43

0.43

<1

74

84 574

1.00

1.00

1-4

63

70 797

0.98(0.68 to 1.40)

0.97(0.68 to 1.40)

5-8

38

42 278

0.99(0.65 to 1.52)

0.96(0.62 to 1.47)

>8‡

16

19 824

0.91(0.51 to 1.63)

0.84(0.47 to 1.52)

P value for trend

—

—

0.83

0.55

Never

93

107 630

1.00

1.00

<1

67

72 588

1.06(0.75 to 1.49)

0.93(0.66 to 1.32)

1-4

22

25 571

1.02(0.62 to 1.67)

0.85(0.51 to 1.41)

>4‡

9

11 683

0.92(0.45 to 1.90)

0.77(0.37 to 1.59)

P value for trend

—

—

0.81

0.43

Beer (No of glasses/month)

Wine (No of glasses/month)

Liquor (No of glasses/month)

*Any cases with missing values for frequency of alcohol intake were assumed to mean never consumption.
†Adjusted for age (continuous) and smoking status (never, former, current ≤10 cigarettes/day, or >10 cigarettes/day). Further adjustment for body mass index,
educational level, parity, menopausal status, and consumption of meat and dairy products did not change the estimates.
‡Median values in the highest categories were 7/month for beer, 15/month for wine, and 6.5/month for liquor.
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Table 4| Multivariable adjusted relative risk* of rheumatoid arthritis during follow-up (2003-09) of women in the Swedish Mammography
Cohort by weekly alcohol intake in 1987 and 1997

Alcohol intake
1987

≤3 glasses/week

>3 glasses/week

No of cases Relative risk (95% CI)

No of cases Relative risk (95% CI)

No of cases Relative risk (95% CI)

Never

21

1.00 (reference)

28

0.96 (0.54 to 1.73)

1

0.43 (0.06 to 3.20)

≤3 glasses/week

—

—

76

0.78 (0.47 to 1.30)

38

0.61 (0.34 to 1.09)

>3 glasses/week

—

—

7

1.34 (0.56 to 3.22)

14

0.48 (0.24 to 0.98)

*Adjusted for age (continuous) and smoking status (categorised as never, former, current ≤10 cigarettes/day, or >10 cigarettes/day).
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Figure
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Fig 1 Dose-response relative risk (with 95% confidence interval) of rheumatoid arthritis by alcohol consumption (glasses
of alcohol/week). Model was adjusted for age (continuous), parity (quartiles), and smoking status (never, former, current
≤10 cigarettes/day, or >10 cigarettes/day). Tick marks represent distribution of cases according to alcohol intake

