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hypothesis is supported by the presence of IgA rheumatoid factor
only in patients who have coeliac disease and IgA nephropathy and
not in coeliac patients who do not have nephropathy.
The coexistence of these two specific disorders may explain why

the proportion of patients in our population who had gliadin
dependent mucosal lesions was definitely higher than that recently
described by Hed et al in a large population of healthy blood donors
screened for the presence of IgA-antigliadin antibodies.'5 Both
studies show that subclinical forms of coeliac disease are probably
more common than was believed in the past and that in predisposed
patients the renal disease may be its only clinical manifestation.

We thank Dr Paola Roggero for providing serum samples from the
children with coeliac disease and Mrs Mascia Marchesini for typing the
manuscript.
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Alcohol consumption and the risk of alcohol related cirrhosis in
women

ROBYN NORTON, ROBERT BATEY, TERENCE DWYER, STEPHEN MAcMAHON

Abstract

The risks in women of cirrhosis with a likely primary alcohol
aetiology were estimated for various levels of alcohol consump-
tion in a case-control study. Data were obtained from 41 women
with a first diagnosis of cirrhosis who had no evidence of
non-alcohol-related cirrhosis; three matched controls were inter-
viewed for each case. Significant increases in the risk of cirrhosis
were detected at levels ofconsumption between 41 and 60 g daily;
above this level a dose-response relation was observed. The risk
of cirrhosis did not appear to be influenced by other nutritional
factors or history of liver disease or use of hepatotoxic drugs.
One per cent of Australian women consume more than 40 g
alcohol daily, yet more than 90% of women identified with
cirrhosis consumed alcohol at this level.

Preventive interventions to reduce alcohol consumption in the
smali group ofwomenwho consume more than 40 g daily have the
potential to reduce substantialiy the incidence of alcohol related
cirrhosis.

Introduction

There is concern about the potential consequences of increasing
alcohol consumption in women. I2 It has been suggested that women
may develop liver damage at low levels of daily alcohol consump-
tion.34 Few data are available, however, from which to determine
the level of alcohol consumption at which an important increase in
the risk of alcohol related cirrhosis occurs. Furthermore, we do not
know whether other factors such as hepatotoxic drug use or a history
of other liver disease interact with alcohol to increase the risk of
cirrhosis.' 6
We report the results of a case-control study which was designed

to determine in women the relative risks of cirrhosis with a likely
primary alcohol aetiology at various levels ofdaily alcohol consump-
tion. The role,of several factors hypothesised to interact with alcohol
in the development ofalcohol related cirrhosis was also investigated.

Subjects and methods
Over 20 months (July 1982 to February 1984) all women with a first

diagnosis of cirrhosis of the liver admitted to eight main hospitals in the
Sydney metropolitan region were identified prospectively. Women were
eligible for selection as cases if they resided in the Sydney metropolitan area,
were not lifetime abstainers from alcohol, and did not have cirrhosis with a
primary aetiology known not to be related to alcohol. Fifty two women met
these criteria. Of these, seven were considered too ill to be interviewed and
41 (91%) ofthe remainder consented to participate. In 37 of these women the
hospital diagnosis indicated cirrhosis of probable primary alcohol aetiology.
We judged 31 women to have "definite" cirrhosis on the basis of a liver
biopsy (in 10), an isotope liver scan (in 16), or, when liver biopsy was
contraindicated, standard clinical signs and biochemical tests7 (in five). In
six women there was evidence of "possible" cirrhosis; in these cases liver
biopsy was not contraindicated and diagnoses were based on clinical signs
and biochemical tests alone. The remaining four women had hospital
diagnoses of cryptogenic cirrhosis. In two of these women diagnoses were
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based on biopsy specimens which were positive for cirrhosis but neither
confirmed nor excluded alcohol as the primary aetiological factor; in the
other two women the diagnosis was based on an isotope liver scan in one and
clinical signs and biochemical tests in the other.

Controls were selected from women admitted to the medical and surgical
wards of the same eight hospitals who were residents of the Sydney
metropolitan area and who were not lifetime abstainers from alcohol.
Because of concern that hospital populations may overrepresent heavy
drinkers8 women admitted with conditions which might have been alcohol
related, such as trauma, hypertension, or carcinoma of the head or neck,
were not eligible for selection as controls. Three controls matched for
hospital ofadmission and age (within five years) were selected for each case.

Only 5% of the potential controls refused to participate in the study.
All cases and controls were interviewed in hospital by using a standardised

questionnaire and standardised interviewing techniques. Demographic
information and data on previous liver diseases, use of hepatotoxic drugs,
daily nutritional intake, and family history of liver disease or alcohol related
problems were sought in the questionnaire. Information on current and
lifetime alcohol consumption was sought in an alcohol history section and
the nutritional intake section of the questionnaire. The reliability of both
methods of data collection on alcohol consumption has been shown.39 In the
alcohol history section data were collected on the usual number of days on

which alcohol was consumed each month and the average number of drinks
(each equivalent to 10 g alcohol) consumed per drinking day. After each
interview information on alcohol consumption was sought from each
subject's medical record. Information on alcohol consumption was also
sought from the medical records of the potential cases and controls who were

not interviewed. A measure of preadmission dailv alcohol consumption was

derived for each participant using the highest measure obtained in the
alcohol history or nutritional intake section of the questionnaire or in the
medical records. Data on this measure of alcohol consumption from three
definite cases and eight controls were excluded from analyses because these
women reported having altered their alcohol consumption for some

time before admission as a consequence of their illness. An estimate of pre-

admission daily alcohol consumption could not be determined for one other
control and two definite cases who declined to provide quantitative data on
alcohol consumption.

Estimates of preadmission daily alcohol consumption were categorised as

0-20 g, 21-40 g, 41-60 g, 61-80 g, and over 80 g. The planned analyses
included calculating odds ratios (estimates of relative risk) and 95%
confidence intervals for the risk of cirrhosis at levels of consumption above
20 g daily, using 0-20 g daily as the reference category. The risk of cirrhosis
at each level of alcohol consumption was estimated in three separate
analyses, one in the definite cases alone, another including both the definite
and possible cases, and the third including all cases-definite, possible, and
cryptogenic-in which a measure of preadmission daily alcohol consump-

tion was available. Similar planned analyses entailed calculating odds ratios
and 95% confidence intervals for the risk ofcirrhosis at various levels of daily
alcohol consumption adjusted for body weight using zero to 0-5 g/kg body
weight as the baseline. Multiple logistic regression analyses were conducted
(BMDP statistical package) to determine whether any other variables of diet
or drug or medical history contributed to the risks of developing cirrhosis
after controlling for the preadmission daily alcohol consumption.
p Values for differences among groups were calculated by Student's t test.

Results

The mean age in definite cases was 50 years (SD 10; range 27-71). This was
similar to that in possible cases (mean 43; SD 15) but lower than that in
cryptogenic cases (mean 68; SD 8). The mean preadmission daily alcohol
consumption (g/day) in definite and possible cases was also similar and
roughly 100 g greater than that in cryptogenic cases (table I). The mean

preadmission consumption and mean consumption adjusted for body weight
(g/day/kg) in both definite and possible cases were significantly greater than
those in controls (p<0w001). These measures of consumption in patients

TABLE I-Highest measure of preadmission daily alcohol consumption in cases and
controls. Values are means (SEM in parentheses)

Case groups

Definite Possible Cryptogenic
Alcohol
consumption Cases Controls Cases Controls Cases Controls

g/day 118(10-2) 6(1-3) 112(19-2) 8(2-4) 12(12-0) 7(3-2)
g/day/kg 2-1(0 2) 0 1(0 02) 2-1(0 2) 0 1(0 05) 0-2 (0-2) 0 1(0 06)

81

with cryptogenic disease, however, were not significantly different from
those of controls (p>0 05).

Data on lifetime consumption from the three patients with definite
cirrhosis who reported having altered their alcohol consumption before
admission showed that their premorbid daily alcohol consumption (over 80 g
in all cases) was similar to the preadmission daily alcohol consumption in
other definite cases. In the 11 potential cases in which interview was not
carried out the mean preadmission alcohol consumption estimated from
medical records was not different from that estimated from the medical
records ofthe interviewed group (p>0 05). Mean preadmission daily alcohol
consumption estimated from the medical records ofthe six potential controls
who were not interviewed was not different from that estimated from the
medical records of interviewed controls (p>0 05).
The average frequency of alcohol consumption was greater in definite and

possible cases (30 days a month) than in controls (six days a month)
(p<0 01). Mean total lifetime consumption was also greater in definite cases
(755 kg) than controls (29 kg) (p<0 005); a similar difference between
possible cases (689 kg) and controls (27 kg) did not achieve statistical
significance (p>0 05). The average frequency of consumption and mean
total lifetime consumption in cryptogenic cases (eight days a month and 39
kg, respectively) and controls (nine days a month and 64 kg) were similar
(p>0 05). In none of the groups was there a difference between cases and
controls in the number of years of alcohol consumption (p>0 05); the means
for definite, possible, and cryptogenic cases were 25, 15, and 30 years,
respectively.

Table II shows the distribution of cases and controls across the five
categories of preadmission daily alcohol consumption. In roughly 80% of

TABLE ii-Distribution of highest measure ofpreadmission consumption in cases and
controls

Case groups

Alcohol Definite Possible Cryptogenic
consumption
(g) Cases Controls Cases Controls Cases Controls

0-20 0 64 0 16 3 1 1
21-40 1 5 0 1 0 1
41-60 1 1 1 0 1 0
61-80 4 0 0 0 0 0
>80 20 0 5 0 0 0

both definite and possible cases the women reported consuming more than
80 g daily. All women in the cryptogenic group consumed less than this,
three of the four patients consuming 20 g or less daily. As none of the
matched sets of cases and controls were concordant for category of alcohol
consumption the planned matched analyses could not be conducted. In
addition, as none of the patients in the definite or possible group consumed
20 g or less daily we could not calculate unmatched odds ratios using the 0-20
g level as the reference category. Exact 95% confidence intervals, however,
could be calculated from the unmatched data using a statistical program

similar to tleat developed by Baptista and Pike.'0 This allowed determination
ofthe minimum preadmission daily alcohol consumption at which the risk of
cirrhosis increased significantly above that at levels of daily consumption of
20 g or less. All analyses suggested typical dose response increases in the risk
of cirrhosis (table III). Data from definite cases and controls indicated a

highly significant increase in risk at levels of preadmission consumption
between 61 and 80 g daily. Data from the definite and possible cases

combined indicated a highly significant increase in risk at the 41 to 60 g level.
The increase in risk at this level was also evident when cryptogenic cases

were included in analyses with definite and possible cases. In data from
definite cases and controls a significant increase in risk was evident at levels
ofpreadmission daily alcohol consumption ofbetween 0 5 and 1 0 g/kg body

TABLE iiI-Exact 95% confidence intervalsfor relative risk ofcirrhosis at various levels
ofpreadmission alcohol consumption

Case groups

Alcohol Definite and Definite, possible,
consumption (g) Definite possible and cryptogenic

0-20 - -

21-40 0-27 to - 0-29 to - 0 07 to 61-52
41-60 0-82 to - 6-32 to - 4 70 to 4818-01
61-80 25-87 to - 32-41 to - 17-30 to -

>80 162-64 to - 25754 to - 139-93 to -
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weight (95% confidence interval 7-47 to oc) in comparison with levels below
0 5 g/kg. An increase in risk at this level was also evident when possible and
cryptogenic cases were included in the analyses.
Of all the non-alcohol variables investigated, only mean daily protein

intake differed significantly between cases and controls. Univariate analyses
suggested a 35% lower mean protein intake in definite and possible cases (40
g daily) compared with controls (61 g daily) (p<005). In multiple logistic
regression analyses, however, protein intake could not be shown to
contribute significantly to the risk of cirrhosis after controlling for
preadmission daily alcohol consumption (p>O 10).

Discussion

These results show that the risk of cirrhosis with a likely primary
alcohol aetiology is significantly increased in women who consume
between 41 and 60 g alcohol daily. The observed increase in risk at
this level of preadmission daily alcohol consumption did not appear
to be mediated by any of the other nutritional, drug use, or medical
history factors studied. The increase in risk in those consuming 41
to 60 g daily was evident from analyses of data from the combined
definite and possible cases; inclusion of data from the cryptogenic
cases did not alter this result.
The similarity of data on alcohol consumption, age, and other

factors in the definite and possible cases suggests that these cases
constituted a homogenous group. By contrast, the cryptogenic cases
were quite distinct from the other two case groups; patients were
older and their mean preadmission daily alcohol consumption was
substantially lower than that in either the definite or possible cases.
A primary alcohol aetiology seems unlikely in three of the
cryptogenic cases, in each of which the patient reported consuming
less than 10 g alcohol a month. A primary alcohol aetiology is more
likely, however, for the other cryptogenic case, in which the patient
reported consuming 54 g alcohol daily; similar levels of alcohol
consumption were reported in one definite and one possible case.
A preadmission daily alcohol consumption less than 41 g was

reported in one definite case. This woman had a biopsy diagnosis of
alcohol related cirrhosis and her alcohol consumption was con-
sistently reported as 30 g daily in each source of data about
alcohol intake. This level of consumption was confirmed by her
spouse. This woman was, however, of low body weight and
her preadmission consumption exceeded 0 5 g/kg. Levels of
consumption between 0-5 and 1-0 g/kg were associated with a
significantly increased risk of cirrhosis. Interestingly, in all definite
and possible cases the patients consumed more than 0 5 g alcohol/kg
daily, whereas only 3% of controls consumed alcohol at this level.

Assessment of the validity of the study findings requires con-
sideration of several potential sources of bias. In any study which
measures self reported alcohol intake the possibility of under-
estimation of alcohol consumption cannot be excluded." In this
study the highest of the three measurements ofalcohol consumption
was used in the risk analyses. Nevertheless, if this measure
still represents an underestimate of true consumption then the
minimum level of consumption at which the risk of cirrhosis is
increased significantly may be greater than 41-60 g daily. The
potential bias introduced by the possible inclusion of women
without cirrhosis or women with cirrhosis of non-alcohol aetiology
among those cases without a biopsy diagnosis was also considered.
The mean preadmission daily alcohol consumption ofpossible cases
and definite cases diagnosed other than by biopsy was not different
from that of cases diagnosed by biopsy. In addition, women in five
of the six definite cases who consumed 80 g or less daily were
diagnosed by biopsy. Thus our results are unlikely to be biased by
the inclusion of data from cases without a biopsy diagnosis. The
estimates of risk in the study are also unlikely to be biased by the
selection ofeither cases or controls. The premorbid consumption by
at least three of the five women with definite cirrhosis who did not
contribute data on preadmission consumption was similar to the
preadmission consumption in other definite cases. The mean daily

consumption in potential cases and controls who were not inter-
viewed was not different from that in study cases and controls. In
addition, the frequency and quantity of alcohol consumption in
study controls was almost identical with that reported for women of
similar age in a random sample of women in the Australian urban
population.'2

In summary, these results indicate significant increases in the risk
ofalcohol related cirrhosis at levels ofconsumption greater than 40 g
daily. Previous studies have reported an increased risk of ascitic
cirrhosis of unspecified primary aetiology at levels of consumption
between 21 and 40 g daily in both men and women.343 We do not
know, however, whether this represents a true increase in the risk of
cirrhosis with a primary alcohol aetiology or a contributory role of
alcohol in the development of cirrhosis of other primary aetiology.
In this study the reported consumption of 30 g daily in one case
suggests that alcohol related cirrhosis may develop at levels of
consumption between 21 and 40 g daily, but it is unclear whether
the risk at this level is different from that at levels below 20 g
daily. Nevertheless the absolute risk of developing alcohol related
cirrhosis at levels of consumption between 21 and 40 g is un-
doubtedly slight given both the low incidence of cirrhosis in
Australian women'4 and the finding that 7% of controls in the study
consumed alcohol at this level. At levels of alcohol consumption
above 40 g daily the absolute risk increased sharply. In our study
more than 90% of women in identified cases consumed alcohol
above this level. Only 1% of controls, however, reported consump-
tion ofmore than 40 g daily, which is a similar proportion to that in
women in the general population.'2

In terms of both individual and population -attributable risks
preventive interventions to reduce consumption of alcohol'5 in the
small group of women who consume more than 40 g daily have the
greatest potential to produce important reductions in the incidence
of alcohol related cirrhosis. Preventive interventions at lower levels
of consumption might also be beneficial, particularly if postulated
genetic factors can be shown to identify women who are most
susceptible to alcohol induced liver damage. 16

We thank Mr Philip Mock and Professor Geoffrey Berry (Department of
Public Health, University of Sydney) for their advice and help with the
statistical analyses. This study was supported by a grant from the New South
Wales Drug and Alcohol Authority.
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