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Beer binging and mortality: results from the Kuopio
ischaemic heart disease risk factor study, a prospective
population based study
Jussi Kauhanen, George A Kaplan, Debbie E Goldberg, Jukka T Salonen

Abstract
Objective: To examine the association between beer
binging (regular sessions of heavy beer drinking) and
mortality.
Design: Prospective population based study with the
baseline assessment of level of alcohol intake (dose),
by type of drink and drinking pattern, previous and
existing diseases, socioeconomic background,
occupational status, involvement in organisations
during leisure time, physical activity in leisure time,
body mass index, blood pressure, serum lipids and
plasma fibrinogen concentration, during an average
of 7.7 years’ follow up of mortality.
Setting: Finland.
Subjects: A population sample of 1641 men who
consumed beer who were aged 42, 48, 54, or 60 years
at baseline.
Main outcome measures: All cause mortality,
cardiovascular mortality, death due to external causes,
fatal myocardial infarctions.

Results: The risk of death was substantially increased
in men whose usual dose of beer was 6 or more
bottles per session compared with men who usually
consumed less than 3 bottles, after adjustment for age
and total alcohol consumption (relative risk 3.01 (95%
confidence interval 1.54 to 5.90) for all deaths; 7.10
(2.01 to 25.12) for external deaths; and 6.50 (2.05 to
20.61) for fatal myocardial infarction). The association
changed only slightly when smoking, occupational
status, previous diseases, systolic blood pressure, low
density lipoprotein and high density lipoprotein
cholesterol concentration, plasma fibrinogen
concentration, body mass index, marital status, leisure
time physical activity, and involvement in
organisations were controlled for.
Conclusion: The pattern of beer binging is associated
with increased risk of death, independently of the
total average consumption of alcoholic drinks. The
relation is not explained by known behavioural,
psychosocial, or biological risk factors. Death due to
injuries and other external causes is overrepresented
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among beer bingers, but a strong association with
fatal myocardial infarction suggests that the pathway
may also involve other acute triggers of severe health
events.

Introduction
Heavy consumption of alcohol is known to increase
mortality from all causes and especially from
cardiovascular causes.1-4 Little evidence exists, however,
about the health effects of drinking pattern beyond the
effects of overall consumption. We examined prospec-
tively the relation between binge drinking (regular ses-
sions and heavy beer drinking) of beer and all cause
mortality, cardiovascular mortality, deaths from exter-
nal causes (injuries, poisonings, suicides, violence), and
incidence of fatal and non-fatal myocardial infarction,
with adjustment for total consumption of beer and
other alcoholic drinks. We compared middle aged
Finnish men who usually consume six or more bottles
of beer per session with men who usually have less
than three bottles, and we made adjustments for
several potentially confounding variables.

Subjects and methods
Subjects
The study population comprised a random, age strati-
fied sample of middle aged men living in the city of
Kuopio, Finland, or surrounding rural communities.
The men were aged 42, 48, 54, or 60 years at the base-
line examination that was carried out between March
1984 and December 1989. Of 3235 eligible men, 2682
participated,5 6 of whom 1849 reported drinking beer.
Information on one or more covariables was missing
in 208 men, so the analyses were based on a sample of
1641 men who drank beer.

Baseline examination
The extensive examination protocol and measure-
ments have been described in detail.5-11 The subjects
completed a self administered questionnaire and
participated in a clinical examination. They were
instructed that before the baseline examinations they
should abstain from drinking alcohol for 3 days, smok-
ing for 12 hours, and eating for 12 hours. The
collection of blood specimens and the measurement of
serum lipids and plasma fibrinogen concentrations
were carried out as described previously.7 9-11

Alcohol consumption—We assessed alcohol consump-
tion with a structured quantity and frequency method
using the Nordic alcohol consumption inventory.12 13

Usual frequency of intake and usual dose (in glasses or
bottles) were recorded for each type of drink (beer,
wine, strong wine, spirits) with a structured response
form. We calculated the measure for average weekly
intake of various drinks on the basis of known alcohol
content. A third of a litre bottle of ordinary beer (class
III in Finland) contains 12 g of ethanol, and strong
beer (class IV) 14 g. The usual dose of beer was deter-
mined according to the following scale: < 1 bottle, 1
bottle, < 2 bottles, 2 bottles, 3 bottles, 4 or 5 bottles, 6-9
bottles, > 9 bottles. We used the total mean consump-
tion all alcoholic drinks (grams of ethanol/week) as the
covariate in adjusted models.

Health—We evaluated baseline health on the basis
of the questionnaire, which was checked in an
interview, and on the basis of an examination by a phy-
sician. Current coronary heart disease was defined as
(a) a history of acute myocardial infarction, (b) angina
pectoris, (c) positive angina pectoris on effort in the
Rose interview14 (part of the questionnaire), or (d) the
use of nitroglycerin tablets at least once a week. The
diagnosis of other cardiovascular diseases (stroke,
cardiac insufficiency, claudication) was based on the
questionnaire and the physician’s examination. The
criteria for diabetes were diagnosed non-insulin
dependent or insulin dependent diabetes, or fasting
blood glucose concentration > 11 mmol/l (WHO
criteria), or both.

Psychosocial factors—We classified the occupational
status of the participants as white collar, blue collar, or
farmer on the basis of self reported main lifetime
occupation.9 Information on marital status and unem-
ployment was obtained from the questionnaire.
Involvement in organisations during leisure time,
which we have earlier reported to be associated with
mortality,15 was used as the indicator of social contacts.
For the assessment of depression, we included the
Minnesota multiphasic personality inventory depres-
sion subscale with T score conversion.16

Behavioural and biological risk factors—We estimated
the lifelong exposure to smoking ("cigarette years") as
the product of years smoked and the number of
cigarettes (or other tobacco equivalents) smoked daily
at the time of examination. We assessed physical activ-
ity in leisure time from a 12 month history, modified
from the Minnesota leisure time physical activity ques-
tionnaire; the intensity of physical activity was
expressed in metabolic equivalents of oxygen con-
sumption.8 10 We calculated body mass index as the
ratio of weight (kg) to height (m)2. The measurement
protocol of resting blood pressure has been described
in detail.7 9

Table 1 Background characteristics and risk factors by pattern of beer drinking in 1641
middle aged Finnish men

Characteristic

Usual No of bottles of beer/session

6 or more 3-5
Less than 3

(reference group)

No of men 70 420 1151

Age (SD) (years) 50.4 (6.0) 51.2 (5.6) 52.4 (5.0)

No (%) of married men 54 (77.1) 340 (81.9) 1034 (89.8)

Mean weekly alcohol intake
(pure ethanol, g/week)

278.9 161.3 62.0

Mean (SD) No of cigarette-pack years 559 (386) 585 (377) 710 (432)

No (%) involved in organisations 12 (17.1) 71 (16.9) 107 (9.3)

No (%) other than white collar occupation 42 (60.0) 249 (59.3) 613 (53.3)

No (%) with previous or existing
cardiovascular disease

17 (24.3) 120 (28.6) 289 (25.1)

No (%) with diabetes or glucose intolerance 5 (7.14) 14 (3.33) 57 (4.95)

Leisure time physical activity
(mean (SD) No hours/year)

106 (118) 120 (158) 105 (130)

Mean (SD) body mass index (kg/m2) 26.6 (3.4) 27.3 (3.8) 27.4 (4.0)

Mean (SD) systolic blood pressure (mm Hg) 134.1 (19.7) 132.3 (16.7) 129.5 (17.4)

Mean (SD) cholesterol (mmol/l):

Low density lipoprotein 4.05 (1.02) 4.04 (0.97) 4.07 (1.04)

High density lipoprotein 1.33 (0.33) 1.32 (0.35) 1.30 (0.29)

Mean fibrinogen (g/l) 3.15 (0.57) 3.09 (0.54) 3.00 (0.54)

Mean (SD) depression score* 67.6 (12.7) 67.5 (14.2) 66.8 (12.4)

*According to Minnesota multiphasic personality inventory depression subscale (the higher the score the
worse the depression).
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Follow up
The follow up of all cause mortality and deaths due to
cardiovascular and external causes was achieved
through linkage to the national death registry, which is
maintained for all Finnish citizens. We classified
cardiovascular deaths and deaths due to external
causes according to codes 390-459 and 800 and above,
respectively, of the ICD-9 (international classification
of diseases, 9th revision). We ascertained the incidence
of acute myocardial infarctions, both fatal and
non-fatal, by linkage to the registry of acute myocardial
infarctions, established for the MONICA project (an
international study conducted under the auspices of
the World Health Organisation to monitor trends in
and determinants of mortality from cardiovascular dis-
ease).17 The coverage of this registry was virtually 100%
of the coverage of the national death registry.7 The
mean follow up time for all cause mortality was 7.7
(maximum 10.8) years and for acute myocardial infarc-
tion 5.6 years (maximum 8.8 years). The end date for
the whole cohort was set as the end of the last year
from which registry information was available.

Statistical analysis
We analysed the associations between dose of beer and
all cause mortality, cardiovascular mortality, deaths
from external causes, and fatal and non-fatal acute
myocardial infarction using the Cox proportional haz-

ards model.18 To control for the possible non-linearity
of the relation, we grouped the beer variable into < 3
bottles (reference group), 3-5 bottles, 6 bottles or more.
The first analyses included only age as a covariate. To
check the changes in the risk estimates when total
amount of alcohol was adjusted for, we added the
weekly intake of beer, spirits, and wine (total alcohol
intake) to the model. We then adjusted for a number of
potential confounders. We controlled for smoking, lei-
sure time physical activity, occupational status, marital
status, social contacts, and depression in one model,
and for previous diseases (diagnosed coronary heart
disease, stroke, other cardiovascular disease, diabetes)
in the second. We then added, in turn, systolic blood
pressure, serum low density and high density lipopro-
tein cholesterol concentrations, plasma fibrinogen
concentration, and body mass index in a series of sepa-
rate models to show possible sources of confounding.
Finally, we fitted a full model including all covariates.

Results
Between March 1984 and December 1994, 136 deaths
were registered in the study population. Of these, 59
deaths were due to cardiovascular disease and 25 to
external causes. Of the 137 new acute myocardial
infarctions, 28 were fatal. Table 1 shows the distribution
of beer drinkers by the usual dose per session and the
background characteristics of these groups. The
number of outcome events and the corresponding
mortality and incidence in each category are presented
in table 2.

All cause mortality
The age adjusted Cox survival model showed a positive
dose-response relation between the beer dose per ses-
sion and all cause mortality (table 3). Even after adjust-
ment for the total alcohol intake the relative risk of
death was three times higher in the high dose group
than in the low dose (reference) group and was also
raised in the moderate dose group (table 3, figure). The
difference in relative risk between the high and the low
dose groups remained significant in the Cox models
that further adjusted for behavioural, social, and
psychosocial factors, disease history, and current
diseases, depression, systolic blood pressure, serum low
density and high density lipoprotein cholesterol
concentrations, plasma fibrinogen concentration, and
body mass index (table 3). After simultaneous
adjustment for all covariates, the relation between six
or more beers per session and all cause mortality was
still significant (2.05 (1.01 to 4.14)).

Cardiovascular mortality
The relative risk of cardiovascular death was higher in
the high dose group than in the low dose group, but
the difference was not significant when adjusted for age
and total alcohol intake (2.42 (0.87 to 6.72)) (figure). In
a model with additional adjustment for previous
diseases the estimated relative risk was significantly
increased (3.64 (1.28 to 10.35)), but in the full model
the relative risk decreased to 2.08 (0.69 to 6.27). The
estimated relative risks in the moderate dose group
varied between 1.60 (0.88 to 2.89) in the first model to
1.27 (0.70 to 2.39) in the full model.

Table 2 Number of deaths and acute myocardial infarctions, and
corresponding mortality and incidence, by pattern of beer
consumption in 1641 middle aged Finnish men

Usual No of bottles of beer/session

6 or more
(n=70)

3-5
(n=420)

Less than 3
(reference

group)
(n=1151)

All deaths: 15 44 77

Mortality/100 000 person years 2985 1402 853

Cardiovascular deaths: 7 20 32

Mortality/100 000 person years 1393 637 355

Deaths from external causes: 4 6 15

Mortality/100 000 person years 796 191 166

Myocardial infarctions: 7 41 89

Incidence rate/ 100.000 person years 1807 1822 1348

Fatal myocardial infarctions
(% of all infarctions)

6 (86) 10 (24) 12 (13)

Table 3 Adjusted relative risks (95% confidence interval) relating to beer drinking
pattern and all cause mortality in 1641 Finnish men

Adjustments

Usual No of bottles of beer/session

3-5 6 or more

Age 1.80 (1.24 to 2.61)* 4.01 (2.30 to 6.98)*

Age, total alcohol consumption 1.64 (1.12 to 2.41)* 3.01 (1.54 to 5.90)*

Age, total alcohol, occupational status, marital status,
involvement in organisations, smoking, leisure time
physical activity, depression

1.32 (0.88 to 1.96) 2.00 (1.00 to 3.98)*

Age, total alcohol, previous diseases 1.67 (1.13 to 2.46)* 3.49 (1.76 to 6.93)*

Age, total alcohol, systolic blood pressure 1.61 (1.09 to 2.36)* 2.88 (1.47 to 5.67)*

Age, total alcohol, low and high density lipoprotein
cholesterol

1.62 (1.10 to 2.38)* 2.94 (1.50 to 5.75)*

Age, total alcohol, fibrinogen 1.58 (1.07 to 2.31)* 2.45 (1.25 to 4.81)*

Age, total alcohol, body mass index 1.60 (1.09 to 2.36)* 2.99 (1.52 to 5.86)*

Age, total alcohol, all covariates 1.31 (0.88 to 1.96) 2.05 (1.01 to 4.14)*

Reference group=less than 3 bottles.
Previous diseases: coronary heart disease, stroke, other cardiovascular disease, diabetes.
*P<0.05.
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External deaths
In the age adjusted model the risk of death due to
external causes (violence, suicides, injuries, poisonings)
was seven times as high as that of the low dose group,
and further adjustment for total alcohol intake did not
notably change the relative risk estimate (table 4,
figure). The association remained significant in every
model, and, with all covariates included, the relative
risk was still 5.78 (1.40 to 23.91) (table 4). The risk was
not significantly increased in the moderate dose group.

Myocardial infarctions
We found no significant relation between the usual
beer dose and myocardial infarctions (table 5). In fatal
myocardial infarction, however, there was a clear
gradient. In the high dose group the risk of fatal myo-
cardial infarction was more than six times that of the
low dose group when age and total alcohol consump-
tion were controlled for (figure). Adjustments for other

covariates had no appreciable effect on the relative risk,
except in the fibrinogen model. The raised risk of fatal
myocardial infarction remained significant when all
covariates were included in the same model (table 5). In
the moderate dose group the raised risk relative to the
low dose group was marginally significant.

Discussion
Many population based studies have shown a J shaped
or U shaped association between use of alcohol and all
cause mortality.1-4 It is unclear, however, whether drink-
ing pattern may have specific health consequences
beyond total alcohol consumption. In this study the
pattern of heavy acute intake of beer was associated
with all cause mortality, deaths from external causes,
and fatal myocardial infarctions in middle aged men,
regardless of their total average consumption of beer,
wine, and spirits. The risks were significantly higher
among men who usually drank six or more beers at a
time than among men who usually had less than three
beers at a time. Our findings suggest that drinking pat-
tern may have independent effects on health that are
not explained by total consumption.

Pattern of alcohol intake is often considered to
be more important than frequency of drinking as a
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Table 4 Relative risk (95% confidence interval) for external causes of death (injuries,
poisonings, violence, and suicides) by pattern of beer consumption in 1641 middle
aged Finnish men

Adjustments

Usual No of bottles of beer/session

3-5 6 or more

Age 1.19 (0.46 to 3.07) 5.04 (1.66 to 15.29)*

Age, total alcohol consumption 1.32 (0.50 to 3.50) 7.10 (2.01 to 25.12)*

Age, total alcohol, occupational status, marital
status, involvement in organisations, smoking,
leisure time physical activity, depression

1.09 (0.40 to 2.96) 5.95 (1.52 to 23.23)*

Age, total alcohol, previous diseases 1.34 (0.51 to 3.55) 6.68 (1.82 to 24.49)*

Age, total alcohol, systolic blood pressure 1.36 (0.51 to 3.59) 7.37 (2.08 to 26.17)*

Age, total alcohol, low and high density lipoprotein
cholesterol

1.34 (0.51 to 3.55) 7.48 (2.11 to 26.56)*

Age, total alcohol, fibrinogen 1.25 (0.47 to 3.30) 6.27 (1.77 to 22.18)*

Age, total alcohol, body mass index 1.34 (0.51 to 3.55) 7.19 (2.03 to 25.40)*

Age, total alcohol, all covariates 1.09 (0.40 to 3.00) 5.78 (1.40 to 23.91)*

Reference group=less than 3 bottles.
*P<0.05.

Table 5 Relative risks (95% confidence intervals) of acute myocardial infarction and fatal myocardial infarction, by pattern of beer
consumption in 1641 middle aged Finnish men

Adjustments

Usual No of bottles of beer/session

3-5 6 or more

Acute
myocardial infarction

Fatal acute
myocardial infarction

Acute
myocardial infarction

Fatal acute myocardial
infarction

Age 1.45 (1.00 to 2.10) 2.62* (1.14 to 6.14) 1.47 (0.68 to 3.17) 9.29* (3.48 to 24.82)

Age, total alcohol consumption 1.52* (1.01 to 2.27) 2.43* (1.00 to 5.88) 1.49 (0.63 to 3.51) 6.50* (2.05 to 20.61)

Age, total alcohol, occupational status, marital status,
involvement in organisations, smoking, leisure time
physical activity, depression

1.33 (0.89 to 2.00) 2.18 (0.90 to 5.29) 1.01 (0.42 to 2.42) 4.96* (1.44 to 17.08)

Age, total alcohol, previous diseases 1.45 (0.97 to 2.17) 2.34 (0.96 to 5.71) 1.59 (0.67 to 3.78) 11.18* (3.27 to 37.03)

Age, total alcohol, systolic blood pressure 1.48 (0.99 to 2.21) 2.37 (0.98 to 5.75) 1.43 (0.60 to 3.38) 6.37* (2.00 to 20.26)

Age, total alcohol, low and high density lipoprotein
cholesterol

1.46 (0.98 to 2.18) 2.38* (0.99 to 5.76) 1.32 (0.55 to 3.16) 6.07* (1.92 to 19.24)

Age, total alcohol, fibrinogen 1.47 (0.98 to 2.20) 2.39* (0.99 to 5.75) 1.22 (0.52 to 2.85) 4.89* (1.53 to 15.63)

Age, total alcohol, body mass index 1.48 (0.99 to 2.22) 2.38* (0.98 to 5.76) 1.47 (0.62 to 3.47) 6.47* (2.04 to 20.52)

Age, total alcohol, all covariates 1.28 (0.85 to 1.93) 2.40 (0.95 to 6.06) 0.96 (0.39 to 2.35) 7.05* (1.93 to 25.67)

Reference group=less than 3 bottles.
*P<0.05.
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determinant of actual alcohol misuse.19 Few studies,
however, have tried to examine this in a general popu-
lation, in which most individuals be classified not as
misusers but as moderate drinkers. Even the most
recent recommendations on alcohol use that are
based on large population based studies20 21 emphasise
the limits of average weekly consumption and not the
way people reach, exceed, or keep themselves within
the limits.

Congruence with other studies
Our finding that average consumption and drinking
pattern may have separate effects is supported by a
recent case-control study, in which drinking pattern
seemed to modify the risk of stroke in light to moder-
ate drinkers, and sporadic or occasional pattern was
associated with higher risk than regular and evenly dis-
tributed consumption.22 Cross sectional analyses in the
lung health study23 showed that alcohol consumption
was itself inversely related to body mass index, whereas
greater modal intake (number of alcoholic drinks on a
day that alcohol is consumed) was positively associated
with greater body mass index.

We were especially interested in beer drinking as
over half of all alcohol in Finland is consumed as beer.
Wine, for example, still holds a fairly narrow share of
the market.24 Alcohol consumption per head of popu-
lation in Finland is similar to many other Western
countries and in 1993 was 6.8 litres pure ethanol, the
same as in the United States and slightly less than in
the United Kingdom.24 Population surveys in Finland
indicate that the traditional way of drinking infre-
quently but heavily has remained quite common.25

Thus, beer binging was well represented in our study
population.

Prospective findings from the Copenhagen city
heart study showed that the frequency of drinking beer
was not associated with all cause mortality, but three to
five beers a day implied a reduction in cardiovascular
mortality compared with those who never drank beer.26

Drinking three to five glasses of spirits a day was asso-
ciated with an increased risk of both all cause and
cardiovascular deaths, whereas daily intake of wine was
related to significantly lower mortality. That study,
however, focused on frequency of intake and type of
drink, and not on drinking pattern. To enhance the
validity of the measurement we used a detailed
quantity and frequency scale that included separate
questions on each type of drink. As in other population
studies self reported use of alcohol is still likely to
underestimate the real consumption level.3

Possible mechanisms
The reason that the men who indulged in heavy
drinking sessions had an increased risk of death in our
follow up study might come from beer itself, from the
pattern of heavy acute intake, or from other characteris-
tics that are associated with men who prefer to drink six
or more beers at a time. After adjustment for total beer
consumption, the pattern of heavy acute intake
remained a significant predictor of mortality. Thus, the
total average amount of beer drinking, or intake of other
types of alcohol, did not explain the association. Regard-
ing potential confounding, the Kuopio ischaemic heart
disease risk factor study15 allowed us to adjust for several
known risk factors and background variables. In general

the observed associations did not change after
adjustment for smoking, physical activity, occupational
status, marital status, social contacts, depression, or
previous and existing diseases. Systolic blood pressure,
obesity, and serum lipids and plasma fibrinogen concen-
trations did not, however, explain the effect. After simul-
taneous adjustment for all the covariates, the risk of any
death, death from external causes, and fatal myocardial
infarction remained significantly raised.

Association with sudden events
The magnitude of the relation was strongest with
deaths from external causes and fatal myocardial
infarctions. Risks of injuries, poisoning, violence, and
suicide apparently increase with acute intoxication.
Thus, six or more bottles of beer may well imply greater
likelihood of these events. Our results on fatal myocar-
dial events suggest that heavy acute intake of beer may
involve acute triggers of severe pathophysiological
events in the myocardium or the coronary arteries, or
both. These events might include arrhythmia, ischae-
mia, and possibly thrombotic processes.

Although relative risks in the group of men drink-
ing six or more beers seem to be high, the attributable
risk in the population becomes important only if this
drinking pattern becomes sufficiently common. In our
study only 4% of men drank six or more beers .

The literature on possible differential effects of vari-
ous types of alcoholic drink is growing.26-28 Our findings
show that it is equally important to examine carefully the
relation between drinking patterns—especially occa-
sional heavy intake—and health outcomes.
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Time since childbirth and prognosis in primary breast
cancer: population based study
Niels Kroman, Jan Wohlfahrt, Knud West Andersen, Henning T Mouridsen, Tine Westergaard,
Mads Melbye

Abstract
Objective: To investigate whether time since birth of
last child was of prognostic importance in women
with primary breast cancer.
Design: Retrospective cohort study based on a
population based database of breast cancer diagnoses
with detailed information on tumour characteristics,
treatment regimens, reproductive factors, and vital
status.
Setting: Denmark.
Subjects: 5652 women with primary breast cancer
aged 45 years or less at the time of diagnosis.
Main outcome measures: 5 and 10 year survival;
relative risk of dying.
Results: Women diagnosed in the first 2 years after
last childbirth had a crude 5 year survival of 58.7%
and 10 year survival of 46.1% compared with 78.4%
and 66.0% for women whose last childbirth was more
than 2 years before their diagnosis. After adjustment
for age, reproductive factors, and stage of disease
(tumour size, axillary nodal status, and histological
grading), a diagnosis sooner than 2 years since last
childbirth was significantly associated with a poor
survival (relative risk 1.58, 95% confidence interval
1.24 to 2.02) compared with women who gave birth

more than 5 years previously. Further analyses
showed that the effect was not modified by age at
diagnosis, tumour size, and nodal status.
Conclusion: A diagnosis of breast cancer less than
2 years after having given birth is associated with a
particularly poor survival irrespective of the stage of
disease at debut. Therefore, a recent pregnancy
should be regarded as a negative prognostic factor
and should be considered in counselling these
patients and in the decisions regarding adjuvant
treatment.

Introduction
An early first delivery and a large number of
childbirths are among the best established factors con-
ferring a low risk of breast cancer.1 Recent studies have
described a dual effect of full term pregnancy on the
risk of breast cancer, with a transiently increased risk
immediately after childbirth followed by a long term
reduction in the risk .2-4

Although these findings relate to the risk of devel-
oping breast cancer, they could also have implications
for the prognosis of this disease. A breast cancer that
is established before or during pregnancy might
accelerate its growth under the influence of high
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