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Lifestyle effect on total IgE

Lifestyles have a cumulative impact on controlling total IgE levels

T. SiTIRAKAWA, & K. MORIMOTO

i)i'|);ir1un'iu oi Hygiuni' aiui l'rfvcntivc Medic iiu'. S(lu)t)l of Mcdiciiu-, Osaka University, Japan

Recent studies have demonsliated an iiiereasing nuiubei' of cases of allei'iry in economi-
cally developed societies. Many of these allergic reactions are mediated by IgE antibodies
whose levels arc under genetic control. However, this large increase of allergy prevalence
cannot be e.\])Iained by genetic mutations; comprehensive lifestyles may also play roies in
detertriiiiing total igK levels. Total Igl'l levels weie determined from serum samples taken
from 706 liarti metal workers who respoiulccl to a questionnaire including 17 ilenis related
to physical and mental health practices. Five factors tending to normalize Igl', upward
and three tending to normalize IgE downward when we keep good lifestyles were
e.xtracteci using MANOVA analysis. We therefore constructed a Health Practice Index in
Allergie reactions (HI'lA); eight physical and mental health practices were significantly
(/^<0.0r)) associated with eiunulati\e elex'ations or suppressions of total IgE levels when
sex, age and environmental factors wete controlled lor. Mtlltivariato analyses demon-
strated a tiraniatic synergism (Relative Risk >'2.0. /^<{).O5) of unhealthy lifestyles
determining a bipt)Iar high risk for elevated or suppressed IgE levels whieh in turn may
result in allergic diseases or imnumo-suppression. Maintenance of healthy lifestyles ma\'
pro\-e benelu iaI for reducing the prc\alence of allergic clisortlei's.

Kry words: a!Ierg)'; health |>ra(tiies; innnunoglobulin I'.: lifestyle; multiple logistic analy-
sis.
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IgE is unique among the immunoglobulins (Ig)
in its relationship to the genesis of allergic dis-
eases, such as broticiiial aslhtna, dermatitis and
rhinitis, in economically developed societies
(22). Early interest was focused on the relation-
ship of IgE levels to genetic backgrounds (19).
A large number of cross-sectional studies (2, 6,
10, 12-15, 24, 30) have docutnetited a variety of
lactoi's affecting IgE levels. These iticlude sex
(2, 10, 15, 30), race (24), age (2, 6, 10, 12-15,
24, 30) and smoking habits (6, 10, 12-14, 24).
However, findings from this area of research
continue to be controversial (3, 8). To control
for the various factors which may itilluence ftnd-
ings at a single point in time in cross-sectional
studies, Barbee et al. (3) conducted an 8-year

follow-up cohort study in Arizotia, USA. This
study, the results of which are also controver-
sial, Ibtmd ihat IgK levels in noti-atopic subjects
at-e tieither age- tior sex-related, but that
smoking is associated with higher IgE levels in
males regardless of atopic status.

The discrepancies in tesults between the
above studies have arisen, we believe, because
the effecis of "cotnprehensive lifestyles" on IgE
levels have not been accounted for. Since the
time Breslow et al. (5) demonstrated that life-
styles unquestionably play a tole in determinitig
age-adjusted mortality rates within the general
populatioti, much interest has been focused on
the relationship of lifestyle to development of
several chronic diseases, including coronary
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Table 1

Subject profiles

Male

Female

Exposure

No

Yes

No

Yes

No.
eases

239

331

113

23

< 3 0

75

84

56

1

Age

30-39

78

89

18
2

(yr)

40-49

55

84

28

15

> 5 0

31

70

11

5

heart disease, strokes and cancers (4). The de-
termination of the relationship of blood pressure
and serum cholesterol level to the etiology of
cardiovascular diseases has also been a striking
result of studies of how lifestyle can affect the
biological mediators of health and disease (9).
Although the prevalence of allergic diseases has
doubled from a few percent to more than 10%
within the last two decades (22), and the rela-
tionship of individual health practices - includ-
ing smoking (6, 10, 12-14, 24), nutrition (25)
and exposure to various types of stress (20) or
environmental factors (air pollution, indoor pol-
lution, occupational dust exposure and respira-
tory infections) (21, 28, 31) - to allergic diseases
has been investigated, individual health prac-
tices have not been considered part of overall
"comprehensive lifestyles" that are themselves
possibly determinative of IgE levels.

The purpose of this study was therefore to
determine the combined impacts of comprehen-
sive lifestyles responsible for total IgE levels at
any given life-stage while controlling for some
confounding variables. This approach offers
new insight into the dynamics of the relation-
ship between IgE levels and lifestyles, and en-
ables us to further protect ourselves from aller-
gic diseases that are exhibiting an upward trend
(22).

MATERIAL AND METHODS

Subjects and their work environment

A sample population of 733 subjects was
selected from among workers 18 years of age or
older at a hard metal plant (18, 26). Twenty-

seven {3.7% of the above) atopic subjects were
excluded frotxi participation because they had
symptoms, positive histories of allergic diseases
or positive skin reactivity identified during test-
ing done prior to starting work in the plant. A
total of 570 male and 136 female workers were
available as subjects for the present study.

Details of the environmental studies conducted
within the plant have been described in previous
reports (18, 26). Briefly, during a 6-h period air
samples of total dust and vapour were collected at
intervals from the working zones, using a dust
sampling pump (Dupont P-6000). The cobalt
eoncentration was determined by atomic absorp-
tion spectrophotometry. The subject's duration
of exposure was ascertained at individual inter-
views. Subject profiles are summarized in Table
1.

Serological analysis

Serum samples were collected frotn each of the
subjects and frozen at -80°C until tests were
conducted. Total serum IgE was determined in
duplicate using Phadebas PRIST (2-6, 8, 12-
14, 24, 30), a techtiique in which the most
precise and specific measurements are too low
(< 10 IU/ml) IgE levels (2, 3, 6, 8, 10, 12-15,
24, 30).

Questionnaire and data analysis

We designed a questionnaire eomposed of both
physieal and mental health-related items similar
to that of Bcrkman & Breslow (5). After a series
of preliminary studies conducted within the gen-
eral population of Tokyo metropolitan area, 17
habit items from five major areas of health
concern were coUeeted in a questionnaire.
These items were related to eating habits (regu-
larity of eating, salt consumption, nutritional
balanee, eating breakfast and snacking), mental
qualities (enjoying hobbies, feeling busy, sub-
jective mental stress, life satisfaction), physical
qualities (physical exereise, condition compared
with that of 6 months ago), tastes (smoking
status, alcohol consumption and tea or eoffee
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consuinplioii) and basic way of living (working
lime, regularity of daily life, sleeping lime). An
obesity index was also ctileulated for each sub-
ject according to BMI (Body Mass Index) (7).
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h'ig. 1. A. l'"rec|uency distribution of log(lgl".) for niali- sul)-
jet ts without hard metal exposure. Total lg!\ was determinetl
hy I'harniacia I 'RIST | 2 , :i, ti, H. 10, ri-l.""), 24, 30] . A
normal distribution was fouiul after logarithmie eoiiversion
with a geometric mean of 43..') lU/nil , slightly lower tlian
thalg (15..') IU/ml) of the female workers because of higher
lre(iuencies of younger female subjects. 1$. % cumulative
prevalences of allergy (broiKhial asthma, dermatitis, rhinitis
and conjunctivitis) and eosinoi)hilia in the non-exposed male
subjects. Diagnoses were made using international eriteria
1221. Abrupt increases of evunulative prevalence of allergy
(from 5.2 to 11.2%) ami eosinophilia (10.1 Co 22.3%) in the
atopic subjeels with > 400 IU/ml. as well as significantly
{/'< 0.05) lower prevalence.s of them (2.3, 4 .4%. respeetive-
ly) in the IgE-suppressed .subjeets with < 5 IU/ml (ompared
with those (4.2, 6 .3%, respectively) of normal (5-400
Ill/nil) subjeets, warranted our determination of the cut-
piiinls liir tlie high risk status in the multiple logistic analysis
(see Table 3).

Subjects responded lo ihe C|uestiontiaii'c dtiring
medical cxaminatiotts. Ituotnplete answers, re-
ceived from seven subjects, were eliminated
IVottt ftuther analyses atid response data were
analyzed usitig the Osaka University ACOS-6
NEC cotnjHiter system wilh the SPSSX (Statis-
lic Pa(kage for Social Sciences extension, ver-
sion 2.2) program, itichiding Ptobit (mtiUiple
logistic analysis), oncway/polynotninal (MA-
NOVA) commands (27). The partial correla-
tions for each of the 17 health practices with one
another, while conlrollitig for sex and age, were
generally small, exiepl (hose betweett tegularity
of daily life atid eating jiatterns (regtihu'ity of
eating breakfast, snacking) atid between enjoy-
ing hobbies and some metital or physical qual-
ities. Strong ( > 9 8 % ) questionnaire reliability
was demonstrated in a pilot study of 54 workers
in a braneh plant who completed essentially the
sattie questionnaire onee and then again 2
months or a year later. The validity of collected
data was evaluated by eomparing answers re-
ceived in the sclf-administration-questiontiaire
wllli those obtained following personal inter-
views with our staff. About 95 % of respondents
gave identical answers on the two occasions.

RESULTS

Serologtcal analysis

Eollowitig logarithmic cotiversion, the distribu-
tion of log(IgE) for male subjects became Gaus-
sian (Fig. IA) with a mean log(IgE) of 1.72
IU/ml and a geotnetric mean of 52.5 IU/tnl. A
slight left skew is slill apparent itt the ctn'vc for
female workers becattse of a higher freiiuency of
younger individuals among thetn. The geoniet-
lic means IgE for the non-exposed ttiale (33.5
IU/ml) and fetnale (32.5 IU/ml) subjects were
cotisistetit with those (25-35 IU/ml in this kit)
established in previotts stttdies (2, 3, (i, 8, 10,
12-15, 24, 30).

KffccI of nivironinenltil rxposttrr on total /(,'A" Irvcls

Hard ntetal (cobalt) exposure was assoeiated
with signifieantly (/^<0.05) higher total log
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Talile 2

Mean log(IgE) levels by lifestyle category in the non-exposed male subjects while eontrolling for age. Note that similar results
were obtained in the exposed male subjects after controlling for exposure doses

1

2
3

4
5

6
7

8

9
10
1 1

12
13

14

15
16
17

Health practice

Regularity of daily life

Enjoying hobbies
Feeling busy

Physical exercise
Alcohol consumption

Smoking habits*
Sleeping pattern
Regularity of eating

Nutritional balance
Eating breakfast
Tea or eoffee

Working pattern
Subjective mental stress

Condition change
in last 6 mo

Life satisfaction

Snacking
Salt consumption

Healthy

Category

regular §

yesS
noS

> 2/wk (14)
not everyday (1!))
never (15)

7-8 h (15)
regular §

good §
(;veiy morning (15)

< 5 cups/day (16)
< 10 h§§
mild §5
better/
no eliange §§

good §§
no (15)

good control §

lifestyle

Mean log(IgE)

1.63+0.83

.65±0.84

.48±0.97

.64±0.81

.53±0.84

.58±0.91

.66 + 0.83

.65 ±0.86

.65 + 0.68

.63 ±0.82

.64 ±0.84

.6y±0.83

.ti6±0.89

.63±0.86

.62±0.81

.6t)±0.79

.61 ±0.80

Unhealthy

Category

irregular

no

yes

< 1/wk
t-veryday
present/former

<() h, > 9 h

irregular
poor
iKjt every morning
>: 5 caijis/day

> 9 h
strong/weak

worse

poor
everyday/often

jjoor control

lifestyle

Mean log(IgE)

1.63±0.85

1.49±0.75

1.65 ±0.83

1.64±0.87
1.77±O.83(*)

1.69±0.76

l..')9±0.81
1.59±0.80
1.63±0.88

1.66±0.91
1.60±0.85

I.47±0.83(*)
1.59±0.76

1.64±0.68

1.64 ±0.85

l.65±0.87

1.65±0.87

*P<0.05, Student t lest
{ )Determination of category. See references, (§) dichotomizetl questions, (§§) on the basis of log(lgE) distribution
# log(IgE) ibr those who formerly liad smoked (1.87) were as high as those (1.73) determined for subjeets still smoking. In uur
eritt^'ia, therc^forc, an old histtjry of smoking was placed in liie poor category. .,^ . • •

(IgE) (1.64±0.83 vs 1.83+0.80) among the
male subjeets than was the non-exposed condi-
tion. However, there was no correlation be-
tween total IgE levels and duration (r = 0.178,
P = O.ll) or intensity (r = 0.149, P = 0.89) of
exposure. Among female subjeets, no significant
differences in IgE levels between exposure levels
were found, although IgE levels were somewhat
higher in the exposed group. .

Lifestyle effect on total IgE levels

Questionnaires items each had 2 to 6 possible
answers and eaeh of these was categorized as
typical of a lifestyle promoting good or poor
health aeeording to the criteria and method
recommended by Berkman & Breslow (4) with
slight modification on the basis of the IgE distri-
bution (Table 2). Only a few faetors ( alcohol
eonsumption and working titne for non-exposed
subjects, subjective mental stress for exposed
subjects) were assoeiated with significantly

(/'<0.05) different serum total IgE as a func-
tion oi good or poor eategoty. However, subjects
with good category respotises were found to
have each had higher or lower tiiean log(IgE)
levels than had those with poor category re-
sponses after controlling for sex, age, exposure
dose and other health praetices. Eive factors
tending to normalize IgE upward (UNF): en-
joying hobbies, working time, physieal exercise,
sleeping patterns and subjeetive mental stress,
and three tending to normalize IgE downward
(DNF): feeling busy, alcohol consumption and
smoking habits, were extracted from a total of
18 itetns using MANOVA analysis (27) and
were assigned diehtomized values of 0 {poor) or 1
{good), after holding confounders constant (Eig.

2).
To augment and elarify the eumulative eifeet

of these two types of factors, we eonstructed a
HIPA (Health Practive Index in Allergic reae-
tion) composed of the above eight factors. Every
respondent reeeived a HPIA score between 0
and 8 based on the formula; HPIA = No. of
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DNF f (5 - No. of UNF). Within eaeh sex, a
gradient of log (IgE) from high to low HPIA
scores is apparent following clas.sificalion into
three categories (0-4, 5-6, 7-8).

A significant (/•'<0.05) trend for total serum
Igl'". to decrease with scores of the modified
HPIA wa.s ideiitined within age .strata among
rion-e.xposcd .subjeets. There was also an evi-
dent, but non-significant (P = 0.09) tendency
for serum IgE to decrease with age among non-
ex|)osed females. An age-related decline became

(R)

• non-exposed
D exposed

P<0.05

2.0-

1.5

1.0

P<005 P<0.05 I
P<0.05

0-1 2-3 4-5

NO. OF INCREASINS FACTORS(IFs)

(B)

H non-exposed
|~l exposed

p< 0.05

0-1 2 3

NO. OF DECREASING FACTORS(DFs)

IMI^. 2. .Silu-malie p rcsc iua l io i i of (he c i i i i i n l a l u e el leels ol

heallli p r a c l i c e o n lo(.-il 11;!''. levels: n N l ' ( A ) a i i ( l U NI ' ' (B) were

c.\(i a( (ed form 17 i tems in (lie ( [uest ioi inaire ii.sini; M A N O V A

.inalysis | 2 7 ] .

apparent when three categories of I I PI A were
controlled for. The same phenomena were dem-
onstrated for the cxjjo.sed subjects when some
male workers in their third deeade were ex-
cluded from analysis.

l'"urther clarification of the ci'fect of age on
scrum IgE was ac:hieved with a oneway/polyno-
miual analysis (27), which demonstrated a sig-
liilieaiit ( P < 0 . 0 5 ) trend of linearity among
male subjeets with higher scores. In agreement
with the resuhs of the Arizona cohort study
(12), scx-rclatcd differences in total IgE levels
were not found within our poptilatioti aged 20
years and older e\en after controlling for HPIA
seore.

Higher total IgE levels are often predictive of
a stibsequent development of allergic disease (2,
3, 6, 8, 10, 12-15, 19, 22, 24, 30), while low
IgE levels may be related to the development of
recurrent respiratory infections (17, 29) or to a
higher prevalence of cancers (1, I I . 16). We
therefore examined, using multiple logistic
analysis (4), the role that the uniieaitJiy categories
of eaeh lifestyle play in determining high risks
for elevation or suppression of IgE levels.
Seventeen healtli practices as well as three con-
founders (sex, age, cobalt exposure) were dich-
toinizcd and .scored as 0 (low risk) or I (high
risk).

'fhe cutpomts of total IgE for high risk status
(>40() lU/ml or < 5 lU/ml) were determined
as 1) 2 SD above or below mean levels of IgE in
a general population established by Phadebas
PRTST (6, 9), and 2) signilieantly more or
significantly less likelihood of skin-test reactivity
or allergic diseases and eosinophilia
( > 2 0 0 / m m ' ) as previously reported (3, 14, 23)
or in our subjects (Fig. H5).

As shown in Table 3, four (smoking habit,
alcohol consumption, regularity of daily life,
nutritional balance) and six (stibjcctivc mental
stress, sleeping pattern, working time, physical
exercise, regularity of daily life, nutritional bal-
ance) health practices had substantial [relative
risk (RR) = 1.1-1.8] but non-significant associ-
ation with risk of elevated or suppressed IgE
level, respectively. 'Fhe RR ranged from 1.6 to
.'i.l, and cobalt exposure had the highest contri-
Ijution to a risk of elevated IgE. Age and sex
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1'ablc; 3

Risk of elevated or siippie.sscd IgE related Co health piaeticc, HPIA categories, age, sex, and hard metal exposcue. Multiple
logistic analysis. Cutpoinls of total IgE for high risk status (> 400 IU/ml or < 5 IU/ml) were determined a.s 1) 2SD above or
below mean levels of IgE in a general population established using Phadebas PRIST (2, 3), and 2) significantly higher or
lower likelihood of skin-test reactivity, allergic diseases or eosinophilia as previously reported (31) or in our subjects (21).

Bipolar factors'"
regularity of daily liie
nutritional balance

Downward iK)rmalizing (DNF)
alcohol eonsumplion
skoking patterns
feeling Ijusy

Upward normalizing (UNF)
sleeping pattern
physieal exercise
working time
subjective nuMital stress
enjoying hobbies

HPIA eategory'

Age .
Sex

Elevated

High risk''

irregular
poor

1-,V]',KYI3AY

pi<r;s|.:N'[7i'AST

YF.S

7-8 h
> 2 wk
< 10 h
weak, mild
g(.)Otl

high
MKEMUM

LOVj:

< 35 yr
rnak:

IgE (>400 IU/ml)

Relative risk"

1.8 (0.8-3.t))
1.3 (0.4-3.6)
1.6 (0.4-4.4)

2.4 (1.2-4.4)*
1.6 (O..')-2.2)
1.4 (O..5-2.5)
1.0 (0.4-2.1)

1.0 (0.4-1.9)
• 1.0 (0.3-1.9)

1.0 (0.4-1.8)
1.1 (0.4-2.0)
NS''

1.0

1.8 (0.8-3.2)
6.3 (3.3-lt).2)*''

1.1 (0.4-3.2)
1.1 (0.4-2.2)

Su])pressed

High risk

irrt'gular
poor

not everyday
never
no

< 6 h, > 9 H
< 1 wk
> 9 h

; S'lUONC

I'OOH

low
MV.DIUM

" " • "

> 35 yr-
female

IgE ( < 5 IU/ml)

Relative risk

1.9 (0.8-3.3)
1.3 (0.4-4.0)
t.8 (0.5-4.8)

1.0 (0.4-2.2)
1.0 (0.3-2.2)
NS

2.6 (1.3-4.8)'
1.6 (0.4-4.0)
1.2 (0.5-3.3)
1.3 (0.4-4.0)
1.2 (0.5-3.2)
1.0 (0.4-2.0)

1.0

1.6 (0.7-2.9)
3.6 (1.9-5.0)*

1.1 (0.4-2.3)
1.1 (0.4-2.3)

Hard metal expo.sure
in the exposed'

exposed 3.8 (2.t)-5.3)**
high eonrentration 2.0 (1.0-3.8)*
high doses 2.0 (1.0-3.9)*

''Odds ratio between low-risk and high risk; ''Relative ri.sk < I .t); low (0-4), medium (5, 6), high (7, 8); 'Capitals represent
UNHEALTHY lifestyle; 'High concentration was > 50 ng/ni' and high dose was 4t)0 ug yr/m' (20);'95% confidence limits;
*/ '<0.05, **/ '<0.01; '̂Partial correlations demonstrated that among unheatthy lifestyle, those eausing irregular patterns of
daily life may .suppress total IgE levels, while no clear factor except an irregular pattern of eating was found to be associated
with a risk for elevated IgE. Suppressed IgE was found to be associated with lower than normal body weight. On the other
hand, overweight subjects were likely to have elevated IgE levels, for 1) subjects with suppressed IgE had smaller (I9.8±2.3,
P<0.01) mean BMI (7) than those within the normal BMl range (22.3 + 2.7) or those with elevated IgE levels (22.4+2.7),
and 2) a higher prevalencx: (50%) of obese men (index > 10%) was toiind among siibjĉ els widi elevated IgE than among (he n
ormal IgE group (39%).

may not exert effect independently (RR =1.1)
on development of either risk status in the
model used for the present study. T-wo factors
(regularity of daily life, nutritional balance) had
bipolar association with total IgE levels.

In contrast, a strong increase in risk status
associated with combinations of health practices
(UNF, DNF and HPIA) and a dramatic en-
hancement of RR among HPIA categories con-
firm that health practices combined have cumu-
lative impacts on IgE levels, while.

independently, they make no contribution to the
determination of IgE levels. These results were
similar to those obtained using univariate
analyses. ; ' •

DISCUSSION

Our lirst approach can be eharacterized as an
assessment of the effect of antigen exposure on
total IgE levels. This required individually
quantitated IgE-relationships. For this reason.
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we could not study subjects using tests with
common airborne antigens such as mites or
pollens because of our inability to determine to
what extent and for how long each subject
might previously have been exposed to them.
We therefore chose a partieular occupational
population (hard metal workers). Hai'd metal
exposure results in signilieant elevation of total
IgE antibodies above normal in male subjects
without any correlation to duration or intensity
of exposure. Similar phenomena have been doc-
umented for reagins specific to some chemical
agents (28). Thus, some environmental factors
may elevate total IgE levels; this adjuvant effect
of such factors in determining total IgE level
might be due to damage to airway mucosa (31)
or to long-term deposition of particles in the
lung tissues with eonsiderabfe adhesion of aller-
gens, as is the case for disel-exhaust particles
(21).

Our second approach was to develop a ques-
tionnaire for evaluating individual lifestyles eom-
posed of individual health praetiees and to evcil-
uate the relationship of scores to total IgE levels.
Eight practices were extraeted using univariate
analysis while eontrolling for some eonfounders.
A new index, HPIA, was created within which
each of these health practices was weighted equal-
ly. Some of these praetiees are well known to
increase (current smoking) (3, 6, 12-14) or de-
erease (mental stress) (20) IgE levels, and our
results were eonsistent with those of previous
reports. However, we found no signifieant effect
of smoking on IgE levels when other health prac-
tices were controlled for. Diserepancies in the
results of studies of the effect of smoking on IgE
levels might therefore be due to differenees in
background lifestyle among populations studied.
We think it neeessary that in such studies the
effect of age, sex and race should be considered
after eontrolling for lifestyles. An age-related de-
cline in total IgE was evident, but no difference in
total IgE by sex was found: femiiles had lower
levels (32.5 vs 33.5 IU/ml geometeric mean IgE
in non-exposed subjects). This finding may re-
flect an antagonistic effect of the larger numbers
of DNF and UNE for male subjects than for
females. Under these conditions there was a sig-
nificant trend for IgE to increase with HPIA

eategory. The results in exposed males were simi-
lar to those obtained from non-exposed subjects
regardless of exposure dose. These results pro-
vide new evidenee that "eomprehensive life-
styles" have significant impact on total IgE levels
even when sex, age and exposure dose are eon-
trolled for.

We found further support, using multiple lo-
gistic analysis, for the potent role of health prac-
tices in determining high risk for elevated (> 400
IU/ml) or suppressed IgE (< 5 IU/ml) levels.
The RR (1. f-1.8) of these eight practices as well
as of sex and age were too small to make indepen-
dent eontributions to increasing or decreasing
total IgE levels and therefore the equal weighting
assigned to each in the HPIA was warranted. In
contrast, a dramatic synergism of unhealthy life-
styles (DNE, UNE, HPIA) was associated with
IgE level elevations or suppressions into high risk
status (RR > 2.0, P< 0.05 in Table 3). This may
account for the longitudinal changes in and the
sudden development, exacerbation, disappear-
ance or remission of allergic diseases. In applying
our results to the prevention of allergic disorders,
patient lifestyle as well as family histories and
environmental eonditions must first be deter-
mined. They should be advised to avoid the poor
health practices eonsidered in this study. Quitting
drinking, for example, is as important as quitting
smoking, and to make efforts to relax is important
for decreasing total IgE.

Similar interest has been ioeused on the rela-
tionship between lifestyle and mortality risk for
those ehronic adult diseases for which each un-
healthy practice has a unipolar potential to in-
crease mortality risk (4, 5,9). Previously, health
practices had been thought to have unipolar poten-
tials for inducing high risk of cancers (4, 5),
cardiovascular diseases (9) or allergy (3, 6, 8, 10,
12-14, 20, 24, 25). Only nutritional intake had
previously been discussed as a health practice
related to bipolar indncXion of high risks for strokes
(under-intake) or eoronary heart diseases (over-
intake) (9). The results of our study, however,
suggest the new hypothesis that many health
practices have bipolar potentials to inerease or
decrease total IgE levels as a function of lifestyle
(see Table 3). This implies that even healthy
lifestyles may have the potential to elevate or
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suppress IgE levels. We have doeumented no
cumulative effeets of healthy lifestyles similar to
those found for unhealthy lifestyles (UNF and
DNF).

There are, however, two other possibilities of
interpretation not exeluded by our results: 1) a
given health practiee may deerease IgE in some
individuals, while inereasing it in others, or 2) a
health praetiee may deerease or inerease an in-
dividual's IgE level depending upon his or her
lifestyle at a given age.

In eonelusion, the present results suggest that
IgE funetions other than as a simple mediator of
allergie reaetions; it may be an immunologic
detertninant whose level ean be used to assess an
individual's "health" status.

It should be noted that this study's particular
questionnaire items, its categorization of varia-
bles, its limitation of subjeets to those aged 18-64
years, and its form of analysis may have influ-
enced its findings and the determination of associ-
ations between lifestyle, hard metal exposure and
IgE levels. Further work is therefore needed to
corroborate and extend our findings. There is an
urgent need to undertake extensive longitudinal
studies using a well-designed qtiestionnaire.
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