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Abstract

Objective: To examine the relationships between alcohol consumption and a range of
nutrient intakes and blood status indices in older people.

Design: National Diet and Nutrition Survey: cross-sectional survey of nationally
representative sample of people aged 65 years or over.

Setting: Mainland Britain during 1994/5.

Subjects: 1198 people (623 males, 575 females) aged 65 years or over, of whom 925
were living in private households and 273 were living in institutions.

Results: Intermediate alcohol consumption (particularly 0.1-14 units week ™ *; 1
unit=_8g) derived from a 4-day diet diary or a 12-month recall questionnaire, was
associated with higher intakes of vitamins C, E, B,, iron, calcium, energy from food,
carbohydrate and non-starch polysaccharides than heavy alcohol consumption
(28 + units week ™) or abstinence, after adjustment for a number of factors (age, sex,
domicile, social class, cigarette smoking, self-reported health, grip strength and total
energy intake). Intermediate alcohol consumption was also associated with higher
blood concentrations (independent of intake) of vitamin C, 8-cryptoxanthin, lutein
and calcium, with the lowest concentrations being found in heavy alcohol users. The
lowest concentrations of serum ferritin were found in light drinkers and the highest
levels in heavier alcohol drinkers. Alcohol consumption ranging from 0.1 to >28
units week ~! was directly correlated with intakes of B vitamins, total energy and fat,
with blood concentrations (independent of intake) of lycopene, high density
lipoprotein (HDL)-cholesterol, plasma pyridoxal phosphate and retinol, and with
blood pressure and grip strength.

Conclusions: Compared with abstinence and heavy drinking, light to moderate
alcohol consumption in older people is associated with higher intakes of certain

nutrients, and higher blood concentrations (independent of intake) of some Keywﬂ;;ﬂs
micronutrient status indices, including antioxidants. The explanation for the latter Al(ohoyl
associations remains unclear and further investigation is recommended. Heavier Antioxidants
alcohol consumption is associated with both beneficial and adverse effects with Micronutrients
respect to nutrient intakes and health status. Nutrient status

Adverse effects of excessive alcohol consumption and,
more recently, beneficial effects of moderate alcohol
consumption have been reported' >,

Some of the adverse effects of alcohol on nutrient
status may be due to an increased oxidative stress
caused by ethanol toxicity, and a suboptimal anti-
oxidant defence mechanism®™® other effects may be
due to malabsorption and increased urinary excretion
of nutrients’~®, or poor dietary intakes'®.

A number of studies in adult alcoholics without
cirrhosis have reported low blood levels of antioxidants
such as B-carotene'!, a-tocopherol, ascorbic acid®,
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selenium®® and other micronutrients such as plasma

pyridoxal phosphate and folate'?.

Conversely, a relationship between moderate alco-
hol consumption and a reduced risk of coronary heart
disease has been observed in many epidemiological
and experimental studies®'?. Evidence suggests that
the relationship, which may be due partly to raised
HDL-cholesterol, is causal, and the UK Department
of Health currently advises men over 40 years and
postmenopausal women of the benefits of drinking
between 1 and 2 units (8-16g) of alcohol a day”.

The relationships between alcohol, nutrition and
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health are of particular importance in older people
who may be more vulnerable to nutrient deficiencies
and health problems, due to decreasing food intakes'*,
impaired metabolism'®, increased drugs usage and
higher incidence of disease. In addition, the volume
of total body water decreases in elderly people which
results in a higher blood alcohol concentration for
the same ingested amount of alcohol®'°,

There is little detailed information about alcohol
use in relation to nutrition and health risk in older
people. Some cross-sectional surveys of older people
in Europe have found inverse relationships between
alcohol intake and some nutrient status indices such
as ﬁ-carotenel(’_m, but few studies have examined
the relationships between intermediate alcohol intakes
and micronutrient intakes and status in older people.

A cross-sectional National Diet and Nutrition Survey
(NDNS) of people aged 65 years and over in mainland
Britain was carried out during 1994/5 and included
assessment of food and nutrient intakes, a wide range
of nutrient and other blood status indices, anthro-
pometry and information on lifestyle, medicine usage
and self-reported illness. This provided us with the
opportunity to examine in detail the relationships
between different categories of alcohol consumption
and a range of antioxidant and other nutrient intakes
and blood status indices in a large representative
sample of older people.

Subjects and methods

This study used data from the National Diet and
Nutrition Survey (NDNS) of people aged 65 years
or over in mainland Britain to analyse further the
relationships between consumption of alcohol and
nutrient intakes and status of older people. Full details
of the survey have been reported elsewhere'”. The
survey was carried out on behalf of the British
government (Department of Health, and the Ministry
of Agriculture, Fisheries and Food — MAFF) during
the period October 1994 to September 1995. Social and
Community Planning Research (SCPR) randomly
selected a sample of older people, from 80 randomiy
selected postcode sectors within Britain. Both those
living in private households (79% of total) and in
institutions i.e. residential and nursing homes (21% of
total) were represented in each sector. Predeter-
mined numbers for statistical adequacy were recruited
from both sexes and from each of the following age-
groups: 65-74 years; 75-84 years and 85+ years, and
this required over-sampling of male subjects and of
the older age groups. 2060 subjects participated in the
survey, of whom 82% provided a full 4-day dietary
record and 60% provided a blood sample.

A structured interview by trained field workers
provided information on lifestyle, health, and eating
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and drinking habits of the participants. Participants
were asked a series of questions regarding alcohol
which included whether they currently drank alco-
hol (including drinks brewed or made at home), and
for current drinkers, how often they had drunk
different types of alcoholic drinks in the last 12
months and how much of each type they had drunk
on any one day. From this information the subjects’
alcohol intake in units per week was calculated by
SCPR. Following the interview those living in private
households were asked to keep a weighed record of
all food and drink (including alcohol) consumed over
4 consecutive days. For those subjects who were
unable or unwilling to keep a weighed record, a
descriptive diary with household measures and portion
sizes was kept by the participant or carer, and weights
were assigned by the survey nutritionists. Those living
in institutions were visited daily for 4 days by the
interviewer who weighed one main meal on each visit.
The participants or their carers were asked to keep
a descriptive record of all food and drink consumed
for the remainder of each 24-hour period. The 4-day
dietary records were coded and intakes of energy and
nutrients (including alcohol) were calculated from
the consumption data using a nutrient databank
compiled by MAFF. A feasibility study in this age
group had previously shown that there were no
significant differences in average intakes of key
nutrients between a 7-day or a 4-day dietary record,
but levels of compliance and completion of the record
were higher in those keeping the 4-day record®.

Anthropometric and grip strength measurements,
information on the use of medications, blood pressure
measurement and an early morning blood sample,
usually fasting were obtained in the home by a trained
nurse. The blood sample was taken after the 4-day
diet record generally within a few days, and no more
than 2 weeks later. Analyses for haematology and
for haematinic nutrients (including serum folate and
vitamin B;;) were performed at Addenbrookes
Haematology Laboratory, Cambridge, UK, and other
biochemical index measurements were performed at
the MRC Dunn Nutrition Unit, Cambridge, UK. The
vitamin status index and other biochemical assay
procedures are documented elsewhere!®.

The analysis presented here was restricted to those
1198 participants who provided a full 4-day dietary
diary and a blood sample. Alcohol intake in grams
derived from the 4-day dietary record was converted
into units of alcohol (8g=1unit), and then divided
into weekly alcohol consumption categories as follows:
0, 0.1-6.9, 7-13.9, 14~27.9, and 28+ units week ™.
Alcohol intake derived from the questionnaire was
also divided into the same categories. To correct for
the over-sampling a weighting variable was used and
thus mean values (but not numbers of subjects) are
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based on a representative sample of people aged 65
years and over in mainland Britain. Participants who
reported taking supplements of the nutrient in ques-
tion during the dietary record were excluded from the
analysis to prevent severe skewness of the data. Data
reduction was performed using Microsoft Excel and
data analysis was carried out using DataDesk computer
programs (Data Description, Inc.). General linear
models were used to perform linear tests for trends
for which P=0.01 was deemed to be statistically
significant. Logistic regression and analysis of variance
were used to test differences between means using the
Scheffe test for which P=0.05 was considered
significant. Variables were transformed to normality
where necessary, using either logarithmic, square root
or reciprocal transformations. Means are presented
after adjusting for the effects of age, sex and domicile
(whether living in private households or institutions),
and nutrient status indices are also adjusted for the
corresponding nutrient intake. Results of further
adjustment for social class, cigarette smoking, self-
reported health and grip strength (B) are reported.

Results

Table 1 shows the number and proportion of older
people in each category of alcohol intake derived
by the two recording methods: a 4-day diet diary
(which included alcohol in foods e.g. sherry trifle, as
well as alcoholic drinks), and a 12-month recall
questionnaire (which included alcoholic drinks only).
Results from the 4-day diary suggested that the majority
of participants were non-drinkers, whereas the question-
naire indicated that the majority of participants were light
drinkers (<7 units week™!). Twenty percent of subjects
from the 4-day diary, and 25% from the questionnaire
consumed 7 or more units week™!, with 5% of these
consuming 28 or more units week™'. Ten percent of
subjects categorized as non-drinkers according to the
questionnaire consumed some alcohol during the 4 days,
but the average amount consumed was less than 1gd™,
and may have come from food. A fifth of subjects
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categorized as moderate drinkers (7-13.9 units week™)
according to the questionnaire did not drink during the 4
days. There was a Pearson correlation of 7= 0.71 between
alcohol intake derived from the questionnaire and the
diary, after adjustment for age, sex and domicile.

The analysis involved alcohol intake derived from
both sources: but only those from the 4-day diary are
given here. Where the results for intake derived from
the questionnaire differ this is reported.

The association between group characteristics and
alcohol intake is shown in Table 2, adjusted for age, sex
and domicile. The probability of drinking some alcohol
was significantly greater in the 65-74 year olds than
the 85+ year olds, in males than females, and in those
living in private households than those in institutions.
More participants consumed alcohol in the non-manual
classes than manual classes, those not receiving
benefits (excluding pensions) than those who did, in
January to March than July to September, in those with
good health than those in bad health, those with less
depression, and those not taking CNS or endocrine
drugs than those taking these drugs. Of those who
consumed alcohol, larger amounts were consumed
by 65-74 year olds than those 75 years or over, by
males than females, and by those living in private
households (average 15gday™!) than in institutions
(average 3gday™), but after adjustment for age, sex
and domicile, no differences between other group
characteristics (listed in Table 2) and amount of
alcohol (log transformed) consumed were observed
(not presented). Alcohol categories derived from the
questionnaire showed similar results, except that
regarding drug usage the probability of consuming
alcohol was greater only in those not taking cardio-
vascular drugs; and of those consuming alcohol, those
from non-manual classes consumed more alcohol than
manual classes (not presented).

Using logistic regression analysis it was observed
that abstinence from alcohol was associated with
those who reported that they had diabetes (P£=0.002),
and with those who had suffered a stroke (P=0.03), but
abstinence was not associated with those who reported

Table 1 Proportion of participants in each category of alcohol intake*

Derived from a

4-day diet diary Derived from a 12-month recall questionnaire
% not recording alcohol
Alcohot units (g) week™' n % n % during 4d diet diary
0 (0) 707 59 345 30 90
0.1-6.9 (0.1-55.9) 253 21 535 46 63
7-13.9 (56-111.9) 108 9 124 11 20
14-27.9 (112-223.9) 69 6 105 9 14
28 or more (224+) 61 5 59 5 7
TOTAL 1198 100 1168 100

*Excludes those without a full 4-day diary and those without a blood sample.

11 unit =89 alcohol
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Table 2 Relationship between group characteristics and alcohol consumption®

Percentage of group which
consumed alcohol

A B C D
Subject characteristics % % % % OR P value
Age (A 65-74; B 75-84; C 85+ years) 48 41 30 - 2.2 <0.0001
Sex (A male; B female) 49 32 - - 2.0 <0.0001
Domicile (A private households; B institutions) 45 27 - - 2.2 <0.0001
Social classt (A non-manual; B manual) 42 31 - - 1.7 <0.0001
Receipt of benefits (excl. pensions)}
(A any received; B none received) 31 38 - - 1.3 0.03
Regioni (A Scotland & Northem England; B Central & SW England;
C London & SE England) 31 36 38 - 1.4 0.2
Fieldwork period (A Oct-Dec; B Jan-Mar; C Apr—June; D Jul-Sep)} 36 43 33 30 1.7 0.02
Self-reported healthi (A Very good/good; B fair; C bad/very bad) 41 30 18 - 3.2 0.001
Depressiont (A 0-6; B > 6 negative statements) 37 31 - - 14 0.03
Smokert (A non-smoker; B <20 cigarettes day™";
C =20 cigarettes day™') 27 31 34 - 1.4 0.6
Physical activityt (A inactive/light; B moderate/vigorous) 32 38 - - 13 0.1
Endocrine drugs1/§ (A none; B one or more) 36 27 - - 1.5 0.03
CNS Drugst/§ (A none; B some) 40 30 - - 1.5 0.003

*Excludes those without a 4-day diet diary and those without a blood sample.

Weighted means and percentages are presented to correct for non-proportional sampling (see Subjects and methods section).

tResults obtained by logistic regression with alcohol (derived from a 4-day diary) as a binary dependent variable (0 = no alcohol; 1 = alcohol).

tAdjusted for age category, sex and domicile.

§CNS (includes non-steroid anti-inflammatory drugs, opiates, drugs for anxiety, insomnia, schizophrenia, depression etc.). Endocrine drugs (includes drugs
used in diabetes, thyroid and anti-thyroid drugs, corticosteroids). All other 11 drugs analysed (categories: gastrointestinal, cardiovascular, respiratory, antibiotics,
infection, cytotoxic, nutrition/blood, musculo-skeletal, skin, aspirin, eye) showed no significant associations with likelihood of alcohol consumption.

OR = odds ratio of highest versus lowest percentage within groups A-D.

NS, not significant if P > 0.05.

that they had a long-standing illness in general, or with Table 3 shows the amount of different types of
other self-reported specific illnesses such as cancer, alcoholic drinks consumed by total alcohol intake
menta] illness, heart attack, hypertension, bronchitis, category, and the proportion who consumed the
stomach ulcer or other digestive disorders, after  different types, adjusted for age, sex and domicile. As
adjustment for age, sex and domicile (not presented). expected there was a highly significant direct corre-

After further adjustment for other factors (B), only lation in amount of beer, wine, spirits and fortified
diabetes remained significantly inversely associated wine consumed as total alcohol intake rises. The
with alcohol intake (derived from the 4-day diary  significant quadratic trend for fortified wine shows
(P=0.02) and the questionnaire (P=0.001)). that those with intermediate total alcohol intakes drank

Table 3 Type of alcohol consumed as total alcohol intake increased*

Alcohol intake (derived from 4-day diary)

Test f
0.1-6.9 7-13.9 14-27.9 28 or more est for trend§
Type of alcohol {units week™) (units week™ ) (units week™") (units week™") Overall Linear Quadratic
{g consumption week™ ")t

Mean(%) Mean(%) Mean(%) Mean(%) Mean(%) P value P value
Beert 484(27) 1355(30) 2183(32) 4560(48) 2000(33) <0.0001 0.09
Winet 232(25) 409(25) 531(23) 1007(16) 513(23) <0.0001 09
Spiritst ~ 60(21) 144(26) 209(26) 577(29) 229(25) <0.0001 0.9
Liqueurst 42(5) 183(1) 44(3) 33(1) 77(3) 0.8 0.1
Fortified winet 110(20) 290(14) 345(16) 279(5) 314(15) <0.0001 0.004
Cider and perry 354(2) 1187(4) 0(0) 936(2) 414(2) 0.3 09
Total %% 100 100 100 100 100
n 205 161 132 107 605

“Adjusted for age category, sex and domicile. Excludes those without a full 4-day diet diary, those without a blood sample, and those who did not consume
alcohol. Weighted means are presented to correct for non-proportional sampling (see Subjects and methods section). Means obtained using analysis of
variance.

tGeometric mean.

1Refers to % of the total number in each alcohol intake category who consumed the different types of alcohol. n is greater than the number of participants in each
alcohol intake category as some participants consumed more than one type of drink.

§Test for trend of amount of different types of alcohol across the 4 alcohol intake categories.

NS, not significant if P > 0.01.

1 unit=8g alcohol.
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relatively more fortified wine. As total alcohol intake
increased the proportion of those drinking beer and
spirits steadily increased while the proportion of those
drinking wine and fortified wine decreased. More
males than females drank beer (40% vs. 17%), whereas
more females drank wine (29% vs 20%) and fortified
wine (22% vs. 11%). Beer was drunk more in the
manual classes, whereas wine was drunk more in the
non-manual classes, in London and south east England,
in those not receiving benefits (excluding pensions),
those in good health and those with less depression
(not presented).

Table 4 shows mean blood concentrations of a range
of antioxidant, other micronutrient and lipid status
indices in different alcohol intake categories adjusted
for age, sex, domicile and intake of corresponding
nutrient (including nutrient content of alcoholic
drinks). Alcohol intake was directly correlated with
plasma lycopene and HDL-cholesterol throughout the
whole range of alcohol intake. The test for quadratic
trends shows that the highest mean concentrations of
plasma vitamin C, §-cryptoxanthin and serum folate
were found in those with light to moderate alcohol
intakes (< 14 units week™') and the lowest concentra-
tions were found in heavy alcohol consumers (28+
units week™'). (When nutrient intake was not adjusted
for these associations remained significant, but in
addition there was a direct correlation between alcohol
intake and plasma pyridoxal phosphate (PLP)
(P=0.0001) and a significant quadratic trend for red
cell folate (RCF) (P=0.01) showing higher concentra-
tions in those with intermediate alcohol intakes (not
presented).) After adjustment for age, sex, domicile,
nutrient intake and other factors (B), significantly lower
concentrations of serum ferritin were found in those
with light (<7 units week™) alcohol intakes with
the highest intakes being observed in heavy drinkers,
and the strength of the association between alcohol
and B-cryptoxanthin and serum folate was reduced
to P=0.02 and P=0.03 respectively. Alcohol intake
derived from the questionnaire (not presented)
showed a direct association with plasma lycopene,
PLP, plasma retinol and HDL-cholesterol. Relatively
higher concentrations of plasma B-cryptoxanthin,
lutein and calcium were found at intermediate alcohol
intakes, and the lowest concentrations were found in
heavy drinkers, after adjustment for age, sex, domicile,
nutrient intake and other factors (B).

Table 5 shows mean nutrient intakes (including
nutrient content of alcoholic drinks) in different alcohol
intake categories after adjusting for age, sex and
domicile. Alcohol intake was directly correlated with
intakes of vitamin B,, B, retinol, folate, vitamin B;,, total
energy and fat. The quadratic trends show relatively
higher intakes of vitamins C, E, B,, iron, calcium, energy
from food, carbohydrate and non-starch polysaccharides
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in those with intermediate alcohol intakes than in non-
drinkers or heavy alcohol consumers. After further
adjustment for other factors (B) the association between
alcohol and retinol intake disappeared. Intake of vitamin -
B was directly correlated with alcohol intake in beer/
lager and spirit drinkers but not in wine drinkers, and
folate intake was directly correlated in beer/lager
drinkers but not in wine or spirit drinkers, after
adjustment for age, sex, domicile and other factors (B)
(not presented). Alcohol intake derived from the
guestionnaire (not presented) showed fewer associations
with nutrient intake: after adjustment for age,
sex, domicile and other factors (B), vitamin B,, Bg, B2,
folate and total energy intake were directly correlated
with alcohol. Relatively higher intakes of calcium, energy
from food, carbohydrate and NSP were found in those
with intermediate alcohol intakes.

When total energy intake, in addition to age, sex,
domicile and other factors (B) was adjusted for, the
significance of the association between alcohol and
intake of vitamin B, fell outside the 1% level (P=0.2
when alcohol was derived by 4-day diary; P=0.06
when derived from questionnaire). The significance of
the association between alcohol (derived from the
questionnaire only) and plasma lycopene was reduced
when also adjusting for total energy intake (P=0.045):
no other significant associations between alcohol and
nutrient intakes and status were lost by the further
adjustment for total energy intake.

Alcohol consumers as a whole were slightly more
likely to consume meat products (bacon, sausages,
burgers, ham, kebabs), pies and pasties than non-
drinkers (93% vs 90%; odds ratio 1.5; P=0.04), more
red meat and poultry were consumed by alcohol
drinkers than non-drinkers (P=0.03), and more fruit
was consumed by those with intermediate alcohol
intakes than non-drinkers or heavy drinkers (P=0.002),
after adjustment for age, sex, domicile and other factors
(B). Alcohol consumption was not associated with any
other of the following different food groups: white
bread, brown bread, wholegrain and high-fibre break-
fast cereal, other breakfast cereal, whole milk, semi-
skimmed milk, skimmed milk, cheese, fish and
vegetables (not presented). Alcohol intake derived
from the questionnaire showed only an association
with fruit consumption: the likelihood of consuming
fruit and amount of fruit consumed was greater in
alcohol consumers, particularly those with intermedi-
ate alcohol intakes.

Table 6 shows the association of alcohol with other
factors associated with health, after adjusting for
age, sex and domicile. Alcohol intake was inversely
associated with alkaline phosphatase and directly
correlated with demispan, grip strength and haemoglo-
bin. Lower levels of total plasma homocysteine (tHcy)
and vy-glutamyl transferase (GGT) were found in those


https://doi.org/10.1079/PHN19980025

CM Walmsley et al.

"(SMiBIS UIWRIY)) JUBIOIB00 LUOKBANDR 8sejolexsuel) aikooiyilue Oy L3 ‘eieydsoyd |exopuid ewseld 'dnd (SMels uireyoqu) Juaioyaod uoneAloe eselonpe) suoiyieinb skooiyilue ‘OvHD3

100 < o ‘weoyubis jou=gN

‘joyodte 6g=yun |

‘@xelu! ey Joj peisnipyli

‘feoosdioa1§ '100s azenbst ‘60i :pawojsues-#oRQ SUBSLW PUB ‘AIBSSE0aU BI3UM PAULIOJSURI) 9I9M SOIqEeURA
‘ajqeueA Juapuadepul Se axejul JOYOJIe pue ‘Bjqeusa Juspuedep se

S821PU SNJBIS JUSLINU YIM SUBBW UIBIGO O} Pasn adueueA Jo sisAjeuy ‘(UoNoas spoylaw pue s1a8lqng aes) Bulidwes jeuonsodosd-uou 10) 1081109 0} pejueseld ese sueaw pelybiap “Asetp Aep-p |IN) € INOYIM 3SOY) S3PNIIX]

‘(s19xe) uewayddns SapNIoXe ‘|oYOdje WO SIUSUINU SBPNIILI) JUSUINU JO AU PUB 2)101Wop pue xes ‘Aiobajes abe 10) peisnipy,

L0 S0 ov'y 90y 29 Wy 92y (,_lloww) |018188j0Y2-1QH SNUIW (0JAISBIOUD
100 S0 Al 9c't 8g't 6v'L Al H(, -1 loww) sepusohbu |
100 1000°0> 90b'L (Wr Al 9el’l 960°L 160} 14(, -l loww) |ose1s81040-1QH

¥0 200 88'S 'S £8'G 16 £v'S I, - loww) jose3s8j0UD

spidrq

L0 €0 z8l v'8l 08t 6'LL 6Ll H(,_I1ow) 18ddod ewseld

L0 L0 822 0ee 1e2 2e2 2ee 4(,_Howwi) wndjes ewse|d

€0 €0 £se 90V 8L 8/€ £9€ 4(,_llowu) g uweyA-HO-S2
¥0'0 200 £'€6 S'19 ¥'e9 1’85 119 +(,167) unuie} wnieg
€00 €0 82l ZEL BEl 9L SEl (,-1ow) ouiz ewseld

60 10 961 202 102 21e 14T 4(,_11owd) ¢tg ulwepa wnieg

S0 90 gL'l gL't Ll ] 91’1 §(ones) DYML3
£0°0 60 /8¢ 9Ly 87 6EY 90¥ 4(, _11owu) eyeio4 |20 pay

2000 90°0 6L'6 2r'e6 196 (| L0t 4(,_110wu) sjejo) wries

80 .00 G02 vo'c s0e S6°L v6'L 4(, _tiow) jouna: ewse|d

60 £0°0 v'62 582 962 L9 1’9 4, _iowu) 41d

suaLINUOIOIU 1BYIO

S0 ¥0°0 vE'L 6z'L 1L 62’1 621 §(ones) ovyo3
S0°0 60 S6'L 81 oL'e 02 S6'1 4{,_11ow} joseydoooy-L

S0 900 18°S 0L'S €6'S oL'9 80'9 4(, _row joww) os83881049/10184d000}-0

90 60 9€e zoe £'€e Lee £2e 4{;_t1ow) jo18ydooo}-0

2000 v0 2900 2600 G80°0 2010 1800 4, _1ow) uyuexoydAid-g

L'0 20 $12°0 Zve'0 2260 80€°0 862'0 K, _llow) uiein) ewseld

L0 2000 0€2°0 A 902°0 £61°0 910 1(, -l low} suedooA| ewse|d

60 ¥0 2v0°0 6500 6v0°0 0500 2500 4(, -1 low) sugjores-o ewse|d

90 1’0 G920 £ve0 6€€0 2ee0 €0 (,_I1ow") ausjoreo-g Buwseld

£00°0 80 €82 oce €9 6Vt L'\e (,-11owr) 9 uweya ewseld

SjuBLINUOOIW JuBpIXORUY

(25-¥¥ u) (£9~€S ) (e0L—-2L U) (622681 U) (299-955 v) s8oIpu|

anjea 4 anjeAa 4 ueapy uesapy ueapy uespy uesiy SNJeIS JUBLINN
onespend) Jeeur (,_e0M syun) (,-%eem syun) (,_4@em syun) (,-3@9Mm spun) (,-88Mm spun)

pueJ) 1o} 18]

+82

6'L2-vI 6€l-L 6'9-10 0

(Asep 101p Aep-p WO POAUBP) B)EIUI |OYODlY

162

.S30IpUI SNie}s pidi| PUB JUBLINUCIJIW PUB dYEJUI [oYodfe usamiag diysuoneley ¢ djqeL

https://doi.org/10.1079/PHN 19980025 Published online by Cambridge University Press


https://doi.org/10.1079/PHN19980025

163

Nutrient intakes, status and alcohol in older people

‘loyooje 6g=yun |

100 < d wedyubls jou=gN

‘poylew ebiynog§

1001 @senbst ‘Boj} :pewiojsuen-}oeQq SueaW pue ‘AIESSadaU 919UM POWIOJSURI) BIOM SI|QEUBA
‘a|qeleA Juepusdepu; se axejul

|OYO2[e PUE B|qELIEA JuBPUBdep SE Se)EIUI JUBLINU Lijim SUBSW UIRIGO O} Pasn 8oueuBA Jo sisAleuy "(UOIO8S Spoylaus pue sjoalqng aes) Buduies [euoiuodosd-uou Joj 1991109 0} pajusse.d a1 sueew paiyblop “siqe|leAR
uaym yueulnu Jenatired eyl jo sidwes pooiq e INoyum asoy pue ‘Aieip ABp-p |inj B Inoylm 8soyy ‘siexel luawelddns Sapnjox3 ‘$yuup JOYOIIE JO JUBJUOD JUSLINU S8pnjou| "eoiwop pue xas ‘Aiobajeo ebe Joj peisnipy,

L000°0> 80 zel 09l L9t €9l oSt §1(,_Aep 6) sepueyooesAjod yorejs-uoN

1000°0> 1o €02 92e gee 14 zle 4(,_Aep ) erespAyoqied

6000 20000 1474 9€L 2eL €L v'/9 (,_AepB) jeq

¥'0 L000'0> 26'8 ¥0'8 08'L 9L €0°L (,—Aep W) (1oyoare -[ou1) ABisus fejo)

S000°0 82000 ¥e'L 2vL 'L 5L €0°L (,_Aep M) (loyooje ‘[oxa) ABieus pooy

8iqy pue spueINUoIOBN

500 tA) S¥8°0 LS80 2860 ¥88°0 8€8'0 4(,_Aep bw) seddo)

¥000°0 20 £LL L18 8L 18 127 +(,_Aep bw) wnoeo

20 €0 00'€ oLe 0z'e LLE 262 (,_Aep 67) Q uwenp

10000> 20000 02’6 0L'6 656 626 €8 +(, _Aep Bw) uo

200 80°0 oLL 992 118 G6'L 0s'L 1(,-Aep bw) suiz

60 10000> 119 €€'S 90°'S vEY S6'€ (, _Aep 6+) g unuepp

00 €00 A 6€'t gl €€l vl 1(, _AepBuw) ‘g uwen

20 1000°0> 0.2 1.2 1ve vee oLz $(,_Aep b7) ajejo4

€0 800°0 2es LSS 9€9 68v 8t }(,_Aep 67) jouney

90 L0000 > L1£2 602 88'L €8t 91 3(,_AepBw) g ulwepp

ssLInuoIOIU JaYIO

10 1000°0> 6L} ¥8'L 99'L ¥9'1 8t'l 4(, _Aep Buwy) g uiweyp

100 €0 209 Wl 802 seL $5°9 4(, Aep Buw) 3 uweya

€0 ¥0 aLvi cipL =] 2svl LLIEL }(, _Aep 67) ausjosre)

€0 S0 Syel 60€E} 90Vt L2€1 652} 4(,_Aep Br) eusioseo-g

1000 ¥0°0 o9y 0°0S G6'sS v'es 2'sy +(,_Aep Bw) 5 uiwepA

SjuaLINUOIOIW JuepIXonuY

(19-¥v u) (69-25 u) (20L-6Lu) (¢v2-064 v) (569-€55 v) sexew|

enjeA 4 anjeA 4 ueapy ueaiy uesyy uesp uee JuelINN
onespend Jeaun (, team spun) (,>e9m spun) (,-3@8em syun) (,-%69m syun) (,_%e8m spun)

+82 6Ll 6EL-L 69-10 0

pusJ} 10} 18]

(Areip 1o1p Aep-y WOy POAUSP) BXEUI [0YOI|Y

.6|doad Japjo ul syuaLInu Jo exejul pue axejul oyodle usamieq diysuoileley § ejqel

https://doi.org/10.1079/PHN 19980025 Published online by Cambridge University Press


https://doi.org/10.1079/PHN19980025

CM Walmsley et al.

164

‘oyose 6g=pun |

10°0 < d # Weoyubis JoN

‘[esosdioest ‘Boj :peuLIojsul-HORG SUBBW PUB ‘AIBSS@I9U 818UM POULIOJSURI) 918M SO|qELEA

‘8)qeneA

apuadepul SE 8xelul jOLYOde PUE 3|qeuUEA Juspuedap SE SI0JEJIPUI YIE3Y JBYIO YliMm PESN SJUBLIEBA JO SISAjeuy "(LUOND3S SPoYlaw puk s)oalgng aas) Buydwes jeuoipodosd-uou 10} 19910 0) pejuasald ase sueaw pajybiap
‘a|dwes pooiq e Inoyym asoy) pue Alelp joIp Aep-¢ B JnoylIm asoy) Sapniox3 “8|oiwop pue xas ‘Aiobeieo abe 10j peisnipy,

50000 20000 29t Svi €61 0'Sl oLl 4, _llow) auisisAdowoy ewseld [ejot
€0 L0 S oY eop Sy g'0v So¥ . (,-16) uiwnqly
90 20000 8El SEl Sel vEl zel {,Ip 6) uigojBoweeH
€00 S0 8Cy oSy £S5y £S5y 6v'v (,-1,,01) sed pey
€0 1000°0> 6€eC L¥e 922 €322 802 (6%) yibuens dun
£0 9000 S'SL €9 S'GL ¥'SL 6L {wo) ueds-waq
£0 S0 182 6'82 1’82 €82 ¥'82 (wo) @ouassjwnoIO Wik seddn-piy
L'0 20 8'se 2'se v've £'62 L'62 (z-w B¥) xepur ssew Apog
¥0 ¥0'0 9r'e 95'€ £9€ 08¢ 6L°€ 1(,_1401) spudonneN
6000 100 €2 6L ] St ] 4(,_1 n1) eseisjsuey jAwein|b-4
€0 £00°0 618 06 8 068 0'68 ¥(,_1n1) eseieydsoyd aulexiy
L0 €0 96€°0 16€°0 28€0 86€°0 86€°0 4(,_16) wisdAnowAyonue-+o
Z0 200 6 6L S =73 72 (BHww) ainsseud poojq dljoiselq
¥0 200 ¥St 6v1L 6v1L 14 oyl (BHww) ainsseid poojg JNOISAS
{19~-gg ) (69-19 U) (80L-€6 U) (ege—g22 v) (r02-9e9 U)
anjeAa 4 onfeA o ueain ueaiy ueapy ueapy ueop
onespend) Jeauln ?-xwmz spun) (,{eem spun) (,1eam sjun) Ar-xwm; shun) A_-xom; sjpun) slojedipul yyesH
+82 6/2-¥1 6€ck—L 69-10 0

pual) 10} 1s8|

(fueip 101p Aep-p Woij paALep) exejul oYodly

LSIOJEDIPUI YiEaY 18y10 PUB BXEIUI [O4OIE UBeMIaq dIYSLONEISY 9 alqey

https://doi.org/10.1079/PHN 19980025 Published online by Cambridge University Press


https://doi.org/10.1079/PHN19980025

Nutrient intakes, status and alcohol in older people

with intermediate alcohol intakes than non-drinkers or
heavier drinkers. After further adjustment for other
factors (B), alcohol was directly correlated with systolic
blood pressure (P=0.005), diastolic blood pressure
(P=0.01) and the significance of some associations fell
outside the 1% level (P=0.01); GGT (P=0.03), tHcy
(P=0.02), demispan (P=0.2) and haemoglobin
(P=0.1). Alcohol intake derived from the questionnaire
was inversely associated with alkaline phosphatase
only, after adjustment for age, sex, domicile and other
factors (B) (P=10.002).

Discussion

The present study has investigated the associations
for nutrient intake and blood status indices with alcohol
intake, estimated by two methods. The UK Department
of Health has indicated that weekly (and therefore 4-
day) consumption levels may mask short term episodes
of heavy drinking which often correlate with medical
and social harm?, and this should be considered when
interpreting the results.

The definition of a unit of alcohol varies in different
countries and caution needs to be applied when
comparing studies. For example, a unit of alcohol in
the UK (and in the present study) is 8 g (the amount
contained in half a pint of beer, or in a small glass of
wine, or in a standard measure of spirits)® whereas
the US unit is defined as 12g or 14g®'. Public health
recommendations based on units of alcohol need
therefore to be country specific, while comparisons
between countries, and international public health
recommendations, are better based on alcohol intake
in grams.

Current sensible drinking advice in the UK recom-
mends that men over 40 years and postmenopausal
women may benefit from drinking 1 unit (8 g) alcohol a
day, with the maximum health advantage, particularly
for avoiding cardiovascular disease, lying between 1
and 2 units (8-16g) alcohol a day®. This study has
shown that the vast majority of older people in Britain
appear to consume <7 units of alcohol per week, and
less in the oldest age group, in females and those living
in institutions.

It may be predicted that people would under-
estimate alcohol use in a 12-month recall questionnaire
(perhaps more than in a 4-day diary), if it were
perceived to be undesirable. However, there was little
evidence from the present study that the 4-day diary
revealed substantial alcohol use that was not revealed
by the questionnaire.

The present study showed that after adjustment
for age, sex, domicile and nutrient intake, light to
moderate alcohol intakes were associated with higher
blood concentrations of vitamin C, lutein, B-crypt-
oxanthin, serum folate and calcium than abstainers
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or heavier drinkers, with heavy drinkers (28+ units
week™) having the lowest concentrations of these
nutrients. Alcohol intake was directly correlated with
plasma lycopene, HDL-cholesterol, PLP and plasma
retinol across the whole range of alcohol intake.
Although some of these associations were attenuated
after further adjustment for social class, cigarette
smoking, self-reported health, grip strength and total
energy intake, significance of these associations did not
fall below the 5% level.

Other studies have reported lower levels of
B-cryptoxanthin®* and plasma vitamin C** in people
with higher alcohol consumption. Malabsorption'?, or
oxidative stress from high alcohol intake and a
subsequent increased utilization of antioxidants may
be the cause of lower concentrations of B-cryptox-
anthin®? and of other antioxidant nutrients, in heavier
alcohol consumers.

Folate deficiency is common in alcoholic
patientss'z“’25 due to malabsorption, increased urinary
folate excretion’®, or alteration in cellular utilization
and tissue distribution%, and the effect is dose-
related?. Accordingly, this study shows that despite
lower folate intakes, blood concentrations of folate
(both unadjusted and adjusted for folate intake) were
higher in light than heavy alcohol users.

Other studies have found alcohol consumption to
be associated with higher blood concentrations of
iron?’, serum ferritin®® and retinol'®'”?2. The mechan-
isms through which alcohol causes or enhances
hyperferritinaemia are not clear’®. The higher levels
of retinol could be attributed to the effect of ethanol
on retinol mobilization from the liver®. With reference
to the higher concentrations of PLP (independent
of vitamin B¢ intakes) in drinkers in this study it has
been suggested that the bioavailability of vitamin By
from alcoholic beverages may be relatively high®.

Those who reported themselves to be in good health
and less depressed were more likely to drink alcohol,
particularly wine, in this study, although abstinence
from alcohol was not found to be associated with
long-standing illness, except diabetes. Other research
has found that moderate drinking is associated with
positive moods, a sense of well-being, and decreased
morbidity>.

The explanation for why light to moderate alcohol
intakes in this study are associated with higher blood
concentrations of some antioxidants, independent of
age, sex, domicile, nutrient intake, social class, self-
reported health, cigarette smoking and grip strength,
is not clear and requires further investigation, to
determine whether these observations are due to the
alcohol per se, other constituents in alcoholic drinks
(such as flavonoids, antioxidants in wine) or whether
moderate alcohol consumption is merely a proxy for
good health and good nutrition.
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It has been observed that alcohol intakes in the
range of 7-40 units of alcohol a week are associated
with a 30-50% decreased risk of coronary heart
disease, and this may be largely due to raised HDL-
cholesterol levels in the blood®>. The present study
showed a strong direct association between HDL-
cholesterol and alcohol intakes in older people,
particularly from 7 units up to 28 or more units
week ™.

Alcohol use was directly correlated with systolic and
diastolic blood pressure in this study after adjustment
for age, sex, domicile and other factors (B). Other
studies have reported alcohol to be a strong predictor
of hypertension® and clinicians generally accept that
for men the rise in blood pressure produced by 4 units
day™' (about 6 mmHg systolic and 4 mmHg diastolic)
would give cause for concern’.

Some studies have shown that light to moderate
alcohol consumers do not substitute alcoholic bever-
ages for food items, but consume alcohol in addition
to normal food intakes®?. However, others have shown
that substitution in those drinking alcohol does occur®.
It has been suggested that poorer people are more
likely to replace food with alcohol'®. The present study
found energy from food was highest in those con-
suming light amounts of alcohol and lowest in those
consuming either no alcohol or heavy amounts of
alcohol. Light alcohol intake may have stimulated
appetite in the present study, and some substitution
of alcohol for foods may have occurred in those
consuming heavier amounts of alcohol. Stimulation of
appetite by low doses of alcohol has been reported
elsewhere’. Despite the strong direct association
between total energy and alcohol intake, there was
no increase in body mass index (BMID) with alcohol
intake. Some studies have reported lower BMIs in
alcohol consumers than non-consumers> and it has
been suggested by some that energy from ethanol at
high intakes may not be completely utilized"%*.

Alcohol intake was directly correlated with intakes
(including nutrient content of alcoholic drinks) of B
vitamins (B,, Bg, By,, folate), total energy intake and fat
across the whole range of alcohol intakes after
adjustment for age, sex, domicile and other factors
(B). Those with intermediate alcohol intakes in this
study had higher intakes of vitamins C, E and B,, iron,
calcium, energy from food, carbohydrate and NSP than
abstainers and heavy drinkers. Further adjustment for
total energy intake attenuated the association between
alcohol and intake of vitamin B, only. Other studies
have shown lower intakes of vitamin C*3% calcium,
vitamin By, carbohydrate®* and fibre**, and higher
dietary fat>>* with increasing alcohol consumption.
The direct association between intakes of B vitamins
and alcohol in this study was partially explained by the
high content of certain B vitamins in beer®.
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Alcohol intake in this study was associated with
consumption of meat products, pies and pasties; red
meat and poultry; and fruit. No associations between
other food groups and alcohol intake were observed. A
recent study in Finland®* found lower intakes of a
number of food groups with increased alcohol
consumption, including the intakes of vegetables,
fruit, meat, fish, wheat, other cereals and milk. Smoking
is often associated with increased alcohol con-
sumption®>>>%>737 but the present study found no
significant association between alcohol consumption
and cigarette smoking after adjustment for age, sex and
domicile.

In conclusion, this study of a representative sample
of older people in mainland Britain showed that light
to moderate alcohol intake is associated with higher
intakes of some nutrients and higher concentrations
of blood status indices for some micronutrients includ-
ing antioxidants, independent of age, sex, domicile,
nutrient intake, total energy intake, social class, self-
reported health, cigarette smoking and grip strength.
The explanation for the latter associations remains
unclear and further research is recommended to
investigate whether the alcohol per se, or other
constituents in alcoholic drinks, are responsible or
whether moderate alcohol consumption is a merely a
proxy for good health and nutrition. Heavier alcohol
consumption (up to 28 or more units week™) is
associated both with beneficial and adverse effects on
nutrient intakes, nutrient status and other health
indicators.
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