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Abstract

Objective: To assess the dietary intake and the nutritional status of homeless men.
Setting: A night emergency shelter in Paris, France.

Design: Dietary survey (48-h) including alcohol intake and a questionnaire on age,
duration of homelessness, smoking habits. Subjects were also weighed and
measured.

Subjects: Ninety-seven men aged 18-72 years (mean 43.3), of whom 54% were
homeless for more than 18 months, 82% were smokers and 53% were regular and/or
excessive drinkers.

Results: The BMI distribution was shifted towards low values, the percentage of
wasted persons being four times higher than in the reference population. The mean
total energy intake was 2376 kcal (SD =879) and included a high and highly
variable percentage of energy derived from alcohol (12.0% (SD = 18.1)). Among
drinkers, the mean ethanol intake was 90 g (SD = 102) and there was a significant
negative correlation between ethanol and non-alcoholic energy intakes. The median
intakes of potassium, calcium, zinc, vitamins B1, B2, and niacin were lower than
European Population Reference Intakes but only the mean intake of vitamin B1 was
significantly lower. Eighty percent of non-alcoholic energy was provided by
charitable organisations. For most nutrients, the nutritional density of the shelter
ration was not significantly different from the density of the foods purchased by the
homeless.

Conclusions: These data suggest that the content of some nutrients should be
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increased in existing food assistance programs for homeless people in France. France

Mortality in homeless people is high! ™. Homeless people
also have a high morbidity, particularly mental illnesses,
physical injuries, liver diseases and infectious diseases”°.
Addiction, particularly alcoholism, is a major aggravating
factor in determining morbidity” and mortality® among
them. A recent study showed that homeless people living
in France lack appropriate health care and are more
exposed to diseases and accidents than the rest of the
population®. This may partly be explained by their poor
living conditions and by their unwillingness to use health
services. The role of inadequate food intake in the
increased morbidity and mortality is unknown.

The majority of homeless people are usually willing to
take advantage of night shelters and food distributions, or
free meals provided by relief organisations. There is some
evidence however, that their nutritional status might be
inadequate. Anthropometric studies have shown a high
prevalence of wasting malnutrition in homeless adults
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living in the United States’'%. Arguably, programmes to

limit the nutritional consequences of homelessness
should have a beneficial impact on their general health
status if their dietary intake is inadequate. Programmes
might include adjustment of the composition of meals in
night shelter or distribution of highly nutrient dense
foods. Yet, design of nutritional programmes for the
homeless is limited by a lack of knowledge of their usual
dietary intake: little information is available on which
nutrients are most likely to be lacking in their diet. We
conducted the present study to assess the nutrient intake
of homeless men housed in a Parisian shelter.

Methods
In Paris, programmes for homeless people are coordi-
nated by the SAMU (Service d’Aide Médicale d’Urgence)

Social, initially established in 1993 by the City of Paris.
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This organisation assists homeless people to find a bed in
an emergency shelter, mainly through a toll-free tele-
phone number (115). These shelters are usually run by
independent private charitable organisations having an
agreement with the SAMU social. The SAMU social also
has minibuses collecting homeless from the street to bring
them to these shelters. Homeless people needing medical
care are referred by the SAMU to public hospital or day
care centres. In emergency shelters, homeless peoples are
offered a bed, dinner and breakfast for 3 consecutive

days.

In the absence of a better alternative, it was assumed
that homeless people presenting themselves at these
shelters were representative of the homeless population.
This study was conducted between February and August
1999 in one of the most important of these shelters in
Paris with a total of 140 beds (Association des Cités du
Secours Catholique, 17 Bd Ney, Paris). Men represent

more than 80% of the Paris homeless population™™

this study was done in an emergency shelter for men.
Once a week, after dinner, three to five subjects were
asked to participate in a 20-min face-to-face interview to
assess dietary intake. The refusal rate was low, approxi-
mately 10%. The total number of participating subjects
was 97 men. Interviews were carried out on different days
of the week. They were conducted by a nutritionist (ND),
consisted in a brief questionnaire on age, duration of
homelessness and smoking habits followed by a 48-h
dietary recall. A 48-h recall was chosen to obtain
information on dietary intake during the days spent
outside the shelter. Assessment of quantity, frequency and
type of alcoholic beverages were included in the dietary
recall. To minimise recall bias, data were systematically
checked with the shelter menus and portions served were
regularly weighed in the kitchen. The source of foods and
the site of eating were recorded. A previously validated
photographic manual'® was used to help subjects quantify
portion sizes. Body weight, with minimal clothing, and
height were also measured. Nutritional status was
estimated by the body mass index (BMI, kg/m?). The
adequacy of nutritional intake was assessed by calculating
the energy and nutrient intakes with a computer
programme based on a food composition table with 900

items adapted to the French eating habits'®"7.

The BMI distribution in our sample was compared with
a representative sample of French men of the same age'®
by using the LMS method to calculate Z-scores'
mean intakes of nutrients were compared with European

recommendations  (Population  Reference

2 . 21 : 22
values)®, which are lower than French?! or American

)

recommendations for all nutrients except potassium.
Statview statistical software (Statview, version 5, Abacus
concepts, Inc., Berkeley, California) was used for

statistical analysis.

According to French law (Loi Huriet-Sérusclat), this
study did not require ethical clearance because interviews
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were anonymous, no biological sample was collected and
no question was asked about ethnic origin or political or
religious opinions. General recommendations of the
ADELF (Association des Epidémiologistes de Langue
Francaise) for conducting epidemiological studies were
followed®. In particular, subjects were informed about
the kind of data collected, study aim and data exploitation
and were told they were free to accept or refuse
participating in the study.

Results

General characteristics of the sample

The mean age of the subjects was 43.3 years (SD = 12.5;
range 18-72). Fifty-four percent of the subjects were
homeless for more than 18 months. Eighty-two percent
were smokers and 53%, hereafter classified as drinkers,
reported either the intake of more than three glasses of
alcohol each day and/or the irregular intake of alcohol in
excess. There was a significant association between being
homeless for more than 18 months and being a drinker:
66% subjects homeless for more than 18 months were
drinkers compared with 40% among others (P = 0.011).
Drinkers were significantly older than non-drinkers (46.3
(SD = 10.4) vs. 41.2 (SD = 13.4) years, P = 0.049). Sub-
jects who had been homeless for more than 18 months
were older than those who had been homeless for less
than 18 months (46.1 (SD = 10.8) vs. 40.6 (SD = 13.4)
years, P = 0.033).

Energy, alcobol and macronutrient intakes (Table 1)
The mean number of meals per day was 2.3 (SD = 0.7;
range 1-4) and the mean number of snacks 0.75 (SD =
0.98; range 0—5). Only 15 persons had dinner outside the
shelter the day before the interview. As there was no
significant difference (paired #-test) between the energy
intake during the day of the interview and the day before,
the daily intake was calculated from the 48-h recall. The
mean total energy intake was 2376 kcal (SD = 879). This
included a high (and highly variable) consumption of
ethanol. The mean energy derived from alcohol was
12.0% (SD = 18.1), which is higher than the 7%—8%

Table 1 Energy and macronutrient daily intakes

Nutrient Mean (SD) Median
Total energy kcal/day 2376 (879) 2364
MJ/day 9.93(3.67) 9.88
Non-alcoholic energy kcal/day 2032 (763) 1930
MJ/day 8.49 (3.20) 8.07
Proteins g/day 83.4 (30.2) 82.2
% non-alcoholic energy 16.8 (3.7) 16.7
Fat g/day 72.6 (34) 64.1
% non-alcoholic energy 31.9 (7.7) 31.6
Carbohydrates g/day 261 (110) 250
% non-alcoholic energy 51.3 (8.6) 51.9
Alcohol g/day 49.1 (85.9) 3.12
% total energy 12.0 (18.1) 0.8
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Table 2 Mineral and vitamin daily intakes

Nutrient Mean (SD) Median PRI
Potassium (mg) 2941 (1188) 2801 3100
Calcium (mg) 721 (296) 670 700
Phosphorus (mg) 1182 (415) 1129 550
Iron (mg) 14.6 (8.1)* 13.2 9
Magnesium (mg) 336 (166)* 302 150
Copper (mg) 1.72 (0.98)* 1.42 1.1
Zinc (mg) 9.50 (3.55) 9.23 9.5
Vitamin B1 (mg) 0.93 (0.37)** 0.87 1.1
Vitamin B2 (mg) 1.62 (1.18) 1.24 1.6
Niacin (mg) 19.0 (9.8) 17.6 18
Vitamin B6 (mg) 2.02 (1.21)* 1.77 1.5
Folate (ng) 259 (138)* 234 200
Vitamin B12 (ug) 5.03 (5.83)* 3.24 1.4
Vitamin A (g retinol-eq.) 1028 (1135)* 579 700
Vitamin C (mg) 64.8 (52.5)* 52.7 45
Vitamin D (pg) 1.58 (2.92) 0.72 -

* Significantly higher than the corresponding PRI value (P < 0.01);
**significantly lower than the corresponding PRI value (P < 0.01).
observed for men in representative surveys of the
French population®**?*>. Non-alcoholic energy intake
was low (2032 kcal (SD = 763)), about 200-250 kcal
less than reported for the French male population in
three recent survey524_2§ Of the non-alcoholic energy,
16.8% came from proteins, 31.9% came from fat and
51.3% from carbohydrates. As expected, total energy
intake was positively correlated with ethanol intake
(r=10.52, P <0.0001). However, ethanol intake was
negatively correlated with non-alcoholic energy intake
(r=-0.19, P=0.067) and with lipid intake (r=
—0.22, P =0.033).

Drinkers had a mean intake of ethanol of 90 g/day
(SD = 102), a quantity which is not significantly different
from the recently estimated mean ethanol intake (118
(SD = 81) g/day) of 3346 men hospitalised for severe
alcoholism or associated-pathologies in the Parisian
area®’. Among drinkers, the negative correlation between
ethanol intake and non-alcoholic energy intake was
significant (» = —0.30, P = 0.030), and could be attrib-
uted to lower lipid, carbohydrates and protein intakes at
higher levels of ethanol consumption.

Mean and median intakes of minerals and vitamins
(Table 2)

The mean intakes of phosphorus, iron, copper, magne-
sium, folate, vitamins B6, B12, A and C significantly
exceeded the corresponding theoretical PRI (Population
Reference Intake) value for adult men. The median
intakes of potassium, calcium, zinc, vitamins B2 and
niacin were lower than PRI value but the mean difference

Table 3 Percentages of subjects in four grades BMI
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was not significant. The mean intake of vitamin B1 was
significantly lower than the PRI. There is no PRI to assess
the vitamin D intakes; however, the mean vitamin D
intake in our sample was significantly (P < 0.001) lower
than in the French male general population®®. Although
higher than the PRI, the mean intake of vitamin C was also
significantly (P < 0.001) lower than in the general
population®. There was a positive and significant
correlation between ethanol intake and the intake of
some nutrients, but this was restricted to vitamins present
in beer (B2, B6 and niacin) and minerals found in red
wine (copper, magnesium, iron, potassium).

BMI distribution and correlation with other vari-
ables (Table 3)

The mean BMI of the subjects was 23.8 kg/m2 (SD = 3.9).
BMI increased with age (r = 0.18, P = 0.088). Drinkers
had a significantly lower BMI than non-drinkers (23.0
(SD = 3.6) vs. 24.9 (SD = 4.0) kg/m? P = 0.018). The
mean Z-score of the total sample was —0.31 (SD = 1.30),
slightly underweight compared to the reference popula-
tion of French males of the same age (P = 0.082). There
was a significant positive association between BMI and
non-alcoholic energy intake (» = 0.27, P = 0.008) but not
between BMI and total energy intake, or between BMI
and alcohol intake. Four percent of the subjects were
obese (BMI > 30) and 7.3% were wasted (BMI < 18.5).
The seven subjects who were wasted were older than
non-wasted subjects (51.3 (SD = 8.4) vs. 42.4 (SD = 12.4)
years, P = 0.065), all were smokers, six had been
homeless for more than 18 months and five were
drinkers. The mean intake of ethanol was not significantly
different in the wasted sub-group than in the rest of the
sample. Non-alcoholic energy intake was very low in the
wasted sub-group (1422 (SD = 744) vs. 2074 (SD = 750)
kcal, P = 0.029), as were the intakes of most nutrients.

Nutrient intake according to the origin of foods or
drinks (Table 4)

Dietary intake came mainly from food provided by
charitable organisations. The shelter provided 61.6% of
non-alcoholic energy and the other charitable organisa-
tions provided 18%. Although gifts (food given by
individuals, generally in the street) and purchases
represent 7% and 27% of total energy, respectively, they
accounted for only 5.4% and 15% of the non-alcoholic
energy intake, because of the great proportion of
alcoholic drinks in the items given and purchased: 32%

Obesity Over-weight Ideal-weight Under-weight

(BMI > 30) (25 < BMI < 30) (18.5 < BMI < 25) (BMI < 18.5)
Homeless 4.2 30.2 58.3 7.3
French men (20—87 years, 1991)'® 6.2 33 59.1 1.7
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Table 4 Nutritional density of the rations eaten in the shelter and
purchased outside (after exclusion of alcoholic drinks)

Nutrient Shelter ration  Purchased ration
Proteins (g/1000 kcal) 43.0 (12.2)* 31.1 (15.8)
Fat (g/1000 kcal) 37.7 (10.2)* 31.9 (16.0)
Carbohydrates (g/1000 kcal) 122 (26)** 147 (46)
Potassium (mg/1000 kcal) 1301 (418) 1377 (905)
Calcium (mg/1000 kcal) 332 (137) 377 (388)
Phosphorus (mg/1000 kcal) 540 (116)* 463 (229)
Iron (mg/1000 kcal) 5.70 (1.32)* 4.15 (2.12)
Magnesium (mg/1000 kcal) 119 (23)** 271 (554)
Copper (mg/1000 kcal) 0.60 (0.13)* 0.48 (0.30)
Zinc (mg/1000 kcal) 4.73 (1.36)* 2.99 (1.84)
Vitamin B1 (mg/1000 kcal) 0.41 (0.12) 0.48 (0.38)
Vitamin B2 (mg/1000 kcal) 0.53 (0.17)** 0.65 (0.41)
Niacin (mg/1000 kcal) 8.4 (3.8) 9.6 (7.7)
Vitamin B6 (mg/1000 kcal) 0.84 (0.25)* 0.61 (0.55)
Folate (j.g/1000 kcal) 105 (47) 83 (74)
Vitamin B12 (.g/1000 kcal) 1.54 (0.72) 2.14 (3.60)
Vitamin A (g RE/1000 kcal) 408 (365) 483 (1022)
Vitamin C (mg/1000 kcal) 29.4 (20.0) 32.0 (61.9)
Vitamin D (n.g/1000 kcal) 0.62 (1.56) 0.66 (1.54)

* Significantly higher than the corresponding purchased value (P < 0.01);
** significantly lower than the corresponding purchased value (P < 0.01).

of the energy from given foods and 45% of energy of
purchased food were provided by alcohol. Fifty-two
individuals had purchased some food during the last 48 h.
To assess the possible nutritional complementarity of the
rations eaten in the shelter with those purchased outside
by these 52 subjects, we compared the nutritional
densities of the two type of rations (after exclusion of
alcoholic drinks). The ration eaten in the shelter provided
more proteins and lipids and less carbohydrates than the
ration purchased outside (Table 4). For most micronu-
trients, the nutritional density of the shelter ration was not
significantly greater than the density of the purchased
foods.

Discussion

This first study of the nutritional status and intake of
homeless people living in Paris is consistent with findings
from other countries: the nutritional status of homeless
men, assessed by anthropometric measurements, is low
compared to the general population” "2, and their ethanol
intake is high®*™'. The present study also suggests that
non-alcoholic energy intake is low in this population and
that insufficient intake of some nutrients may occur.
This study has limitations mainly because our sample
may not be fully representative of the homeless popula-
tion in Paris. Interviews were done before 22:30 h,
excluding people eating and drinking outside the shelter
and those brought late at night to the shelter by Samu
Social minibuses. Some individuals may have gone to bed
without eating and may have been missed by our study.
About 10% of subjects refused being interviewed. For all
these reasons, a selection bias is difficult to rule out. Yet,
these biases tend to select individuals who are less at risk
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of nutritional inadequacy than the general homeless
population. Hence, we believe that these potential biases
do not invalidate the main conclusion of our study,
namely that there are important dietary inadequacies
among the homeless people in Paris. Actually, these
biases may have lead to an underestimation of the
observed inadequacies.

According to recent estimates, there are between 7200
and 7800 homeless adults using charity services in Paris
every day®. Although we cannot guarantee that our
sample selection is representative, the mean age and
time of homelessness were consistent with values
published in the annual report of the Samu Social'*,

The proportion of homeless men having an ‘ideal’
BMI*? was greater in our sample than in the French
reference population. However, a Z-score analysis
showed that the BMI distribution was shifted towards
low values, and the percentage of wasted persons was
four times higher than in the reference population.
Although never estimated, a high level of energy
expenditure is conceivably associated with homelessness
because of increased physical activity (walking) and cold
exposure. Wasting in this population might also be
explained by chronic diseases common in homeless
people such as AIDS, tuberculosis, alcohol-related dis-
eases, drug abuse or severe depression®. In our sample,
drinkers had a significantly lower BMI than non-drinkers,
which is in agreement with previous findings, sometimes
in association with a liver disease®® and sometimes in
isolation’, especially in indigent or homeless alco-
holics®®. In addition, the BMI was correlated with energy
derived from food, suggesting that insufficient intake may
contribute to the increased prevalence of underweight
and wasting in this population. As previously shown in a
large representative survey>®, non-alcoholic energy was
inversely correlated with ethanol intake, suggesting that
the lower BMI of drinkers might be related to their low
nutritional intakes. The seven men who were wasted had
significantly lower mean non-alcoholic energy intake than
the rest of the sample. Furthermore, they were older and
may therefore have had a longer history of homelessness
and/or alcoholism, which may also have had a detri-
mental effect on their nutritional status.

The low energy intake from food observed in our
sample was associated with a low intake of most minerals
and vitamins. The median intakes of potassium, calcium,
zinc, vitamins B1, B2 and niacin were lower than the
nutritional recommendations for adult men. Compared
with the general population, intakes of vitamins C and D
intakes were also low?®. The low intakes of calcium and
vitamin D, in conjunction with the lower BMI, the high
rate of smoking and the high consumption of alcohol are
of special concern, because of the independent implica-
tion of these factors as risk factors for osteoporotic
fractures in men®’. There is some evidence that bone
loss is higher in alcoholic men, even at relatively young
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age®® % Similarly, the low intakes of vitamin C deserve
attention because both smoking®' and chronic alcohol-
ism* induce oxidative stress, increasing the need for
antioxidant nutrients.

An important finding of the present study is that the
intakes of most of the vitamins B were insufficient.
Notably, the mean daily intake of vitamin Bl was
significantly lower than the PRI. In addition, although
higher than the PRI, the mean and median intakes of
folate were lower than 350 pg/day, the quantity known to
prevent an increase in plasma homocysteine levels, a risk
factor for cardiovascular diseases in the general adult
population®?. Low dietary intakes of thiamine have been
previously reported in homeless men living in Australia®
and were associated with a high prevalence of biochem-
ical and clinical features of thiamine deficiency, Wernicke-
Korsakoff syndrome particularly*®. In fact, alcoholism is
commonly associated with vitamin B deficiencies, indu-
cing mental changes of various severity, depression and
fatigue®. Chronic ethanol intake also interferes with
folate metabolism, impairing the safe disposal of homo-
cysteine%. Multivitamin B supplementation is routinely
performed in the treatment of alcoholism and alcohol-
related diseases, and the fortification of alcoholic drinks
with vitamin B1 has been proposed®”.

Previous studies have already mentioned that nutrient
deficiencies are likely to be prevalent in homeless men, as
shown by low biological indicators for some important
vitamins such as ascorbate (plasma levels), folate (plasma
and erythrocyte levels) and thiamine”** (red-cell transke-
tolase activity) and by low nutrient intakes'"*', notably
low calcium intakes'®'?. However, the health impact of
this situation might be greater in France, where common
foods are never fortified, than in countries like Australia
or the United States, where the use of vitamin and mineral
supplements or fortified foods are common, even among
homeless populations***®. The low vitamin B intakes and
the high alcohol consumption found in our study are
consistent with the high prevalence of psychiatric
diseases reported in the population of homeless living
in Paris®. The low vitamin C intake is also consistent with
the report of sporadic scurvy cases in indigent alcoholics
living in the Paris area®. The low calcium and vitamin D
intakes might results in an increased incidence of bone
fracture, but, to our knowledge, this has never been
documented among the homeless.

Our study subjects were interviewed while ‘housed’ in
the shelter. Dinner and breakfast were freely provided
and alcohol consumption was forbidden. Food intakes
might therefore have been overestimated and alcohol
intakes underestimated compared to times of rough
sleeping, in squats or streets or even in hotels. It has
been shown in Boston that nutrient intakes were lower in
homeless families placed in hotels by social services than
in those who lived in shelter that provided food support
and standard kitchen facilities®'. Despite this probable
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selection bias in our study, we found low non-alcoholic
energy and nutrient intakes and high ethanol intakes,
suggesting that the actual situation of homeless nutrition
might be worse than indicated by the present data.

The diets supplied by the shelter and other charitable
organisations represented approximately 80% of the non-
alcoholic energy intake during the days the men were
accommodated. In addition, more than half of the
subjects reported purchasing foods outside. For nutrients
of the greatest concern, such as calcium, folate, niacin,
vitamins B1, C and D, the shelter meals did not provide
sufficient amounts to balance the purchased ration. The
need to add fresh products, in particular dairy products,
to emergency food supplies has been reported in other
countries’>>®. Direct prevention of vitamin C and folate
deficiencies through increased utilisation of fruits, fruit
juices, and vegetables should be recommended. Similarly,
increasing cheese portions or introducing skimmed dried
milk during cooking should be attempted to prevent
calcium deficiencies. Foods naturally dense in niacin,
vitamins B1 or D (yeast, wheat germ, liver, nuts, canned
fish) are not commonly consumed in France in large
quantities. For these nutrients, other possibilities, such as
providing micronutrient supplements or fortified foods,
should therefore be considered. Experience with vitamin
B1 flour fortification in Australia suggests that this may
have a major impact on the prevalence of alcohol-related

diseases, in particular Wernicke-Korsakoff syndrome™,
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