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ABSTRACT

Background. In case of many individuals, decrease of body mass is observed during aging, that is often in elderly living in
nursing homes. It is especially important for patients with Alzheimer s disease (AD), when decrease of body mass, resulting
in malnutrition.

Objective. The aim of the study was the assessment of the quality of diet of AD individuals living at homes and in nursing
homes, in comparison with a control group

Material and methods. In the study participated 160 individuals with and without AD, living at home or in nursing homes.
Assessment of diet of individuals living at homes was based on self-reported data from one-day dietary recall. Assessment
of diet of individuals living in nursing homes was based on one-day menu from nursing homes accompanied by information
about snacking between meals. The diets were assessed on the basis of qualitative meal classification method of Bielinska
and Kulesza.

Results. Individuals living in nursing homes consumed meals more often than living at homes, while AD did not have
any impact on it. Individuals consuming fruits and vegetables not often enough were in all the groups, however, in case of
individuals living at homes it was serious problem. Consuming animal products to almost all main meals was observed in
case of many individuals in all analyzed groups. Composition of majority of main meals and small amount of lunches and
afternoon snacks was rational.

Conclusions. Improperly balanced diet following observed not only in a group of AD individuals but also of ones without
dementia (both living at homes and in nursing homes), may result in dietary deficiencies.
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STRESZCZENIE

Wprowadzenie. Wraz ze starzeniem si¢ organizmu moze dochodzi¢ do zmniejszenia masy ciala, co jest czesto stwierdzane
u 0s6b starszych przebywajacych w domach opieki. Zjawisko to moze wystgpowaé u 0séb z chorobg Alzheimera, a tym
samym moze przyczyniac si¢ do wystgpienia niedozywienia.

Cel. Celem badania byta ocena jakosci diet 0s6b z chorobg Alzheimera mieszkajacych we whasnych domach i domach
opieki w poréwnaniu z grupg kontrolng

Material i metoda. W badaniu uczestniczyto 160 0séb chorujacych lub nie chorujacych na chorobe Alzheimera, mieszka-
jacych we wlasnych domach lub w domach pomocy spolecznej. Oceng sposobu zywienia os6b mieszkajacych we wlasnych
domach przeprowadzono na podstawie jednodniowych jadlospiséw uzyskanych od badanych lub ich opiekunéw. Natomiast
oceng sposobu zywienia 0s6b mieszkajacych w domach opieki przeprowadzono na podstawie jednodniowego jadtospisu
w tych placéwkach z uwzglednieniem informacji dotyczacych dojadania miedzy positkami. Jadtospisy poddane zostaty
ocenie jako$ciowej wykorzystujac metode klasyfikacji positkow wg Bielinskiej | Kuleszy.

Wyniki. Osoby mieszkajace w domach opieki czesciej spozywaty positki w ciggu dnia niz mieszkajgce we whasnych do-
mach, niezaleznie od wystepowania choroby Alzheimera. We wszystkich badanych grupach spozycie warzyw i owocow
przez znaczg czg¢$¢ 0sob byto zbyt mate, co dotyczyto zwlaszcza 0sdb zyjacych we wiasnych domach. Produkty pochodzenia
zwierzgcego wystepowaly prawie we wszystkich glownych positkach spozywanych przez badane osoby. Za racjonalnie
zestawione mozna byto uznaé wigkszos¢ gtdéwnych positkdw i tylko czgs¢ drugich $niadan oraz podwieczorkow.
Whioski. Nieprawidlowe zestawienie positkow w diecie bylo stwierdzane zar6wno u 0séb chorujacych na chorobg Alzheimera
jak i niechorujacych na demencjg, niezaleznie od miejsca zamieszkania. Moze to prowadzi¢ do wystgpienia niedoboréw
zywieniowych u tych oséb.

Stowa kluczowe: choroba Alzheimera, osoby starsze, dieta, domy opieki
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INTRODUCTION

In case of many individuals, moderate decrease of
body mass is observed during aging, that is associated
with metabolic changes and loss of appetite [20, 21]. De-
crease of body mass is often observed in elderly living
in nursing homes [5, 14]. It is especially important for
patients with A/zheimer s disease (AD) and other types
of dementia, when decrease of body mass, resulting in
malnutrition, may be one of symptoms of natural course
of the mentioned diseases [27]. Decrease of body mass
is observed in case of 40% patients with AD and it may
occur in all stages of disease, also early stages, or even
before diagnosis [3].

The reasons of decrease of body mass in AD are
not clear. Some hypothesis assume that the main re-
ason may be increase of energy expenditure, decrease
of food intake or changes of dietary habits [9]. It may
partly result from emerging difficulties in everyday
activities associated with buying food products, as well
as preparing and consuming meals [9, 22]. Cicconetti et
al. [6] emphasize, that mentioned difficulties observed
in case of AD individuals may contribute to improper
intake of energy as well as of vitamins, minerals and
other nutrients.

One of the factors influencing nutrients intake is
composition of diet. In elderly individuals, in com-
parison with younger ones, composition of diet may
be modified, because of products and dishes choice
limitations associated with observed diseases, resulting
in low intake of vegetables and dairy products [18]. To
counteract consequences of improper diet following,
the improper composition of diet should be identified
as soon as possible, especially if there is possibility to
modify diet.

Especially important is to identify improper dietary
habits in case of AD individuals, because some deficits
may have negative impact on course of the disease.
Malnutrition of AD patients may cause faster loss of
cognitive functions [11, 26]. Simultaneously, decrease
of body mass may be associated with protein-energy
malnutrition, that may lead to a lot of disturbances,
e.g. immune system dysfunction, muscle loss, high
risk of falls or injury, and as a consequence loss of in-
dependence in everyday life [1, 9]. On the other hand,
improperly balanced diet following is one of the factors
that may contribute to AD [30] and other diseases de-
velopment [16, 24], so not only in case of individuals
with AD, but also healthy individuals, quality of diet is
an important issue.

The aim of this study was the assessment of the
quality of diet of AD individuals living at homes and
in nursing homes, in comparison with a control group.

MATERIAL AND METHODS

The study was carried out in group of 160 indivi-
duals aged 60-94 years with diagnosed AD and without
dementia and other neurodegenerative diseases. In the
Table 1 is presented characteristics of analyzed indivi-
duals — divided on the basis of AD presence and place of
living. The subjects with AD were qualified to the study
on the basis of diagnosis of AD conducted by neurolo-
gist — they all were under constant medical treatment.
Simultaneously, subjects from the control group were
also under constant medical treatment and they did not
have dementia and other neurodegenerative diseases.
Study protocol was approved by the Ethic Committee
of'the Regional Medical Chamber in Warsaw (No 4/08;
7.02.2008) — each participant and their caregivers prior
to participation gave their informed written consent.

Assessment of diet of individuals living at homes —
from Group 1 and Group 3 was based on self-reported
data from participants’ one-day dietary recall. To pro-
vide the reliable estimates of food intake, participants
and caregivers were instructed about the principles of
doing one-day dietary recall, as well as about the ne-
cessity of accurate and scrupulous recording of all the
food consumed and the beverages drunk. The one-day
dietary recall was conducted on the basis of widely
accepted and applied rules [13], as it is stated that ac-
curacy of the one-day dietary recall on the group level
is satisfactory [17].

Assessment of diet of individuals living in nurs-
ing homes — from Group 2 and Group 4 was based on
one-day menu from nursing homes. In case of Group
2 information about presumptive snacking of products
brought by family was obtained from participants and
their caregivers, while in case of Group 4 — from car-
egivers only.

The diets were assessed on the basis of qualitative
meal classification method of Bielinska and Kulesza
[10]. According to mentioned method, each meal may
be adjudicated as one of nine types of meals (presented
in Table 2), on the basis of present nutrients (carbohy-
drates, fat, protein) and products (meat, fish, egg, dairy
products, fruits, vegetables). As it is determined for
the method, rational meals are types ,,5”, ,,6” and ,,7”,
especially unfavorable is type ,,1”, while types ,,8” and
,»9” are not unfavorable only as an afternoon snack.

Participants and their caregivers were also asked
some questions associated with their diets — e.g. about
quantity of meals eaten daily, hot meals consumption,
servings of vegetables and fruits daily, as well as which
meals do they consume every day.

To compare distribution of analyzed features be-
tween groups, chi-2 test was used. In order to charac-
terize the age in compared groups, one-way ANOVA
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Table 1. Characteristics of analyzed individuals

. n (quantity of individuals) s
Group Characteristics of group Total for group | Gender (male / female patients) * Age [years]
Group 1 - control _ l\_lon-AD individuals 40 33/ 7 7104482
group living at homes (cont-h)
Group 2 — control Non-AD individuals
p living in nursing homes 40 30/ 10 834+79b
group
(cont-nh)
Group 3 - Lo
Alzheimer s _AD individuals 29 18/11 751+75¢
. living at homes (AD-h)
disease group
Group 4 — AD individuals
Alzheimer s living in nursing homes 51 40/ 11 79.7+59b
disease group (AD-nh)

* gender distribution in groups do not differ significantly (p=0.2464) on the basis of chi-2 test
** comparison between groups on the basis of analysis of variance — ANOVA and post-hoc Tukey test (p<0.05)

and post-hoc Tukey test were conducted. Level of
significance 0=0.05 was used. Statistical analysis was
conducted using Statistica software version 8.0 (Stat-
Soft, Tulsa, Oklahoma, USA).

RESULTS

The distribution of male and female patients in
analyzed groups did not differ (Table 1), so the further
analysis did not require separate analysis for male and
female individuals in groups. Simultaneously, the mean
age in groups differed — the oldest individuals were in
the Group 2 and Group 4 (individuals living in nursing
homes), while the youngest — in the Group 1 (non-AD
individuals living at homes).

Table 2. Qualitative meal classification method of Bielinska
and Kulesza [10]

Type of meal Nutrients present in meal
17 Carbohydrates/ carbohydrates and fat
»2” ,,1” and meat/ fish/ egg protein
53" ,,17and dairy protein
4 ,, 17, meat/ fish/ egg and dairy protein
D ,,2” and vegetables/ fruits
0" ,,3” and vegetables/ fruits
wl’ .47 and vegetables/ fruits
28 ,,1” and vegetables/ fruits
597 Vegetables/ fruits

In the Table 3 is presented number of analyzed
individuals characterized by specified features of diet
— specified quantity of meals daily (< 3, 3 and >3),
everyday consumption of specified meals (hot meal,
breakfast, lunch, dinner, afternoon snack, supper),
specified quantity of servings of vegetables and fruits
daily. It was observed that all the individuals living in
nursing homes (Group 2 and Group 4) and majority of
individuals living at homes (65-83%) consumed 4 and

more meals daily. Simultaneously, differences betwe-
en groups of individuals living at homes and living in
nursing homes were significant.

Meals everyday consumed were mainly: breakfast
and dinner, and in nursing homes also supper. Signifi-
cant differences were denoted in case of breakfast and
supper, consumed less often by individuals from the
Group 1, while in case of dinner all patients consumed
it everyday. Other meals were consumed not so often,
but they were significantly oftener consumed by indivi-
duals in nursing homes and AD individuals (in case of
lunch) or by individuals at homes and AD individuals
(in case of afternoon snhack). In all the groups hot meal
was consumed everyday (only 1 individual in the Group
1 consumed it few times a week) and no differences
between groups were observed.

Fruits and vegetables were consumed significantly
more often by individuals living in nursing homes
(Group 2 and Group 4) than living at homes (Group 1
and Group 3).

In the Table 4 is presented number of analyzed
individuals characterized by specified types of meals
according to qualitative meal classification method of
Bieliniska and Kulesza. It was observed that 85-100%
of breakfasts, dinners and suppers in all groups of
individuals contained products being the source of
meat/ fish/ egg protein or dairy protein. The rest of
meals consisted of carbohydrates/ carbohydrates and
fat, sometimes with fruits and vegetables. The highest
quantity of rational meals was observed in case of din-
ners (80-100% contained carbohydrates, animal protein
and fruits or vegetables). In the Group 1 rational meals
were observed for breakfast in case of 50% of meals,
for dinner — in case of 80% and for supper — in case of
76%. Simultaneously, in the Group 2 it were in case of
95%, 100% and 95% respectively, in the Group 3 — in
case of 38%, 90% and 44% respectively, while in the
Group 4 — in case of 37%, 98% and 57% respectively.
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Table 3. Number of analyzed individuals [%] characterized by specified features of diet
Group 1 Group 2 Group 3 Group 4 be?vc\)/z:eﬁ)wagr;rs;;]ps
(cont-h) (cont-nh) (AD-h) (AD-nh) (p-Value) *
<3 2.5 0.0 0.0 0.0
Quantity of meals daily |3 42.5 0.0 17.2 0.0 0.0000
>3 65.0 100.0 82.8 100.0
hot meal 97.5 100.0 100.0 100.0 >0.05
breakfast 90.0 100.0 100.0 100.0 0.0064
Everyday consumption anch 65.0 100.0 79.3 100.0 0.0000
dinner 100.0 100.0 100.0 100.0 >0.05
afternoon snack 40.0 25.0 75.9 31.4 0.0000
supper 85.0 100.0 93.1 100.0 0.0038
>5 20.0 12.5 0.0 3.9
Servings of vegetables |3-4 25.0 82.5 44.8 96.1 0.0000
and fruits daily 1-2 45.0 5.0 48.3 0.0 ’
few times a week 10.0 0 6.9 0.0

* comparison on the basis of Chi 2 test

Table 4. Number of analyzed individuals [%] characterized by specified types of meals according to qualitative meal

classification method of Bieliriska and Kulesza

Group 1 (cont-h) | Group 2 (cont-nh) | Group 3 (AD-h) | Group 4 (AD-nh) C;TSS??S?VKQTSSET
371,671 ,,1”° 45.0 95.0 37.9 37.3 0.0000
27,37, 47 40.0 5.0 55.3 62.7 0.0000
Breakfast |,,87/,,9” 0.0 0.0 34 0.0 >0.05
17 5.0 0.0 3.4 0.0 >0.05
Lack of meal 10.0 0.0 0.0 0.0 0.0064
37,67 17 12.5 22.5 17.2 25.5 >0.05
27,37 A7 10.0 7.5 20.7 9.7 >(.05
Lunch »87/,.9” 25.0 32.5 20.7 58.9 0.0009
17 175 37.5 20.7 5.9 0.0023
Lack of meal 35.0 0.0 20.7 0.0 0.0000
57,671,717 80.0 100 89.8 98.0 0.0020
27,37 A7 5.0 0.0 3.4 0.0 >0.05
Dinner ,87/,,9” 10.0 0.0 34 2.0 >0.05
17 5.0 0.0 34 0.0 >0.05
Lack of meal 0.0 0.0 0.0 0.0 >0.05
57,671,717 0.0 0.0 0.0 0.0 >0.05
271,37 .,4” 2.5 12.5 6.9 15.7 >(.05
';‘1:2[(”00” 87,97 20.0 12.5 44.9 3.9 0.0001
17 175 0.0 24.1 11.8 0.0166
Lack of meal 60.0 75.0 24.1 68.6 0.0001
57,67 ,,1"° 65.0 95.0 41.4 56.9 0.0000
271,37 .,,4” 12.5 5.0 31.0 41.1 0.0001
Supper »87/.,,9” 0.0 0.0 17.3 0.0 0.0000
17 7.5 0.0 34 2.0 >0.05
Lack of meal 15.0 0.0 6.9 0.0 0.0038

* comparison on the basis of Chi? test

In all the groups, the lunch and afternoon snack
consisted in most cases of carbohydrates/ carbohydrates
and fat, sometimes with fruits/ vegetables, or fruits/
vegetables alone.

The analysis of the quantity of rational meals in
groups revealed, that in the Group 1 53.3% of meals
was rational, while in the Group 2 —72.3%, in the Group
3 —41.5% and in the Group 4 — 53.2%. It was stated,

that highest share of proper meals was observed in case
of individuals from the control group living in nursing
homes (for breakfast, dinner, supper).
Simultaneously, AD individuals living at homes
(Group 3) often consumed meals without any animal
protein — for afternoon snack and supper for type “8”/
“9 it was significantly more often than in case of other
groups. Lack of meal was most often observed in case
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of individuals from the control group living at homes
(Group 1), that was significant for breakfast, lunch and
supper. Only in case of afternoon snack, it was not con-
sumed most often by control group individuals living
in the nursing homes, while consumed most often by
AD individuals living at homes.

DISCUSSION

In case of elderly patients, food ratio during a day
should be committed with pauses between meals no
longer than 3 hours. It is recommended to consume
4-5 meals a day and under no circumstances less than
3 meals a day. Except 3 main meals (breakfast, dinner,
supper) it is recommended to consume 2 smaller me-
als (lunch and afternoon snack) [15]. In the presented
research, most of individuals consumed 4 and more
meals a day. Simultaneously, it was concluded, that
individuals living in nursing homes consumed meals
more often than living at homes, while AD did not have
any impact on it. It was associated with planning meals
for nursing home dwellers by the staff. At the same time
in case of individuals living at homes, patients from the
control group consumed less meals than those with AD,
that may have been associated with care of the family
members or caregivers planning and preparing meals.

The results of the presented research associated with
frequency of meals in the control groups are similar, as
in other research of the elderly in Poland. Tokarz et al.
[25] concluded, that individuals aged 60-90 years, in
most cases consumed 3 (46% of analyzed group) or 4
meals daily (42% of analyzed group), while about 10%
of analyzed group consumed more than 4 meals a day. In
the mentioned research all participants consumed break-
fast and dinner, while supper was consumed by 97% of
analyzed group and each third of group consumed lunch
and each third — afternoon snack. Similar situation was
observed in the control group of the presented research.

In other research conducted in Poznan [7], it was
observed that each third of analyzed groups of elderly
consumed 3 meals a day, 34-42% consumed 4 meals,
while 34-36% 3-4 meals a day. In the mentioned rese-
arch also almost all individuals consumed 3 main meals
(breakfast, dinner, supper). Similarly, in the research
of Kotlajtis-Dotowy and Tyska [19], it was concluded,
that 2/3 of elderly consumed 3 meals a day and they
were in most cases breakfast, dinner and supper, while
lunch was consumed less regularly. In the mentioned
research 4 meals a day was eaten by each fourth of
analyzed individuals, while it was more common in
case of nursing home dwellers.

In the presented group eating hot meals was more
common than in other research conducted in the groups
of elderly. It may be concluded, that AD did not influen-

ce it, and every individual in analyzed group consumed
at least 1 hot meal daily, while in research of Duda [7]
worse situation was observed.

General recommendations for the population of
elderly include everyday consumption of fruit and ve-
getables, if it possible — row ones [23]. World Health
Organization recommends for adults, consuming at
least 400g of fruits and vegetables daily [29], while it
should be consumed with every meal — 5 servings of
various fruits and vegetables a day (excluding potatoes
and including no more than 1 serving of fruit juice) [2].
Moreover, individuals with chronic diseases, should
adjust fruits and vegetables consumption to their ability
and specific recommendations [28].

In the presented research, it may have been conclu-
ded, that individuals living in nursing homes consume
fruits and vegetables more often than individuals living
in nursing homes — most of the nursing home dwellers
consumed them 3-4 or more times a day, in spite of the
fact that they were significantly older than individuals
living at homes. The significant influence of the place
of living was associated with the meals planned in the
menus of nursing homes, while at homes they were
probably not so strictly composed. As a consequence,
most of individuals living at homes, consumed fruits
and vegetables 1-2 times a day or even less often, that is
consistent with results of other research indicating that
most of elderly consumes fruits and vegetables once a
day or less often [19]. At the same time, it is stated, that
each additional serving of fruits and vegetables in diet
reduces the risk of cardiovascular incidents by 4% and
the risk of stroke by 5%, that is a significant evidence of
the role of intake of recommended amounts of them [4].

Diet of elderly should also provide protein of the
high biological value. Consuming animal products to
almost all main meals, observed in case of many indi-
viduals in all analyzed groups, may provide suitable qu-
antity of protein in their diets. Diet should also provide
all the nutrients in proper amount and proportions, that
may be secured by variety of chosen products. Properly
planned meals should provide recommended amounts
of protein, fat, carbohydrate, vitamins and minerals. In
the presented research a lot of meals was not properly
balanced, as according to the qualitative meal classifi-
cation method of Bieliniska and Kulesza, they were not
rational, that was observed mainly in case of individuals
living at homes. It may result in dietary deficiencies and,
as a consequence, in malnutrition in analyzed group.
Not rational meals were observed mainly in case of AD
individuals living at homes (almost 60% of the group),
so it may be concluded that the risk of malnutrition in
that group is serious. Moreover, it may be concluded,
that not only AD individuals may be malnourished, but
also healthy elderly individuals, as in spite of the fact
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that they consume adequate amount of meals which are
not properly balanced.

Suitable nutritional intervention may have general
positive impact on the diet of elderly. Guigoz [12], on
the basis of review of research, concludes, that such an
early conducted intervention may cause delaying body
mass loss and as a consequence, reduce the risk of
malnutrition in case of elderly. The results of research
indicate, that dementive elderly individuals are charac-
terized by similar nutritional status and similar lifespan,
as individuals in the similar age but without dementive
states, if they are provided proper diet following [8].

CONCLUSIONS

1. Individuals living in nursing homes consumed meals
more often than living at homes, while Alzheimer s
disease patients did not have any impact on it.

2. Individuals consuming fruits and vegetables not
often enough were in all the groups, however, in
case of individuals living at homes it was especially
serious problem.

3. Consuming animal products to almost all main me-
als was observed in case of many individuals in all
analyzed groups.

4. Composition of majority of main meals and small
amount of lunches and afternoon snacks was rational.

5. Improperly balanced diet following observed not
only in a group of Alzheimer s disease individuals
but also of ones without dementia (both living at
homes and in nursing homes), may result in dietary
deficiencies.
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