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Abstract

Older people are considered to have a relatively high level of nutritional
awareness. However, it is not yet known which importance they attach to
individual aspects of a healthy diet. Using standardized questionnaires, 159
healthy seniors (78 + 3 years, 50% female) were asked about the impor-
tance of and attention to 15 nutritional aspects and about their usual food
consumption. The recommendation "drinking 1-1.5 liters a day" was rated
most frequently as "very important" (69.8%), while "not eating too little"
and "eating legumes" were rated least frequently (10.1% each). There was
a high level of agreement between rating of importance and attention,
with high ratings of importance more common across the board. For most
nutritional aspects, ratings of importance or attention were also reflected
in reported food intake. The discrepancies identified between rating and
attention imply that, in addition to purely imparting knowledge, nutrition
education and counseling should also address the possibilities for imple-
menting nutrition aspects in everyday life.
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Introduction

Why do older people eat what they eat? Be-
sides appetite and taste, the motive "health"
plays a major role [1, 2]. This seems intui-
tively convincing, since perception and objec-
tive prevalence of health impairments increase
in older age. A balanced diet can contribute
significantly to the goal of healthy aging [3].
This is particularly feasible for healthy sen-
iors who live independently and still have
good resources to organize their daily lives,
including shopping and meal preparation, in
a self-determined manner. However, not all
older people eat according to the recommen-
dations and often energy and nutrient intake
is insufficient, even for older people living in-
dependently [4-6].

Regardless of age, evidence shows that people
who place a high value on health in their food
choices actually eat healthier — however, this
relationship is rather weak and only applies to
certain aspects of a healthy diet, e.g. fruit and
vegetable consumption [7, 8]. In addition, cer-
tain components of a balanced diet are rarely
considered by older people at the behavioral
level — even when they report that their eat-
ing behavior is highly health-oriented [9] or
follows dietary recommendations [10]. There-
fore, for improved target group-specific nutri-
tion education, both knowledge of the extent
to which older people are aware of the prin-
ciples of a balanced diet and knowledge of the
extent to which these are taken into account
in their own eating behavior could be useful.
The aim of this study was therefore to inves-
tigate (a) how important older people rate cer-
tain aspects of a health-promoting diet and to
what extent they pay attention to them, and
(b) whether these statements are also reflected
in their usual food consumption.
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Methodology

Study design

As part of the program of the competence cluster of nutrition re-
search enable, 159 older people aged between 75 and 85 years living
independently in private households were recruited in Nuremberg
and Freising from April 2016 to February 2018. Exclusion criteria
included body mass index (BMI) < 18.5 or = 35 kg/m?, smoking,
immobility, need for long-term care, cognitive impairment, unin-
tentional weight loss > 5% in the last 3 months, medically diag-
nosed chronic diseases, and taking certain medications [11].

All data were collected during two visits of several hours at the
study center using standardized self-completion questionnaires.
The study protocol was approved by the ethics committees of
the Friedrich-Alexander Universitat Erlangen-Nirnberg (No.
291/15B) and the Technical University of Munich (No. 452/15)
and is registered in the German Clinical Trials Registry (DRKS-ID:
DRKS00009797). All participants had given their written in-
formed consent before the start of the study.

Data collection

Characteristics

Age, gender, living situation, marital status, educational status,
self-rated physical activity, and subjective health were asked in
a standardized manner. Body height was measured with a sta-
diometer and body weight with a calibrated scale. BMI [kg/m?]
was calculated.

Evaluation and attention to individual nutrition aspects

Rating of importance ("How important do you consider the fol-
lowing aspects for health and well-being?") and attention ("How
much do you personally usually pay attention to the aspects
mentioned?") were asked for the following 15 nutrition aspects:
(1) healthy diet, (2) eating many different foods, (3) not eating too
much, (4) not eating too little, (5) eating fruit several times a day,
(6) eating vegetables several times a day, (7) eating at least two
servings of dairy products a day, (8) eating bread and rice, pasta,
or potatoes daily, (9) eating legumes, (10) not eating meat every
day, (11) eating fish 1-2 times a week, (12) drinking 1-1.5 liters
a day, (13) eating whole grain products, (14) using olive oil, and
(15) moderate alcohol consumption. The selection of items was
based on the 10 rules of the German Nutrition Society (DGE) for
a wholesome diet [12]. Using 5-level scales, the aspects were as-
sessed in terms of importance (very important, important, mod-
erate, less important, unimportant) and attention (very strong,
strong, moderate, somewhat, not at all).

Usual intake

Food intake was recorded by a food frequency questionnaire [13]
and two short questionnaires on food intake on the previous
day [14]. From these, the usual intake of individual food groups
(fruits, vegetables, dairy products, meat and meat products, fish
and seafood, cereal products [bread, rice, pasta] and potatoes, leg-
umes, and alcoholic beverages) and daily energy intake [kcal/day]
were calculated. For details on the methodology, see [15].

cocle

Statistical analysis

Correlations between rating of importance and
attention of the 15 nutrition aspects were tested
by means of correlation analyses (Spearman
p). For further analysis, the variables rating of
importance ([very] important vs. moderate to
unimportant) and attention ([very] strong vs.
moderate to not at all) were dichotomized and
their agreement tested using Fisher's exact test.
Differences in consumption of the food groups
depending on importance of or attention to the
respective nutritional aspects were tested by
analyses of covariance, adjusted for sex, age,
BMI, and energy intake. Because the condi-
tion of homoscedasticity was not always met,
analyses were performed adjusting for a robust
standard error (HC3). Results are reported as
mean with 95% confidence interval. For these
analyses sample size is reduced (n = 134) be-
cause intake data were not available for all par-
ticipants. There were no differences in the rat-
ing of importance and attention to nutritional
aspects between the groups with and without
consumption data. The significance level is set
at p < 0.05. Analyses were performed using
IBM SPSS version 26.

Results

Characteristics

The mean age of the participants was 78.2 =+
2.8 years, and 49.7% were female. Other char-
acteristics are shown in # Table 1 for the total
sample and stratified by sex.

Evaluation and attention to the 15
aspects of a health-promoting diet

For all aspects surveyed, the evaluation of im-
portance was more frequently rated high than
the attention (# Figure 1). Most frequently
rated as "very important" was "drinking 1-1.5
liters a day" (69.8%), followed by "healthy
diet" (53.5%). The items least frequently rated
as "very important” were "not eating too little"
and "eating legumes" (both 10.1%). A similar
picture emerged with regard to attention. The
aspects "eating vegetables several times a day”
(p = 0.005), "eating at least two servings of
dairy products a day" (p = 0.001) and "eating
whole grain products" (p = 0.026) were rated
higher by women than by men. In terms of
attention, men more often than women re-
ported paying (very) strong attention to "eat-
ing fish 1-2 times a week" (p = 0.039).
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Total Men Women

(n=159) (n =80) (n=79)
age [years] 78.2+238 78.2+2.6 78.1+29
living alone [%] 54.1 35.0 73.4
marital status [%]
married 40.9 58.8 22.8
separated/divorced 16.3 16.3 16.6
single 6.9 3.8 10.1
widowed 35.8 21.3 50.6
educational attainment [%]
certificate of secondary education/ 32.7 30.0 5.4
elementary school
general certificate of secondary 29.5 22.6 36.7
education
technical college entrance qualification 13.2 20.0 6.3
A-levels, university entrance 23.3 27.5 19.5
qualification
other degree 1.3 0.0 2.5
BMI [kg/m?2] 26.5+3.9 27.2+3.5 259+4.2
subjective health [%]
very good 15.1 20.0 10.1
good 71.7 71.3 72.2
less good 12.6 8.8 16.5
poor 0.6 0.0 1.3
very poor 0.0 0.0 0.0
physical activity [%]
very active 9.4 11.3 7.6
active 67.3 68.8 65.8
little active 20.8 18.8 22.8
rather inactive 2.5 1.3 3.8
completely inactive 0.0 0.0 0.0
energy intake [kcal/Tag] 1,972 +422 2,188 +440 1,764 +274

Tab. 1: Characteristics of the sample

Mean + standard deviation

With the exception of "healthy diet", "eating many different

non
’

foods", "not eating too much", and "not eating too little", the
correlation analyses showed a clear relationship between the
rating of importance and attention with Spearman correlation
coefficients > 0.650 (¢ Table 2). Likewise, the dichotomized eval-
uation shows that the large majority of the participants (more
than two thirds in each case) who rated the respective aspect as
(very) important also stated that they paid (very) strong atten-
tion to it. Just for "not eating too little" and "eating legumes" was
this proportion only about 50%. Conversely, participants who
considered certain nutritional aspects to be moderate to unim-
portant also indicated that they paid (very) strong attention to
them (e.g., "not eating too much" 25%, moderate alcohol con-
sumption 22%) (¢ Table 2).

Food intake dependent on evaluation and attention

The evaluation of importance and the attention are predominantly
also reflected in the actual intake (¢ Table 3). Only the intake of
fruit, meat (products), and alcoholic beverages did not differ be-
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tween persons who rated the aspects as (very)
important and as moderate to unimportant.
There was also no difference in intake between
participants who stated that they pay (very)
strong or moderate to no attention to eating
legumes.

Discussion

The present study shows the importance that
people living independently between the ages
of 75 and 85 attach to various aspects of a
health-promoting diet and the extent to which
they take these aspects into account in their
own eating behavior. This sets the study apart
from previous work, the majority of which
examined health motives in the context of a
healthy diet in general or only individual com-
ponents of a healthy diet (e.g. fruit and veg-
etable consumption) [1]. The findings provide
a valuable basis for tailoring nutrition infor-
mation and interventions more specifically to
the level of knowledge and needs of healthy
older people.

Overall, it became clear that healthy older
people predominantly rate the importance of
many aspects of a healthy diet high. This find-
ing is in line with the results of the study "Er-
ndhrung ab 65" (Nutrition over 65), in which
87% of the participants stated that they con-
sidered a balanced diet to be (very) important
for health and well-being [16]. Although, on
average, importance was rated higher than
attention in the present study, for 11 of the
15 nutritional aspects, more than half of the
participants reported paying (very) strong
attention to them (¢ Figure 1). This suggests
that nutrition knowledge in this collective
is good and, according to their own state-
ments, often plays a role in their own eating
behavior. One reason for this could be that a
healthy lifestyle is becoming more important
for older people due to impending or existing
health impairments [17]. In addition, the re-
sults could reflect the increasing thematization
of a balanced diet both in the media and in
medical-therapeutic settings. This is supported
by the fact that especially those aspects are
rated as (very) important and (very) strongly
considered that are prominently formulated in
the 10 rules of the DGE [12]. The consump-
tion of dairy products and legumes as well as
the aspect of not eating too little were rated
as least important. These findings therefore
require special attention, since dairy products
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Importance

Attention (very) moderate to

important unimportant

(n) ,% (n), %

healthy diet 0.356
(very) strong (113),72.9 (0), 0.0 0.006
moderate to not at all (42), 27.1 (4), 100.0
eating many different foods 0.574
(very) strong (110), 75.3 m,7.7 < 0.001
moderate to not at all (36), 24.7 (12),92.3
not eating too much 0.455
(very) strong (93), 68.9 (6), 25.0 < 0.001
moderate to not at all (42), 31.1 (18), 75.0
not eating too little 0.504
(very) strong (49), 51.6 (8),12.5 < 0.001
moderate to not at all (46), 48.4 (56), 87.5
eating fruit several times a day 0.753
(very) strong 93),75.6 (1), 2.8 < 0.001
moderate to not at all (30), 24.4 (35),97.2
eating vegetables several times a day 0.748
(very) strong (77), 67.5 (1), 2.2 < 0.001
moderate to not at all (37),32.5 (44),97.8
eating at least two servings of dairy products 0.733
a day < 0.001
(very) strong (48), 70.6 (6), 6.6
moderate to not at all (20), 29.4 (85), 93.4
eating bread and rice, pasta, or potatoes daily 0.738
(very) strong (103), 83.7 3), 8.3 < 0.001
moderate to not at all (20), 16.3 (33),91.7
eating legumes 0.700
(very) strong (35),47.3 (0), 0.0 < 0.001
moderate to not at all 39), 52.7 (84), 100.0
not eating meat every day 0.777
(very) strong (88), 76.5 (5),11.4 < 0.001
moderate to not at all (27), 23.5 (39), 88.6
eating fish 1-2 times a week 0.696
(very) strong (81), 68.1 A3),7.5 < 0.001
moderate to not at all (38), 31.9 (37),92.5
drinking 1-1.5 liters a day 0.668
(very) strong (129), 84.9 (0), 0.0 < 0.001
moderate to not at all (23),15.1 (7), 100.0
eating whole grain products 0.794
(very) strong (98), 81.7 (1), 2.6 < 0.001
moderate to not at all (22),18.3 (38),97.4
using olive oil 0.755
(very) strong 95), 81.9 M), 2.3 < 0.001
moderate to not at all (21),18.1 (42),97.7
moderate alcohol consumption 0.674
(very) strong (90), 82.6 (11), 22.0 < 0.001
moderate to not at all (19),17.4 (39), 78.0

Tab. 2: Correlation and agreement between importance of and attention to certain aspects of nutrition (n = 159)
2 Spearman correlation coefficient, all p < 0.001
b Fisher's exact test
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Fig. 1: Frequency of importance of (left) and attention to (right) individual aspects of a health-promoting diet by healthy
older people (n = 159), sorted by “(very) important”

I O Attention

Food group (very) moderate to  p-value (very)strong moderateto p-value
important unimportant not at all
fruit n=103 n=31 0.233 n =80 n=>54 < 0.001
243.4 217.2 262.9 199.4
(227.4-259.3) (187.4-246.9) (245.8-280.0) (178.4-220.3)
vegetables n=95 n=39 0.016 n=68 n =66 0.009
186.3 167.6 190.4 171.1
(176.9-195.8) (152.6-182.7) (179.2-201.5) (159.8-182.5)
dairy products n=>56 n=78 0.032 n=45 n =389 0.001
254.2 211.6 274.1 206.9
(224.3-284.2) (186.5-236.7) (242.1-306.1) (184.4-229.3)
meat n=95 n=39 0.140 n=77 n=>57 0.046
(products) 98.7 106.5 96.7 106.7
(93.6-103.9) (98.3-114.6) (91.0-102.4) (100.1-113.4)
fish/seafood n =100 n=34 < 0.001 n=72 n=62 < 0.001
29.5 19.6 31.4 21.9
(26.8-32.1) (15.1-24.1) (28.2-34.5) (18.5-25.2)
bread/pasta/ n=105 n=29 0.014 n=93 n=41 0.057
potatoes 246.6 225.5 246.9 231.1
(238.4-254.8) (209.9-241.2) (238.1-255.7) (217.6—244.6)
legumes n=>59 n=75 0.012 n=29 n=105 0.571
6.7 5.5 6.4 5.9
(6.1-7.4) (4.9-6.1) (5.4-7.4) (5.4-6.5)
alcoholic n =94 n =40 0.933 n=388 n =46 0.048
beverages 140.4 142.7 121.6 178.2
(111.6-169.2) (98.1-187.2) (92.1-151.1)  (136.9-219.5)

Tab. 3: Intake of individual food groups (g/day) depending on the importance of or attention paid to the corresponding
aspects in the diet (n = 134)
Mean values (95% confidence interval), analysis of covariance (ANCOVA) adjusted for gender, age, BMI, energy intake (kcal/day)
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and legumes are valuable sources of protein and adequate protein
intake is of great importance for maintaining muscle mass in old
age [18]. Dairy products are also important sources of calcium
and are relevant for reducing the risk of osteoporosis in old age.
The comparatively low rating and, above all, attention to regular
consumption of dairy products could result from the fact that the
consumption of animal products is increasingly viewed critically
for sustainability reasons. Legumes — as also indicated by the con-
sumption data — have so far been little integrated into the dietary
habits of older people. In "traditional German cuisine", filling side
dishes such as potatoes, rice, and pasta still play a greater role. In
addition, the sometimes complex preparation and a hard digest-
ibility might limit the consumption of legumes in older people
[19]. The medium to low importance and attention to the aspect
"not eating too little" can probably be attributed to the fact that
it is likely to be relevant for only a few of the healthy seniors in
the collective. Malnutrition affects 0-11% of older people living at
home, depending on the diagnostic criteria [20].

Compared to men, women rated the importance of some nutri-
tional aspects higher. This phenomenon has already been observed
in previous studies [21, 22] and could be due to the fact that
women are more involved with nutritional issues — especially in
an older generation in which the selection and preparation of food
is often still regarded as a "woman's job". Surprisingly, however,
these differences did not show up in the attention paid to the rel-
evant aspects in their own eating behavior. On the contrary, men
even more frequently reported paying (very) strong attention to
eating fish regularly. It is possible that women respond more "so-
cially desirable" when asked to rate health aspects. Another reason
could be that more than half of the male participants live in a
partnership and eating habits are often shared with the female
partner. The small gender differences could also be due to the spe-
cial collective of very healthy seniors, who presumably have a
high level of health awareness in general.

Even though the overall agreement between the respondents' rat-
ing of importance of and attention paid to nutritional aspects is
quite high, there are clear discrepancies for some aspects. Certain
aspects are rated as (very) important, but are only moderately or
not at all considered in eating behavior or — surprisingly — vice
versa. The fact that eating behavior is very complex and influ-
enced by very different factors could be decisive for a higher rat-
ing and weaker attention [1, 21]. In addition, the answer to the
question about the evaluation of an aspect could rather represent
the nutritional knowledge, which is understood as generally valid,
whether relevant for the own eating behavior or not. Regarding
legumes, it is conceivable that the implementation of knowledge
at the behavioral level does not occur due to barriers regarding
preparation and tolerability [23]. Surprisingly, "moderate alcohol
consumption" is rated as moderate to unimportant by almost one
third of the participants, and nevertheless (very) strongly consid-
ered by 22% of these participants. Apparently, the risks of alcohol
consumption for health are still underestimated and attention at
the individual level is possibly paid more for reasons of tolerance
than for health considerations.

The second part of our analysis showed that the rating of many
nutritional aspects was related to actual intake — a finding that
underlines the influence of knowledge and attitudes on eating be-
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havior [7]. No association between reported
attention and intake was found for the bread/
pasta/potato food group. It is possible that
this is an integral part of many meals, so that
conscious attention has no effect. In addition,
there are foods in this group that are consid-
ered "healthy" (e.g., whole grain products) as
well as those that are considered "unhealthy”
(e.g., white flour products). Likewise, there is
no correlation between reported attention and
intake in the case of legumes, which could be
attributed to the very low legume intake over-
all.

When interpreting the findings, several points
must be taken into account. The participants
were very healthy seniors with hardly any
functional limitations. Numerous exclusion
criteria were used to recruit healthy individ-
uals from different age groups for the enable
cohort in order to be able to examine age dif-
ferences independently of health influences
[11]. The results are thus limited to a specific
group of older people and cannot be general-
ized. This is also supported by the fact that the
participants tend to have a high level of educa-
tion, which is often associated with healthier
eating behaviors compared to individuals with
lower education [10]. Also, the willingness to
participate in a nutrition study suggests an
above-average interest in nutrition. Further-
more, collecting dietary intake data based on
self-reports always carries the risk of bias
[24], even if the participants were given de-
tailed information on how to complete the
questionnaires.

Conclusion

A healthy diet has a high priority for the vast
majority of the very healthy seniors studied.
Nevertheless, certain aspects of a balanced diet
are often not or only rarely taken into account
in eating behavior — even when they are rated
as important.

For practical purposes, the following conclu-
sions can be drawn: A pronounced knowledge
of the importance of a healthy diet is a good
prerequisite for motivating older people to pay
more attention to certain aspects in their eat-
ing behavior. The identified discrepancies be-
tween evaluation of importance and attention
imply that, in addition to imparting knowl-
edge, assistance should always be provided for
the practical implementation of nutritional as-
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pects in everyday life. Taking into account individual needs, the
life situation and possible barriers, possibilities for simple prepa-
ration of protein-rich foods with the inclusion of plant-based
alternatives could, for example, be demonstrated or even tested
together in practice.
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