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Eating an enjoyable and balanced diet 
Food literacy among older adults

Felix Zastrow, Katrin Neher, Carola Pentner, Holger Hassel

Introduction

Given that nutrition is central to healthy 
aging and the prevention of chronic diseases, 
understanding how dietary behavior is shaped 
is crucial. Food literacy is the ability to orga-
nize everyday eating and nutrition in an au-
tonomous, responsible and enjoyable way 
that supports balanced dietary behavior [1-5]. 
However, the definition of food literacy differs 
in terms of what particular aspects—what 
factual and practical nutritional knowledge 
and what habits and skills—actually contrib-
ute to a balanced diet, and in terms of how 
these abilities and skills should be measured 
[6–12]. It appears that practical food literacy 
(for example knowing how to prepare a bal-
anced meal), is more important in shaping di-
etary behavior than factual food literacy (for 
example knowing that pasta is high in carbo-
hydrates) [13].
According to the model proposed by Vidgen 
and Gallegos [10], food literacy is composed 
of four core skills:
1. Planning and management
2. Selection
3. Preparation 
4. Eating 
Poelman et al. [6] developed an instrument 
based on these skills to measure food literacy 
in adults. To do this, they created a scale with 
eight domains designed to cover the spectrum 
of food literacy (  methods section).
From a scientific point of view, food literacy is 
a specific form of health literacy [4]. The fact 
that food literacy is closely linked to the com-
prehensive concept of health literacy is also re-
flected by the measurement instruments used 
for food literacy [7, 8], since these are based 
on health literacy models—especially those 
proposed by Nutbeam [14] and Sørensen et 
al. [15].

According to the conceptual model 
of the European Health Literacy 
Survey (HLS-EU), “health literacy 
entails people’s knowledge, moti-
vation and competences to access, 
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understand, appraise, and apply health information 
in order to make judgments and take decisions in ev-
eryday life concerning healthcare, disease prevention 
and health promotion to maintain or improve quality 
of life during the life course” (wording from [15]).

Health literacy levels are key determinants of healthy aging and 
the prevention of chronic diseases. In Germany, the older adult age 
group (aged 65 years or over) in particular exhibits limited health 
literacy [16, 17].
The same is true for food literacy. According to a representative 
national study conducted in Germany, 42.5% of people in the 
60 to 69 year-old age group have an inadequate or problematic 
level of food literacy [18]. Furthermore, the nutritional situation 
among older adults in Germany is very heterogeneous. The per-
centage of adults aged 65 years or over who are overweight or 
obese is particularly problematic [19]. In addition, age can come 
with some specific challenges, such lacking a sensation of thirst 
[20]. In addition to overweight and obesity, other diseases have 
also been described as consequences of an unbalanced diet. These 
include coronary heart disease and cancer [21, 22].
Studies have shown that both health literacy and food literacy 
influence dietary behavior [7, 16, 23]. This article aims to investi-
gate the association between food literacy and health literacy and 
the dietary behavior of older adults. 

Study question and initial hypotheses

This article therefore aims to answer the following question: Is 
there a statistical association between the food literacy of the par-
ticipating older adults and their health literacy and dietary behav-
ior? Furthermore, this article will investigate whether differences 
in the food literacy of the respondents depend on their age, their 
highest completed level of education, or the presence of one or 
more chronic diseases.
Based on the conceptual considerations presented in the introduc-
tion, it was expected that there would be a positive association 
between food literacy and the overarching concept of health liter-
acy [24]. It was also expected that food literacy would be higher 
among women and that it would be linked to a higher level of 
educational attainment [7, 25, 26]. Furthermore, it was assumed 
that lower food literacy would be associated with the presence of 
chronic diseases [16].
In addition, the daily fruit and vegetable consumption and daily 
fluid intake of the older adult participants were analyzed. The 
current German Nutrition Society recommendations in this regard 
are 5 portions of fruit and vegetables a day and a fluid intake of 
1.5 liters per day [27]. It was assumed that those with a higher 
fruit and vegetable consumption would have a higher level of food 
literacy [6, 7]. Moreover, it was determined whether there was a 
difference in food literacy between participants who achieved the 
recommended daily fluid intake and those who did not.

Methodology

Data collection in the “Gusto” project
The project “Gemeinsam gesund älter werden 
mit Genuss – Förderung der Ernährungskompe-
tenz älterer Menschen in der Kommune” (“Enjoy 
Eating and Stay Healthy Together - Promot-
ing Food Literacy in Older Adults in the Com-
munity”) (“Gusto”) is funded by the Gesund.
Leben.Bayern. initiative of the Bavarian State 
Ministry of Health and Care and aims to op-
timize health literacy and especially food lit-
eracy among people aged 65 and over who 
live independently. For this project, 136 peo-
ple were recruited and 11 groups were set up 
by the local authority project partners in 11 
participating Bavarian institutions. The in-
tervention consists of a community group 
program for groups of older people working 
independently with the help of peer facilitators 
(for more information, see: [28], a publication 
on the development of the intervention is cur-
rently being prepared).
In the “Gusto” project, participants complete 
a written questionnaire that uses a quasi-ex-
perimental evaluation design with a pre-post 
comparison. The results presented here refer 
to the questionnaire at the beginning of the 
intervention.

Food literacy To measure food literacy, a ver-
sion of the self-perceived food literacy scale 
(SPFL scale) that was translated into German 
[6] was used. This same measurement had pre-
viously been used in a representative study in-
vestigating food literacy in Germany [18]. The 
participating older adults were asked about a 
broad spectrum of aspects with 29 question-
naire items in total (a five-level scale was used, 
ranging from “not at all/never” to “yes/al-
ways”; original questionnaire: Overview 1, last 
page). The questions were about the following 
eight topics (in accordance with [6]):
1. Food preparation skills
2. Resilience and resistance
3. Healthy snack styles
4. Social and conscious eating
5. Examining food labels
6. Daily food planning
7. Healthy budgeting
8. Healthy food stockpiling
The food literacy score was calculated from the 
mean value of the 29 responses given by the 
respondents. The scoring was from 1 to 5, with 
5 being the best possible food literacy score. The 
food literacy score was divided into four cate-
gories: inadequate (1.00 to 2.49 points), prob-
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lematic (2.50 to 3.49 points), adequate (3.50 to 4.49 points) and 
excellent (4.50 to 5.00 points) (see [18]).
Health literacy To measure health literacy, an abridged German 
version of the measurement instrument that was developed for the 
European Health Literacy Survey (HLS-EU-Q) [29] with 16 ques-
tions was used (see [30, 31]). In the HLS-EU-Q16, participants were 
asked about how difficult they feel it is to cope with 16 tasks or 
activities that are relevant to health. The participants estimated how 
easy or difficult they felt it was for them to perform each task 
or activity (using a four-category Likert scale ranging from “very 
easy” to “very difficult”). Based on the responses, an index with 
values from 0 (very low health literacy) to 50 (very high health 
literacy) was created. Threshold values were also defined for the 
index, creating four different health literacy levels, analogous to the 
method used for food literacy [15, 29, 31, 32].

Dietary behavior The questionnaire about dietary behavior fo-
cused on two key food groups as proxies for dietary behavior. This 
was done to limit the length of the questionnaire so that it did not 
become too long for the participants.

Data was collected on the average consump-
tion of the following foodstuffs in the previous 
four weeks: 1) fruit and vegetables or salads 
and 2) all drinks except for milk. A signifi-
cantly abridged and modified version of a con-
sumption frequency questionnaire [33] with 
three items was used for this. The German 
Nutrition Society dietary recommendations 
for fruit and vegetable consumption and fluid 
intake were used as the target values [27].

Sociodemographic and other  
characteristics  
The following variables were recorded: age, 
sex, immigrant background, highest com-
pleted level of education, and type and num-
ber of chronic diseases from a list of chronic 
diseases (self-reported).

Participants Group leaders

Sample size n = 119 97 (81.5%) 22 (18.5 %)

Age (± SD) 72.2 (6.8) 67.1 (4.0)

Sex  

Female 70 (72.2 %) 14 (63.6 %)

Male 27 (27.8 %) 8 (36.4 %)

Immigrant background 6 (6.2 %) 2 (9.1 %)

Highest completed level of education

Lower secondary level school leaving  
certificate (Haupt-/Volksschulabschluss)

37 (38.1 %) 4 (18.2 %)

Intermediate level secondary school  
leaving certificate (Realschulabschluss)

37 (38.1 %) 3 (13.6 %)

School leaving certificate allowing access to 
university studies ([Fach-]Hochschulreife)

9 (9.3 %) 5 (22.7 %)

University degree 12 (12.4 %) 10 (45.5 %)

Chronically ill 61 (62.9 %) 15 (68.2 %)

Health literacy

Inadequate 8 (8.2 %) 1 (4.5 %)

Problematic 28 (28.9 %) 6 (27.3 %)

Adequate 41 (42.3 %) 10 (45.5 %)

Excellent 17 (17.5 %) 4 (18.2 %)

Daily fruit and vegetable consumption

≤ 2 portions 21 (21.6 %) 2 (10.0 %)

3 portions 16 (16.5 %) 2 (10.0 %)

4 portions 16 (16.5 %) 8 (36.4 %)

≥ 5 portions  
(recommended intake achieved)

37 (38.1 %) 8 (36.4 %)

Recommended daily fluid intake achieved 55 (56.7 %) 16 (72.7 %)

Table 1:  Characteristics of participants and group leaders 
SD = standard deviation
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Statistical evaluation
The group leaders were given training on what their role as peer 
facilitators involved. For this reason, the group leaders and other 
participants have been evaluated separately.
The data were evaluated using IBM SPSS Statistics 26. Individual 
missing values were accepted and not replaced. First, the normal 
distribution of the participants’ food literacy scores was tested 
using a Shapiro-Wilk test. Since there was no normal distribution, 
Spearman’s rank correlation for metrically scaled variables, the 
Mann-Whitney U test for categorical variables with two groups 
and the Jonckheere-Terpstra test for categorical variables with 
more than two ordinal groups were selected as suitable statistical 
analyses.

Results

A total of 119 people (97 participants and 22 group leaders) were 
surveyed at the first measurement.

Demographic characteristics
The group leaders (67.1 ± 4.0 years) were on average 5.1 years 
younger than the participants (72.2 ± 6.8 years). They also had 
a higher level of educational attainment. 62.9% of the participants 
(and 68.2% of the group leaders) had at least one chronic disease.
Sociodemographic characteristics and other data are recorded in 
 Table 1.

Health literacy
17.5% of the participants had excellent health literacy. However, 
more than a third (37.1%) had limited health literacy. The trend was 
similar for the group leaders ( Table 1).

Dietary behavior
The percentage of group leaders and partici-
pants achieving the recommended intake of 5 
portions of fruit and vegetables per day was 
almost identical. However, there were differ-
ences between group leaders and participants 
who consumed 4 or 3 or fewer portions of 
fruit and vegetables per day ( Table 1). The 
percentage of group leaders (72.7%) who 
achieved the recommended daily fluid intake 
was significantly higher than for the partic-
ipants (56.7%).

Food literacy score
The average score for participants was 3.83 
(standard deviation [SD] = 0.43) on the SPFL 
scale from 1 to 5. The average food literacy score 
for the group leaders was slightly higher at 3.94 
(SD = 0.46) ( Figure 1).

Statistical evaluation
Among the participants (the evaluation of 
the analytical statistics for the group leaders 
is not shown due to the small group size), 
the a priori expected positive association be-
tween food literacy and health literacy was 
present. The food literacy score correlated 
significantly with the health literacy score 
(rs = 0.213, p = 0.039, n = 94). At the same 
time, there was an observable association be-
tween the food literacy score and ascending 
levels of health literacy (inadequate, problem-
atic, adequate and excellent) for this group (TJT 
= 1841.500, p = 0.019) ( Figure  2).
In addition, food literacy was lower among 
men than among women (U = 601.000, 
Z = -2.770, p = 0.005). Furthermore, 
food literacy was lower among those with 
chronic disease than among those without 
(U = 686.500, Z = -2.902, p = 0.004). How-
ever, there is no significant difference in food 
literacy scores between people with different 
levels of educational attainment.
The participants’ food literacy scores also 
correlated with their fruit and vegetable con-
sumption. Participants who had a higher daily 
fruit and vegetable consumption also had a 
higher food literacy score (TJT = 1731.000, 
p = 0.036). However, there was no signifi-
cant difference in food literacy scores between 
people who achieved the recommended daily 
fluid intake of 1.5 liters per day and those who 
did not.

Fig. 1:  Distribution of the food literacy scores of participants and 
group leaders by category

Participants

Inadequate Problematic

1.0%

2.1% 18.2%

17.5% 18.2%

63.6%

79.4%

Adequate Excellent

Group leaders
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Discussion

As expected, the participants’ food literacy and 
health literacy were positively correlated with 
each other. The observed differences in food 
literacy—which depend on sociodemographic 
factors (gender, chronic diseases) and fruit and 
vegetable consumption—have also been ob-
served in other studies on health literacy and 
food literacy [6, 7, 16, 26].
Based on these results with regard to food 
literacy and sociodemographic factors, the 
group leaders ought to have had a lower level 
of food literacy compared to the other partici-
pants because there were more men and people 
with chronic diseases among the group lead-
ers. However, the group leaders actually had a 
slightly higher level of food literacy than the 
other participants on average.
Furthermore, the expected difference in food 
literacy in connection with the highest level of 
educational attainment was not found, despite 
the fact that according to studies, people with 
a lower level of educational attainment have 
comparatively lower levels of health literacy 
[16]. The analysis suggests that this trend 
cannot be extrapolated to food literacy in the 
age group studied in the present study.
Moreover, no statistically significant difference 
in food literacy levels was found between those 
who achieved the recommended daily fluid in-
take and those who did not. This may be attrib-
utable to the fact that the SPFL scale does not 
take the implementation of dietary recommen-
dations into account. There is therefore no pos-
itive influence on results for respondents who 
have an adequate daily fluid intake.
Compared to results from other studies, daily 
fruit and vegetable consumption among the 
participants in this study was relatively high 
[16, 34]. Their food literacy level was also 
higher than the average for the German pop-
ulation aged 60–69 years [18]. One reason for 
this could be that older people who were inter-
ested in the program may have been more likely 
to have healthier behaviors and dietary habits. 
In this study, the percentage of people with one 
or more chronic diseases was also higher than 
the German average for people over 65 years 
of age [35]. Living with a chronic disease may 
have caused affected participants to be more 
aware of the importance of a balanced diet and 
may have prompted more of them to partici-
pate in this group program.
The aforementioned discrepancies between the 
initial hypothesis and the data found suggest 
that other aspects—besides skills of daily liv-

Health literacy

Highest completed 
level of education

Sex

Chronic disease(s)

Food literacy score

2.0 2.5 3.0 3.5 4.0 4.5 5.0

Food literacy score

2.0 2.5 3.0 3.5 4.0 4.5 5.0

Inadequate (n = 8)

Lower secondary level school 
leaving certificate (Haupt-/Volks-

schulabschluss) (n = 37)

Male (n = 27)

Yes (n = 61)

Problematic (n = 28)

Intermediate level secondary 
school leaving certificate (Real-

schulabschluss) (n = 37)

Female (n = 70)

No (n = 35)

Adequate (n = 41)

School leaving certificate allow-
ing access to university studies 
([Fach-]Hochschulreife) (n = 9)

Excellent (n = 17)

University degree (n = 12)



Food literacy score

2.0 2.5 3.0 3.5 4.0 4.5 5.0

Food literacy score

2.0 2.5 3.0 3.5 4.0 4.5 5.0
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ing and social aspects—that the SPFL scale does not take into ac-
count may contribute to food literacy. The questions about food 
literacy according to Poelman et al. (2018) also have a very prac-
tical focus.  For example, the ability to modify a dish does not 
require more factual nutritional knowledge, with the result that 
a person can be recorded as having a higher level of food literacy 
in this aspect even without such knowledge. However, according 
to Deroover et al. (2020) [13], it is these very practical skills that 
appear to contribute to actual dietary behavior.  It is therefore 
likely that food literacy and health literacy cannot be assessed 
in the same way and that a higher level of education (in this age 
group) for instance does not lead to an increase in food literacy.

Limitations
All of the data collected in the study were self-reported. It is there-
fore possible that there may have been some bias in the respon-
dents’ statements. For example, statements on dietary behavior 
may have corresponded more with good intentions or social de-
sirability than with reality. Contrary to initial assumptions, in 
order to obtain a more objective picture of food literacy, it is not 
sufficient have a second step in the survey in which health literacy 
(or the functional degree of health literacy, see [18]) is recorded 
along with dietary behavior as a proxy measure. This is because 

Fruit and vegetable consumption

Fluid intake

Food literacy score

2.0 2.5 3.0 3.5 4.0 4.5 5.0

≤ 2 portions (n = 21)

< 1.5 liters (n = 40)

3 portions (n = 16)

4 portions (n = 16)

≥ 5 portions (n = 37)

≥ 1.5 liters (n = 55)

Food literacy score

2.0 2.5 3.0 3.5 4.0 4.5 5.0



Fig. 2:  Associations between food literacy scores and selected variables  
The p-values were calculated using the Mann-Whitney U test for sex, presence of chronic disease 
and fluid intake, and using the Jonckheere-Terpstra test for health literacy, level of educational 
attainment and fruit and vegetable consumption. The expected differences in food literacy scores 
depending on health literacy, gender, presence of chronic disease and fruit and vegetable con-
sumption are significant at a significance level of 0.05.

as explained above, it is not so much factual 
knowledge about nutrition that appears to be 
relevant in determining actual dietary behav-
ior, but rather practical skills. The results pre-
sented here for food literacy and health liter-
acy scores and selected food groups highlight 
the fact that the food literacy and health liter-
acy construct as a whole remains incomplete.
Due to the small sample size, no analysis was 
performed to examine whether the statistical 
results remain valid after adjustment.

Conclusions

A high level of food literacy is associated with 
health-promoting dietary behavior. However, 
it remains unclear which specific areas of skill 
contribute to comprehensive food literacy or 
how these skills can be measured. Further-
more, it is not yet sufficiently clear which 
areas influence the dietary behavior of older 
adults. The results discussed here indicate that 
it is mainly the fundamental practical aspects 
of food literacy that support a balanced diet.
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Overview 1:  The food literacy questionnaire with 29 individual questions:

  1.  Are you able to prepare fresh vegetables in different ways?  
For example cooking [boiling, authors' note], steaming or stir frying, or in different dishes?

  2.  Do you find it difficult to prepare a meal with more than five fresh ingredients?
  3.  Are you able to alter a recipe yourself?  

For example if you are missing one of the ingredients?
  4.  Are you able to prepare fresh fish in different ways?  

For example grilling, pan frying or stewing, or in different dishes?
  5.  Are you able to prepare a meal using fresh ingredients? So without pre-packed and processed foods?
  6.  Are you able to see, smell or feel the quality of fresh foods?  

For example of meat, fish or fruit?
  7.  Are you able to say ‘no’ to tasty snacks if you want to?  

For example birthday treats or finger foods?
  8.  Imagine that you are at a place where you see and smell tasty foods. Are you able to resist the temptation of 

buying them?  
For example at the train station, the petrol station, or at the bakery?

  9.  Are you able to eat healthily when you feel stressed?
10.  Do you choose foods that are in line with your mood?  

For example if you are sad or annoyed?
11.  Are you able to eat healthily if the situation deviates from a regular situation?  

For example when you have unexpected guests or experience time pressure?
12.  Do you eat the total contents of a bag or container of crisps, candies or cookies in one go?
13.  Do you take along healthy snacks for yourself when you are on the go?  

For example fruit, cherry-tomatoes, nuts?
14. Do you eat vegetables as snacks?
15. Do you eat fruit as a snack?
16.  Do you have healthy snacks for yourself in stock?  

For example nuts, carrots, cherry tomatoes, or mini cucumbers?
17.  Do you find it important to eat at the dinner table if you are eating with others?
18.  Do you find it important to eat dinner at the same time if you are with others?
19.  Do you engage in any other activities while eating?  

For example reading, working, or watching television?
20.  Do you compare the calories, fat, sugar or salt content of different products?
21.  Do you check the nutritional labels of products for calories, fat, sugar or salt content?
22.  If you have something to eat, do you take account of what you will eat later that day?
23.  If you have something to eat, do you reflect on what you have eaten earlier that day?
24.  Do you purchase healthy foods, even if they are a bit more expensive?  

For example vegetables, fruit, or whole grain products?
25.  Do you purchase healthy food, even if you have limited money?  

For example vegetables, fruit, or whole grain products?
26.  Do you have 4 or more packages of crisps, pretzels or savoury snacks in stock?
27.  Do you have 4 or more packages of candy, cookies or chocolate in stock?
28.  Do you have 4 or more bottles of sugar sweetened beverages or lemonade with sugar in stock?
29.  Do you have 4 or more cartons of fruit juice in stock?

(wording from [6])
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