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Abstract

A large proportion of the population is over 65 years of age and this will continue to rise in
the years to come. According to the World health organization and the US National institute
of aging, as a person ages an increasing loss of appetite leads to problems of getting the
necessary nutrition. To be able to maintain health with age, we need an improved
understanding of how food preferences are affected by age. The hypothesis for this project is
that food preferences are influenced by age and reflected by weight. Thus, the aim of the
study was to map food preferences and quality of diet for people with a Swedish diet between
the ages of 18-65. The participants completed an electronic questionnaire with a hedonic scale
for 87 different foods and activities. The results indicate that in Sweden, age had a positive
effect on taste preferences, towards healthier food within the age range studied. It also showed
that participants with a higher body mass index (BMI) generally had a greater preference for
products high in sugar and fat than those with a lower BMI. This study fills an important
knowledge gap and provides insight into how the quality of individuals' diet changes with
age.
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1. Introduction

The majority of all children in the world that were born 100 years ago did not get older than
50 years. Today average life expectancy is 71 years and in Sweden 82.31 (National Institute
on Aging, 2015). The World Health Organization reported in 2010 that there were 524 million
people over the age of 65, corresponding to 8% of the world's population. It is expected that
in 2050, the number of people will have tripled (World Health Organization & US National
Institute of Aging, 2011).

With age, people tend to eat less and make different food choices. The reduced food intake in
the elderly has been linked to a lack of important minerals and vitamins such as calcium, iron,
zinc, B vitamins, and vitamin E (Drewnowski & Shultz, 2001). Some examples of good
sources for these nutrients are seafood, lentils, beans, spinach, dairy products, and meat
(Mason, 2011). Furthermore, the reduced intake of energy-rich and nutritious food has strong
links to diet-related illnesses such as diabetes and also that it suppresses the immune system
(Drewnowski & Shultz, 2001). Various physiological factors that contribute to and affect food
intake in the elderly are slower gastric emptying, altered hormonal responses, decreased
metabolic rate, and altered sense of smell and taste (Drewnowski & Shultz, 2001).

Smell and taste affect the choice of foods we eat and thus affect our diet and health. (Yin et
al., 2017). Both smell and taste are usually classified as visceral senses, this is because they
have a strong connection with gastrointestinal function. For example, taste and smell can
stimulate oral and gastrointestinal secretions to improve food intake and digestion. Taste and
smell are also physiologically linked to each other and the flavor of food often consists of a
combination of the two. Both are stimulated by external molecules and are thus defined as
both chemoreceptor and exteroceptor (McGurk, 2010). Human tastes have been shaped by the
places they lived and what kind of food they sought. For example, early hominoids were
found in tropical rainforests and got its nourishment mainly from fruit and leaves. Unlike the
early hominids who left the forest for the savannah and thus increased their repertoire of food.
(Breslin, 2013) Taste has thus helped man in his search for nutritious food and to avoid of
nutrient-poor or toxic foods. The consequences of eating different foods help guide us on the
choice of future foods. This also applies to contemporary people. But in today's society where
many have easy access to tasty food with high sugar, salt and fat content, this is a contributing
factor to health problems such as obesity and diabetes. (Breslin, 2013)

The experience of smell occurs when substances in the air pass through the nose and stimulate
the olfactory nerve. The olfactory nerves are located at the top of the nasal cavity. On the
olfactory nerve there are olfactory sensory neurons, and these have odorant receptors that
react in the presence of olfactory molecules (McGurk, 2010). This information is then
transported through the lateral olfactory stria directly to the olfactory cortex, where the
information is processed and then can be interpreted by the individual. The experience of taste
occurs when taste buds in the mouth come in contact with substances dissolved in the saliva.
The taste buds are the human sensory organs specialized in tasting. They consist of basal stem
cells and three different types of taste cells: dark cells, light cells, and intermediate cells. The
taste buds are found in the mucous membrane of the papillae of the tongue, pharynx, palate
and epiglottis (McGurk, 2010). There are different taste receptors that can sense the flavors
umami, salty, sour, bitter and sweet. The information from the taste buds on the tongue is
transported through the seventh, ninth, and tenth cranial nerves to the tractus solitarius, where
the information is passed on and processed so that the person can interpret it (McGurk, 2010).
The ability to sense different tastes decreases with age, this may be due to, among other



things, reduced taste buds and receptor cell dysfunction (de Boer et al., 2013). It can also be
affected by illness or medication, which can lead to lost interest in eating. Medicine usually
affects the taste by directly affecting the taste receptors (Boyce & Shone, 2006).

Many people become malnourished with age and this affects healthy aging and quality of life.
A study done in Swedish nursing homes observed a strong connection between mortality and
how well-nourished the elderly were (Borgstrom Bolms;jo et al., 2015). There is a strong need
to find different strategies to help the elderly with an improved nutritional intake. One key to
being able to build these strategies is to show how food intake changes with age. In addition
to age, sex also influences food preferences (Bartoshuk et al., 2006). An important factor in
building these strategies will also be to improve the understanding of these differences.

Livsmedelsverket, the Swedish state's administrative authority for food issues,
recommendations for a good diet are to eat more vegetables, avoid eating more than necessary
and exercise. Foods that are judged as healthy and recommended are fruit, vegetables, fish,
seafood, whole grains, healthy fats and low-fat dairy products (Livsmedelsverket, 2015).
Vegetables and fruits are high in vitamins and minerals and the different colors in them comes
from different protective substances that act positively for health. They are also rich in fiber,
which has various positive effects in the body as they saturate well and keeps the stomach
going. Livsmedelsverket also recommends reducing the amount of red meat, charcuterie, salt
and sugar. They justify this by saying that if meat consumption is reduced and mainly
charcuterie, the risk of colon and rectal cancer is reduced (Aykan, 2015). Charcuterie products
also contain high levels of salt and saturated fat, which increases the risk of cardiovascular
disease (Clifton & Keogh, 2017). The Swedish perspective on a healthy diet relates well to
reducing the risk of suffering from cardiometabolic diseases and should also comply well
with Diet Quality Index (Livsmedelsverket, 2015; Xu et al., 2020). The present study assessed
the relationship between age, sex and weight category with food preferences as a reflection of
diet.



2. Materials and methods

2.1 Selection of subjects

The questionnaire was distributed to persons in Sweden that predominantly have a Swedish
diet. It was distributed to students from Orebro and Ume# Universities and published by the
Orebro University communication office in a social network group for students. Participants
were encouraged to share the study questionnaire with their family and friends, specifying an
interest in a wide age range. The collected data underwent a screening step where participants
that had been diagnosed with type 1 or 2 diabetes, with any taste or smell disorders, or had
lost the sense of taste for longer than 3 months were excluded since this could influence taste
and thus food preference.

2.2 Taste and Food liking Survey

Each participant was asked to fill in a digital questionnaire consisting of 87 questions and the
previously published questionnaire (Pallister et al., 2015) was adapted for Swedish foods (see
Appendix A). Every question presented one food or physical activity and the participants
were asked to answer how much they liked / disliked the different foods, physical activities,
and common experiences. The participants did this by moving a cursor along a horizontal
line. Above the horizontal line there were labels consisting of five different faces presented on
a hedonic scale to assist in the choice. There were also three sentences, at the far-left:
"strongest disliking of any kind", in the middle: "neither like nor dislike", and at the far-right:
"strongest liking of any kind". The value 0 was assigned to a neutral opinion and 100 to the
strongest opinions. Positive values indicated liking and negative indicated disliking.

2.3 Diet Quality Index and Healthy Behavior Index

To calculate the Dietary Quality Index (DQI), the mean value of different food groups was
taken. Ten of these groups were weighted the same way as previously done with this validated
questionnaire (table 1) (Xu et al., 2020).

Table 1. The weighting for each group to calculate the Diet

Quality Index

Groups Weight
Vegetables +3
Healthy fat / seafood +3
Low-fat protein +2
Fruit +2
Complex carbohydrate +2
Spicy / flavorful +2
Refined carbohydrate -1
Salty -2
Sweet / sugary beverage -3
High-fat protein -3

The DQI value was then calculated by the following equation:



DQI = MeanVegetables * 3 + MeanHealthyFatSeafood * 3 + MeanLowFatProtein
* 2 + MeanFruit * 2 + MeanComplexCarbohydrate * 2
+ MeanSpicyFlavorful * 2 + MeanRefinedCarbohydrate * (—1)
+ MeanSalty * (—2) + MeanSweetSugaryBeverage * (—3)
+ MeanHighFatProtein * (=3)

To calculate the Healthy Behavior Index (HBI), all groups from DQI were included and the
average of another group was added. This group consisted of how much the participant liked
to perform various physical activities and was weighted with +3. To calculate HBI, the
following equation was used:

HBI = MeanVegetables * 3 + MeanHealthyFatSeafood * 3 + MeanLowFatProtein
* 2 + MeanFruit x 2 + MeanComplexCarbohydrate * 2
+ MeanSpicyFlavorful * 2 + MeanRefinedCarbohydrate * (—1)
+ MeanSalty * (—2) + MeanSweetSugaryBeverage * (—3)
+ MeanHighFatProtein x (—3) + MeanPhysicalActivity * 3

2.4 Statistical analysis

In this study, significant differences were calculated using SPSS (Build 1.0.0.1508). To assess
whether the variable could be assessed as normally distributed Kolmogorov-Smirnov,
Shapiro-Wilk and Q-Q Plot were used. For the variables that were judged to be normally
distributed and only consisted of two different groups, an independent sample t-test was
performed. For the variables that consisted of more than two variables, ANOVA tests were
performed, followed by Tukey HSD tests for the variables that showed significance.

2.5 Ethical permission

The data was collected anonymously so that no identifying information was retained. This
study is part of a larger study where ethical permission was obtained from the Etiksprovnings
myndigheten dnr 2020-05692.



3. Results

3.1 Description of the cohort and general variability in taste or activity groups

In total, 153 subjects participated in the study over two weeks during December 2020. Seven
participants had conditions that may affect taste and were therefore removed, leaving 146
participants. The remaining participants were divided into groups according to age, sex and
BMI (table 2). The majority of the participants were women. There is a fairly even
distribution of participants under 24 (underweight and normal) and over 24 (overweight and
obese) in BMI. Nearly half of the participants are under 26 years of age and the study had a
smaller representation of those over the age of 46. In order to have a sufficient number of
participants in the older group, the age limit of 45 was chosen.

Table 2. The representation of all participants in different
categories of sex, age and BMI after screening.

Factor Participants
Age
<26 73 (49.7 %)
26 - 45 53 (36.1 %)
46 + 21 (14.3 %)
Sex
Male 51 (34.7 %)
Female 95 (64.6 %)
Body Mass Index
Underweight — Normal (< 24) 79 (53.7 %)
Overweight — Obese (24 +) 68 (46.3 %)

The representation of age in all the participants included in the study was compiled in a
histogram (figure 1). The majority of the participants were at the age of 25, however, this data
had representation from between 16 to 72 years of age.
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Figure 1. A histogram showing the distribution of the participants by age after
screening.



To determine if the BMI differs between male and female participants, the data analyzed
(table 3) showed that there was no significant difference between the mean BMI for males
and females. But the value for both sexes was on the border at 24 / 25 between normal weight
and overweight.

Table 3. The Body Mass Index, Diet Quality and Healthy Behavior Index distribution
between male and female participants (Appendix A-Table A3).

Group Sex Mean (SD) P-value

Body Mass Index Male 24.76 (3.95) 0.68
Female 24.44 (4.89)

Diet Quality Index Male 170.19 (280.30) 0.51
Female 206.06 (326.22)

Healthy Behavior Index Male 296.12 (314.62) 0.64

Female 324.48 (364.42)

To determine if there was a difference in BMI between the age groups, the data was analyzed
using a one-way ANOVA. It showed a significant effect of age on BMI at the p<0.05 level for
the three groups [F(2, 144) =3.21, p = 0.043] (Appendix, table A1). Post hoc comparisons
using the Tukey HSD test (table 4) indicated that the mean score of BMI for age group 16-25
(M =23.91, SD = 4.54) was significantly different than the group 46 -72 (M = 26.72, SD =
4.93). However, group 26-45 (M = 24.55, SD = 4.23) did not significantly differ from 46-72
or 16-25. This means that the participants in the older group 46-72 generally had a higher
BMI than the younger group 16-25 (figure 2).
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Figure 2. Distribution of Body mass index between age groups. Error bars are at a confidence
interval of 95%. There was a significant difference between the group <26 and 46 + at the
level p <0.05.



Table 4. A significance relationship between Body Mass Index and the different age groups

(Appendix A, table A2).

Age (Years) Mean (SD) Age (Years) Mean Difference P-value

<26 2391 (4.54) 26-45 -0.47 0.82
46+ -2.62 0.037*

26 - 45 24.55(4.23) <26 0.47 0.82
46+ -2.15 0.12

46+ 26.72 (4.93) <26 2.62 0.037*
26 - 45 2.15 0.12

*. The mean difference is significant at the 0.05 level.

To be able to make further interpretations of the food / activity, they were divided into groups
and a Cronbach alpha value was calculated (Table 5). The Cronbach alpha value is a
representation of how good the internal consistency is for each group. That is, how well the
group is defined and explained by these items.

Table 5. Food groups produced from the liking questionnaire in the list sorted from most

internally consistent to least. The alpha value was calculated with Cronbach's alpha.

Groups Alpha
High-fat protein 0.861
Sausage, bacon, pizza, fried chicken, fried fish, pork chop,

charbroiled meats

Alcohol 0.807
Red wine at meals, white wine at meals, bitter beer,
vodka / gin / scotch

Vegetable 0.792
Broccoli, raw carrot, spinach, fresh tomatoes, green salads,
sautéed mushrooms

Salty 0.661
Ham, potato or tortilla chips, French fries, salty pretzel

Refined carbohydrate 0.658
Potato, white rice, bagel, pasta, corn flakes, muesli

Spicy / flavorful 0.681
Horseradish / wasabi, burn of spicy meal, chili pepper, soy sauce,
grapefruit, black coffee, dark chocolate

Fruit 0.651
Fresh strawberries, banana, pears / apples, melon,
orange / clementine

Complex carbohydrate 0.615
Whole wheat bread, oatmeal porridge, high-fiber bar

Saturated fat 0.596
Mayonnaise, whole milk, salad dressing, cheddar

Sweets and sugary beverages 0.580
Ice cream, cookies / cakes or pastries, jam, sweet chili sauce,
ketchup, orange juice, coffee with sugar, soda

Healthy fat / seafood 0.542
Tuna or salmon, shrimp or other shellfish, extra virgin olive oil

Sour 0.536
Lemon, vinegar

Sweets 0.529
Ice cream, cookies / cakes or pastries, jam, sweet chili sauce,
ketchup

Pleasant 0.471

Listen to your favorite music, have coffee in a café, go to the pub
or bar, smell of freshly cut grass




Physical activity 0.444
Bicycling, working up a sweat, exercising alone, taking the stairs

Bitter 0.383
Black coffee, grapefruit

Sugary beverages 0.356
Orange juice, coffee with sugar, soda

Unpleasant 0.242
Car accident, seeing a mouse in the home

Low-Fat Diary 0.192

Skim milk, plain yogurt

A good variability was observed for the participants average preference for each group listed
in Table 5 (Figure 3). The most disliked group was the one consisting of unpleasant activities.
The most appreciated group was fruits and the group with the most divided opinions was the
one with bitter things, where about half of the respondants were positive and the other half
were not.
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Figure 3. The percentages of the participants' average preference level for each
group listed in Table 5, where green represents a liking opinion and red represents
a disliking opinion.

3.2 Differences in the health indexes and food preferences between the sexes.

To determine if there were any differences in healthiness of the lifestyle between the sexes the
DQI and HBI were assessed for the study population. There was no significant difference
between the mean DQI for males (M= 170.19, SD= 280.30) and females (M= 206.06, SD=
326.22) conditions; t(143)=-0.66, p = 0.51 (table 3). And also, the mean for HBI did not
differ significantly between males (M= 296.12, SD=314.62) and females (M= 324.48, SD=
364.42) conditions; t(143)=-0.47, p = 0.64 (table 3).

Although BMI, DQI and HBI did not show any large differences between the sexes, there
were greater variations between specific groups (figure 4).
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Figure 4. Distribution of mean rating for each group listed in Table 5 between the
different sexes. The most liked are at the far-left while the most disliked are on the
right.

T-tests for each taste / activity group summarized in table A4 appendix A showed a
significant difference between the 5 groups presented in table 6.

Table 6. The distribution between male and female participants for the groups that differed
significantly (Appendix A, table A4).

Food group Sex Mean (SD) P-value

High fat / protein Male 49.90 (29.45) <0.001
Female 28.19 (37.20)

Bitter Male 19.92 (43.22) 0.011
Female -0.75 (47.97)

Saturated fat Male 31.25(24.57) 0.006
Female 16.66 (32.64)

Spicy / flavorful Male 34.44 (25.22) <0.001
Female 15.44 (31.78)

Alcohol Male 28.48 (40.65) 0.003
Female 3.84 (47.81)

Unpleasant Male -45.95 (24.27) 0.015
Female -56.71 (26.21)

From the food / activity groups (table 5), it is possible to observe that some differed markedly
between the sexes (figure 4). The significant difference in the group High fat / protein
indicated that men are more likely to respond positively than women to foods such as sausage,
bacon, pizza, fried chicken, fried fish, pork chop and charbroiled meats. Through the
significant difference in the group bitter demonstrates that men were likely to respond more
positively than women to bitter food such as coffee, and grapefruit. On the food group
saturated fats, men generally respond more positively than women. The products in this food



group are mayonnaise, whole milk, salad dressing and cheddar. In the spicy / flavorful food
group, men were more likely to give a higher positive rating than women. This group includes
foods like horseradish / wasabi, burn of spicy meal, chili pepper, soy sauce, grapefruit, black
coffee and dark chocolate. Men also responded more positively to alcoholic beverages than
women. The drinks that were represented in the group were red wine, white wine, bitter beer
and vodka / gin / scotch. The last of the groups that showed significant differences between
sexes, was unpleasant activities. This group consisted of activities such as car accident and
seeing a mouse at home. Men were less likely to respond more negatively than women.

All of the food products that men rated stronger were generally "unhealthy" and contributed
negatively to both DQI and HBI, except the spicy / flavorful group. However, this did not
reflect in any significant difference in BMI.

3.3. Differences in the health indexes and food preferences between the age groups.

The mean value for DQI / HBI for the different age groups showed a larger difference than
BMI (Figure 5). A significant increasing trend can be seen where DQI / HBI is lowest for 16-
25 and highest for 46-72.
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Figure 5. Clustered bar of Diet Quality Index (DQI) and Healthy
Behavior Index (HBI) between the different age groups. Error bars at
a confidence interval of 95%. Mean score for the DQI was
significantly different between the age groups 16-25, 26-45 and 46 -
72. Mean score of HBI for age group 16-25 was significantly different
than the group 26-45 and 46 -72. Group 26-45 did not significantly
differ from 46-72.

The DQI differed between the age groups at the p<0.05 level [F(2, 143) = 18.41, p <0.001]
(Appendix A table AS). Post hoc comparisons using the Tukey HSD test (table A6 appendix
A) indicated that the mean score for the DQI was significantly different between the age
groups 16-25 (M = 83.44, SD =271.31), 26-45 (M = 232.92, SD = 276.08) and 46 -72 (M =
500.22, SD =307.43).
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There were significant differences at the p <0.05 level for the three age groups [F (2, 143) =
16.31, p <0.001] (appendix A table AS). Post hoc comparisons using the Tukey HSD test
(table A6 appendix A) indicated that the mean score of HBI for age group 16-25 (M = 196.67,
SD = 314.55) was significantly different than the group 26-45 (M = 357.78, SD = 306.77) and
46 -72 (M = 639.53, SD = 334.04). However, group 26-45 did not significantly differ from
46-72. It is possible to observe that age affects HBI positively from 16-25 to 26-45. But with
this data, it is not possible to see any significant difference from 26-45 to 46-72.

The increasing trend in the figure 5 is significant, indicating that with increasing age there is
an increase in DQI values. It is also possible to show that age affects HBI positively from 16-
25 to 26-45. From this data, it is not possible to get significant difference in 26-45 to 46-72
age groups.

Several of the mean values for the different food groups vary between the different age
groups (Figure 6). When ANOVA were performed for each taste / activity group, a significant
difference could be discovered in the groups: DQI, HBI, sweet drinks, sweet drinks / foods,
vegetables, spicy / flavorful, complex carbohydrate, bitter, sour, saturated fat, healthy fat /
seafood, fruits and alcohol (table A5 appendix A).
Statistics
M Age (Years): < 26

M Age (Years): 26 - 45

75 M Age (Years): 46+

Means
~N
wv

=25 |

0

=50 |

m v X~ U W T T V. A VL L B n - mw wv c
-x—rb:rggm_.moig,.oook;.is
S B 25 Qe 3 8 Q@ 5 3 3 2 5 € 5 3 F o B
T ¢ 352237 823" L3528
O s 5 S =~ x 8 @ = I
¥ A G a A T n 3 . 3 = 3 3
> = o <3 8 & & 5 o ~
< w b T ] - [
o = m o o ~ c m
> =z Nm o = = -
< = o >
< - 3 >
o
[N o <
= o a 2
=4 o = W
O
m -
™

Figure 6. Distribution of mean rating of the different age groups. All groups listed
in Table 5 are measured by a high / low mean liking / disliking value.

11



Table 7. The relationship between the food groups that differed significantly for the different
age groups (Appendix A, table A5 and A6).

Food group Age Mean (SD) P-value

Sweet drinks <26 17.63 (31.46) 0.002
26 - 45 14.58 (27.91)
46+ -9.70 (37.02)

Sweet drinks / foods <26 31.43 (21.61) 0.014
26 - 45 29.24 (17.42)
46+ 16.42 (23.64)

Vegetables <26 35.26 (27.58) <0.001
26 - 45 41.21 (26.51)
46+ 68.09 (21.26)

Spicy / flavorful <26 13.84 (34.05) 0.001
26 - 45 25.53 (25.07)
46+ 40.54 (23.19)

Complex carbohydrate <26 22.31(31.83) <0.001
26 - 45 35.82 (27.42)
46+ 52.63 (26.96)

Fruits <26 51.73 (21.44) 0.041
26 - 45 54.82 (20.85)
46+ 65.09 (20.28)

Healthy fat / seafood <26 31.60 (40.83) 0.042
26 - 45 36.35 (34.43)
46+ 54.75 (24.51)

Sour <26 12.74 (39.31) 0.021
26 - 45 25.01 (32.66)
46+ 35.74 (31.85)

Bitter <26 0.08 (50.21) 0.020
26 - 45 3.71 (43.80)
46+ 32.36 (38.68)

Alcohol <26 5.09 (52.31) 0.002
26 - 45 8.90 (40.40)
46+ 44.67 (26.92)

To distinguish which taste / activities differed between the different age groups, all groups
were analyzed for potential significant differences. It was discovered that it was more
common for participants age 16-45 to respond more positively to sweet drinks and foods than
for participants age 46-72. It was more common for participants age 16-45 to respond less
positively to vegetables than for participants aged >46. When it came to the group spicy /
flavorful food, it was more common for participants age 16-25 to respond more positively
than for participants older than 26 to spicy foods and flavorful items like grapefruit, black
coffee and dark chocolate. Participants aged 16-25 to responded less positively than older
participants to complex carbohydrate products. And when it came to fruits, participants aged
46-72 responded more positively than younger participants. Further the participants aged 46-
72 responded more positively to seafood and healthy fat products than participants aged 46-
72. It was also more common for participants age 46-72 to respond more positively to sour
things than for participants age 16-25. For bitter tastes the participants age 16-45 responded
less positively than the participants age 46-72. When it came to alcohol, the participants age
46-72 responded more positively than for participants age 16-45.
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A trend that can be observed is that with increasing age, the responses tend to be generally
“healthier” and thus also benefit the DQI / HBI values. One group that can be questioned is
the alcohol group, which in excessive amounts or frequent consumption can be unhealthy, but
in moderate amounts is considered harmless.

3.4 Differences in the health indexes and food preferences seen to Body Mass Index.

To establish a relationship between BMI and the health indexes, T-tests were performed. The
mean value of DQI for those with BMI less then 24 (M= 235.92, SD=288.01) and those with
BMI higher then 24 (M= 146.31, SD=329.04) were not significant at the 0.05 level. But it
was possible to discover a significant difference at the 0.05 level in the mean value of HBI for
those with BMI less then 24 (M= 372.66, SD= 320.11) and those with BMI higher then 24
(M= 248.81, SD=365.45).

Simple Bar Mean of DQI, Mean of HBI by BMI by INDEX
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Figure 7. Clustered bar of Diet Quality Index and Healthy Behavior
Index between the different Body Mass Index groups < 24 and 24+.
With error bars at a confidence interval of 95%.

To determine which groups differed between those with BMI over and under 24, a T-test was
performed. There is a significant difference in the following groups: High fat / protein (p =
0.002), refined carbohydrate (p = 0.033), sweet foods (p = 0.012), sweet drinks / food (p =
0.009) and physical activity (p = 0.027). This suggests that participants with a BMI over 24
are more likely to respond more positively to sweet drinks / food, refined carbohydrates and
protein with a high fat content than those with BMI under 24. While the reverse is true for
physical activity, where those under 24 generally respond more positively.
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4. Discussion

There are different models for assessing the quality of an individual's diet, one way is to score
intake of different foods and food groups. Two examples of this type of dietary quality index
are the Healthy Eating Index (HEI) and the Diet Inflammatory Index (DII) (Krebs-Smith et
al., 2018; Shivappa et al., 2014). These indices are often based on the individuals being asked
to document what they have eaten. This type of reporting often only covers a shorter period
and misses the variation that can occur between the days. If food intake is to be documented
over a longer period, problems arise such as the participant having to remember everything
that has been eaten and with what frequency. This requires a lot of time from both the
participants and the researchers (Kirkpatrick et al., 2019). An alternative is to use food
preference surveys, based on the assumption that over time we usually eat what we like and
avoid what we do not appreciate. These types of surveys have shown promising results to
measure the dietary intake. They have also been shown to correlate with self-reported food
intake (Duffy et al., 2007). By weighting different food groups depending on their positive /
negative effect on health, a Diet Quality Index (DQI) value can be produced. This value was
shown to correlate well with several different health markers that are linked to
cardiometabolic diseases. These health markers consisted of measurements of plasma (insulin,
glucose, lipids) and adiposity (BMI, Waist-to-Hip ratio). So this DQI value can be used as a
representation of how healthy an individual's diet is (Xu et al., 2020).

When comparing DQI and HBI in relation to BMI (figure 7), the data cannot reliably show
differences in DQI between participants with BMI below and above 24. This may be affected
by a low number of older participants (figure 1) and participants with obesity. But when one
weighs the factor of how much one appreciates physical activity, one can see a difference.
Therefore, the difference for those with a BMI under 24, generally have a higher value on
their appreciation of healthy food and physical activity than those with a BMI over 24.

A major factor in how easy it is to gain weight is due to genetic factors (Bouchard et al.,
1990). But is also greatly affected by our choices of diet. Added sugar are also called empty
calories as they do not contain many nutrients but have a high density of calories. The
combination of not contributing nutrients that the body needs to function optimally and being
high in calories are factors to gaining weight (McGill, 2014). Furthermore, a high sugar diet
leads to high blood sugar levels for longer periods, which in turn can lead to insulin resistance
and leptin resistance. All this helps accumulate more body fat (Campos, 2012; Hardy et al.,
2012; Vasselli et al., 2013). Foods that make us feel full are those that have a higher content
of protein and fiber. Protein is the macronutrient that is most filling. This is partly because it
helps keep the levels of the hormone ghrelin down, which otherwise increases appetite (Leidy
et al., 2015). It is not uncommon to experience cravings or addiction to food high in sugar and
fat. It has been shown that these can stimulate the reward center in the brain and are often
compared to commonly abused drugs such as alcohol, cocaine and nicotine (Rada et al.,
2005).

In the present study, a significant trend was visible between increasing age and preferences
for healthier food in the age range 18-64. One explanation for this may be that the fast-food
culture was not as yet established for the >45 group during their early life. It is much more
common for a young person today to be introduced to a diet with a large proportion of
unhealthy products (e.g., refined carbohydrates, high fat protein, saturated fat) than for those
who were young 30-40 years ago. Another factor is that a young body is much better at
handling different types of diets. But with age and the slowing of the body’s metabolism, one
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generally become more aware of the effects of diet, for example by gaining weight, stomach
problems and high blood pressure (Pinto, 2007). This means that with increasing age, you
generally become more educated on the healthy diet since you see morbidity and mortality
effects. Which over time generally increase the liking for these more wholesome food
ingredients.

Eating a particular diet can strengthen your appetite for a certain kind of food and that is
partly due to the microbiota in the gastrointestinal. If the diet is rich in fiber, for example, it
will benefit the growth of a certain kind of microbes, unlike if the diet is dominated by fast
carbohydrates. These microbes may influence the host to eat more of this diet. This is because
they depend on their food being available to survive. There are many ways that microbes can
affect the human host, for example: by direct effect on receptors (Duca et al., 2012;
Rousseaux et al., 2007), by releasing toxins that affect mood in the absence of food (Chen et
al., 2011) or by giving rewards, for example in the form of human neurotransmitters (Clarke
etal., 2014).

Another factor that has been shown to play a significant role in a person's ability to sense
tastes is the composition of the oral microbiota. The microbes can affect by modifying or
increasing the concentration of flavors near the receptors, affecting taste perception through
sensory adaptation mechanism, or through one of the microbes' many different metabolic
pathways (Cattaneo et al., 2019). In a study that looked at the oral microbiota in a group of
adults and a group of elderly people, distinct differences could be identified. The author
proposed that healthy elderly people seem to have a greater diversity among the microbes
than adults (Feres et al., 2016). It is possible that this increased diversity contributes to the
healthy elderly's liking for healthy products, but more studies are needed on the composition
of the microbiota over the ages in order to draw any conclusions.

There seems to be a boundary where the trend between age and liking for healthy products
reverses. In other nutrition survey studies with a larger proportion of older people, it has been
possible to see an increased liking for sweet and salty foods (Lampuré et al., 2015). One
explanation for this increased preference may be impaired ability to sense these tastes. Taste
declining linked to age can be due to factors such as receptor cell dysfunction, problems with
oral health and decreased ability to smell (Boyce & Shone, 2006). These can be further
aggravated in combination with factors of poorer general health, greater use of medicines and
illness (de Boer et al., 2013).

5. Conclusion

This study provides insight into how the diet quality changes with age, but also, which
specific food types are affected. These are important insights to be able to build strategies to
maintain health with age when loss of appetite may occur. A more compelling result may be
obtained if a larger number of groups were represented. Smaller intervals between groups and
have representative groups for the younger (<18) and older (65+) could be assessed. In the
present study the older group generally has a higher BMI and thus the data is weighted in this
way. It was also showed that men generally rated stronger to "unhealthy" food. This could be
explained by women paying more attention to whether a product is healthy or not. In terms of
BMI, one could see that overweight participants responded more positively to sweet drinks /
food, refined carbohydrates and protein with a high fat content. While the reverse was true for
physical activity. This can be explained by the fact that these foods are contributing to weight
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gain, while with physical activity, the reverse is true. With the population increasing in age
and overweight, it is important to gain more insight into how these factors relate to each other
and its connection to diet. This is to be able to maintain the health of the population.
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