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Article history: Purpose: The purpose of this study is to evaluate the relationship between adolescents' nutritional attitudes,
Received 22 November 2021 obesity awareness, and diet quality with their self-reported anthropometric measurements taken during the
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Accepted 28 January 2022 Design and methods: This cross-sectional type of study was conducted in a district in the south of Turkey. The
5 research was carried out online with 907 adolescents who agreed to participate voluntarily.
ﬁl};‘;‘; ‘;T:l; ; Results: Among the adolescents, 28.5% considered themselves overweight, and 32.1% were currently trying to
Nutrition lose weight. According to BMI, 16.1% were affected by overweight/obesity. Adolescents' nutritional attitudes
KIDMED and obesity awareness levels were moderate, while their KIDMED nutritional habits were also moderate. In
Obesity awareness this study, a negative relationship was found between the adolescents' ASHN mean scores and their body weight,
Pandemic waist circumference, hip circumference, neck circumference, waist/hip ratio and waist/height ratio measure-
ments; and between their OAS mean scores and their body weight, waist circumference, waist/hip ratio and
waist/height ratio measurements; and between their KIDMED index scores and their waist/height ratio measure-
ments (p < 0.001).
Conclusions: The rate of adolescents who perceive themselves as overweight is higher than the results obtained
from the measurement values. BMI levels and other anthropometric measurement values of adolescents with
positive nutrition attitudes and physical activity behaviours are also positively affected.
Practice implications: This study may have a significant impact on the formulation and implementation of inter-
ventions to prevent obesity and increase physical activity for school health nurses. Since the pandemic is still con-
tinuing, healthcare providers must stress the risk of obesity in adolescence.
© 2022 Elsevier Inc. All rights reserved.
Introduction and quarantine obligatory. In some countries, prohibitions limiting pe-

Coronavirus disease 2019 (COVID-19) is caused by the severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2), which was discov-
ered as a result of unexplained cases of pneumonia in December 2019
in Wuhan, China. After breaking out in China, COVID-19 has spread rap-
idly and become a global crisis. The World Health Organisation (WHO)
declared it a pandemic from March 2020 onwards (World Health
Organization, 2020a, Zhu et al., 2020). The COVID-19 pandemic has
had widespread effects on health, social and economic areas all over
the world. Public health recommendations and government measures
against the COVID-19 pandemic have made restrictions related to free
movement, such as spending longer periods at home, social distancing
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riods of participation in open-air activities or completely restricting
open-air activities have been implemented (Hossain et al., 2020: Yuce
& Muz, 2021). In Turkey, the first Covid 19 cases were reported in
March 2020. This led to the rapid implementation of stricter social iso-
lation and social distancing measures in an attempt to reduce transmis-
sion and school closure ordered, and lockdown decreed (Ministry of
Health, 2020).

While the measures taken have helped to reduce the rate of infection,
these have led to sudden and radical changes in people's habits and life-
styles (Ammar et al., 2020; Hossain et al., 2020). Physical distancing and
social isolation have had an impact on people’'s lifestyles, especially re-
garding their eating habits and daily physical activities. Staying at
home, digital learning, working from home, and restriction of physical
activities in the open air and sports halls have limited participation in
normal daily activities (Ammar et al., 2020; Hossain et al., 2020: Hu
et al., 2020; Yuce & Muz, 2021; World Health Organization, 2020b).
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Prior to the pandemic, children and adolescents were mainly in one-
to-one interaction with their teachers and peer groups. Along with the
closure of schools, over 91% of the global student population has been
negatively affected (Lee, 2020). Children and adolescents have spent
long periods in isolation at home has curtailed their opportunities for
physical activity and socialisation (Jiao et al., 2020). It is stated that com-
pared to adults, the long-term negative consequences of the pandemic
for children and adolescents may continue to increase (Qiu et al., 2020).

National Public Health mandates for social isolation limited people's
access to fresh food and increased the risk of the tendency to consume
less nutritious food with a long shelf life containing salt, sugar and
trans fats and having higher calories compared with standard living
conditions (Ammar et al., 2020; Hu et al, 2020; World Health
Organization, 2020b; Yuce & Muz, 2021). This situation has also
prevented the maintenance of a healthy and varied diet and of physical
activity, and has increased the prevalence of obesity (Ammar et al.,
2020; Todisco & Donini, 2021). Obesity is major risk factor for severe
disease and increased mortality in COVID-19 (Ribeiro et al., 2020).

Studies conducted globally and, in our country, reveal that adoles-
cent obesity is increasing in both genders (Banik et al., 2020; Kartal
et al,, 2019; Kutlu et al., 2021; Stavridou et al., 2021; Todisco & Donini,
2021). During the pandemic, numerous factors, such as the increase in
the time that individuals spend at home and in front of the screen, the
decrease in their physical mobility, their desire to strengthen their im-
mune system, and anxiety caused by the pandemic have led to changes
in their nutritional habits (Kutlu et al., 2021; Mattioli et al., 2020).
Starting from this point of view, this study was conducted with the
aim of determining the relationship of adolescents' nutritional attitudes,
obesity awareness and diet quality indices with anthropometric mea-
surements during the pandemic.

Method
Study design and sample

This is a cross-sectional study conducted in a district in the south of
Turkey. In the 2020-2021 academic year, there were a total of 4602 stu-
dents in 15 high schools affiliated to the District Directorate of National
Education. Since teaching and learning are conducted via distance edu-
cation within the scope of the COVID-19 measures, the research was
carried out online via the District Directorate of National Education
and the school principals. All students registered in high schools be-
tween December 2020 and January 2021 were invited to take part in
the study. The study was completed with a total of 907 students who
volunteered to participate and who filled in their forms in full. The
error rate originating from the sample number of the research was
found to be 3.83% at a 99% confidence interval.

Data collection tools

For the data collection, a Descriptive Information Form developed by
the researchers by examining the literature, the Anthropometric Mea-
surement Form, the Attitude Scale for Healthy Nutrition, the Obesity
Awareness Scale, and the Mediterranean Diet Quality Index were used.

Descriptive Information Form

The Descriptive Information Form consists of 13 questions including
questions about the adolescents' gender, age, grade, disease history, use
of vitamin supplements, consuming regular meals, skipped meal, num-
ber of main meals and snacks consumed, overweight person in family,
self-evaluation in terms of weight, currently try to lose weight, doing
physical activity.

Anthropometric Measurement Form
Adolescents’ body weight, height, and waist, hip and neck circumfer-
ences were used. With these measurement values, their body mass
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index (BMI), waist/hip ratio and waist/height ratio were calculated.
BMI was assessed with the z score specified for children aged 5-19 by
the World Health Organisation using the formula “body weight (kg) /
height (m?). Accordingly, BMI was separated into three groups: <—2
SD="underweight”, between —2 SD and +1 SD = “normal”, and
>+1 SD = “overweight/obese”. Due to distance education, the mea-
suréments could not be made by the researchers. Therefore, a video
explaining how all measurements were to be made was taken and
sent to the students. The students were required to take measurements
in the same way, record them on the form and send their measurement
videos. When schools opened, 100 students were randomly selected.
All anthropometric measurements were repeated and compared by
the researchers. Correlation values were determined to vary between
0.83 and 0.92.

Attitude Scale for Healthy Nutrition (ASHN)

The Attitude Scale for Healthy Nutrition was developed by Demir
and Cicioglu (2019) with the aim of measuring attitudes towards
healthy nutrition. The five-point, Likert-type scale has a structure
consisting of 21 items and four factors. These factors are named Infor-
mation on Nutrition (IN), Emotion for Nutrition (EN), Positive Nutrition
(PN) and Malnutrition (M). An example item of PN is “I eat protein-
containing foods (meat, milk, eggs, etc.) every day,” and an example
item of M is “I eat different kinds of snacks every day,” and an example
item of IN is “I know the benefits of a healthy diet,” and an example item
of EN is “I enjoy eating fast-food products (hamburger, pizza, etc.).” The
lowest score that can be obtained from the scale is 21, while the highest
score is 105. Scores obtained by participants from the ASHN related to
their attitudes towards healthy nutrition are evaluated as follows:
21 = very low, 22-42 = low, 43-63 = moderate, 64-84 = high, and
85-105 = ideal. The internal consistency coefficients of the scale were
found to be 0.90 for IN, 0.84 for EN, 0.75 for PN, and 0.83 for M (Demir
& Cicioglu, 2019). For this study, it was seen that the internal consis-
tency coefficients were 0.90 for the whole scale and that they ranged
between 0.79 and 0.90 for the subdimensions.

Obesity Awareness Scale (OAS)

The Obesity Awareness Scale was developed by Allen (2011), and its
adaptation to Turkish was made by Kafkas and Ozen (2014). The
4-point Likert-type scale consists of 21 items and three subdimensions,
named Obesity Awareness (OA), Nutrition (N) and Physical Activity
(PA). As scores obtained in the general scale and in the subdimensions
increase, obesity awareness increases. The internal consistency coeffi-
cients of the scale were found to be 0.82 for OA, 0.5 for N and 0.87 for
PA (Kafkas & Ozen, 2014). In this study, it was seen that the internal
consistency coefficients were 0.94 for the whole scale and that they
ranged between 0.90 and 0.94 for the subdimensions.

Mediterranean Diet Quality Index (KIDMED)

The Mediterranean Diet Quality Index was developed by Serra-
Majem et al. (2004) in order to assess children's and youths' levels of
compliance with the traditional Mediterranean diet. The traditional
Mediterranean diet is characterized by high consumption of vegetables,
fruits, legumes, unrefined cereals, including bread; and low consump-
tion of meat and meat products; and moderate consumption of milk
and dairy products; and rich in olive oil. Mediterranean diet is very com-
mon in our country, and adequate and balanced nutrition, physical ac-
tivity, and obesity are included in health education classes in schools.
The KIDMED index was translated into Turkish by Kabaran and Gezer
(2013). The index consists of 16 questions, of which 12 are positive
and 4 are negative, and those who answer “yes” to positive questions re-
ceive +1 point, while those answering “yes” to negative questions re-
ceive —1 point. By adding up the points, at the end of the evaluation,
scores ranging between 0 and 12 are obtained. The sum of these value
scores is classified in to 3 levels: 28 points indicating the optimal Med-
iterranean diet (good), between 4 and 7 points indicating that
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compatibility with the Mediterranean diet should be improved (moder-
ate), and <3 points indicating very poor diet quality (low) (Kabaran &
Gezer, 2013; Serra-Majem et al., 2004).

Data collection

For the collection of the data, an online web-based questionnaire
prepared with Google Forms was used. The questionnaire form was
sent to the students via the District Directorate of National Education
and the school principals. The adolescents and their families were in-
formed about the aim of the research, that it would be used only for sci-
entific purposes, that the confidentiality of the collected data would be
protected, that participation was based on the principle of voluntari-
ness, and that participation or non-participation would not affect their
academic success. Along with the online form, videos demonstrating
how each of the anthropometric measurements in the research should
be made were sent to the adolescents. Accordingly, they were asked
to take the measurements, make videos of them and record them on
the form. A total of 1058 adolescents filled in the forms, and it took
them an average of 15-20 min to answer them. Following review, 113
completed questionnaire forms had missing data and 38 videos showed
inaccurate measuring technique. Thus, 151 participants and their ques-
tionnaires were excluded from evaluation. Therefore, the data collection
process was completed with 907 students.

Data evaluation

The statistical analyses of the data were made using the SPSS Statis-
tics Base version 23.0 of the Akdeniz University-licensed Statistical
Package for the Social Sciences software. For evaluation of the study
data, descriptive statistical methods (frequency, percentage, mean and
standard deviation) were used; t-test for independent variables and
one-way analysis of variance were used to test differences between
groups; the post-hoc multiple comparison Bonferroni and Tukey tests
were used for comparisons between groups; and Pearson correlation
analysis was used to determine the relationships between the anthro-
pometric measurements and scales. The results were evaluated at a
95% confidence interval and at p < 0.05, p < 0.01, p < 0.001 levels of
significance.

Ethical approval of the research

Institutional permission to conduct the research was obtained
from the Antalya Provincial Directorate of National Education (Date:
04/09.2020, No: E.12063623), and ethical approval was obtained from
the Clinical Research Ethics Committee of Mediterranean University
(Date: 19/02/2020, No: KAEK-175). Consent of the adolescents and
their parents was obtained by giving them information about the
study on the first page of the online link for the data collection tools.

Results

Over half (55.2%) of the adolescents were girls, 39.7% were in ninth
grade, and their average age was 15.89 + 1.05. 7.9% of the adolescents
had a diagnosed illness and 15.4% were using vitamin supplements.
Over half of the adolescents (66.0%) had regular meals, and almost
half (49.4%) of those who did not have regular meals skipped the morn-
ing meal. 53.7% of the adolescents ate three main meals per day and
20.1% did not consume any snacks. 37.7% of the adolescents had an
overweight person in their family and 28.5% considered themselves
overweight. 32.1% of the adolescents were currently trying to lose
weight, while 41.7% of them sometimes performed physical activity
and 26.1% regularly performed physical activity (Table 1).

Mean values for the adolescents' anthropometric values are pre-
sented in Table 2. It was determined that their mean body weight was
50.34 + 12.82, mean height was 15222 + 11.27, mean waist
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circumference was 77.11 + 13.54, mean hip circumference was 89.44
+ 10.13, mean neck circumference was 31.30 + 2.28, mean waist/hip
ratio was 0.87 + 0.12, mean waist/height ratio was 0.46 + 0.09, and
mean BMI was 21.39 + 3.80. Mean adolescents' ASHN, OAS, and
KIDMED scores are reported in Table 3. The adolescents' ASHN mean
score for adolescents was 61.75 + 14.94, which indicates that their atti-
tudes towards healthy nutrition were moderate. Their OAS mean score
for adolescents was found to be 54.86 + 12.21, indicating moderate
awareness of obesity. The adolescents' KIDMED index mean score for
adolescents was 5.81 + 2.04, which indicates moderate compliance
with a Mediterranean diet (Table 3).

In this study, a negative relationship was found between the adoles-
cents' body weight, waist circumference, hip circumference, neck cir-
cumference, waist/hip ratio and waist/height ratio measurements
with all subdimensions in the ASHN and OAS scores (p < 0.001) except
PA, and neck circumference which was significant at p < 0.01. A nega-
tive relationship also was found between KIDMED index scores and ad-
olescents' body weight, neck circumference and BMI (p < 0.05); waist
circumference, hip circumference (p < 0.01) and waist/height ratio
measurements (p < 0.001) (Table 2).

Adolescents with normal BMI had higher Total ASHN, ASHN-IN,
ASHN-EN, Total OAS, OAS-OA, ve OAS-N mean scores (p<0.001). Ado-
lescents with normal and underweight BMI had higher mean scores for
ASHN-PN (p < 0.001), ASHN-M (p < 0.01), OAS-PA (p < 0.001) and
KIDMED index (p < 0.001) (Table 3).

ASHN mean scores were higher for female students (p < 0.01), those
with no overweight people in the family (p < 0.001), those who had
regular meals (p < 0.05), those who consumed snacks (p < 0.01),
those who sometimes performed regular physical activity (p < 0.001)
and those who did not consider themselves overweight (p < 0.05).
OAS mean scores were higher for girls (p < 0.001), eleventh grade stu-
dents (p < 0.05), those with no overweight people in the family (p <
0.01), those who had regular meals (p < 0.001), those who sometimes
performed regular physical activity (p < 0.05), those who considered
their weight to be normal (p < 0.01) and those who were currently
trying to lose weight (p < 0.01). KIDMED index scores were higher for
those with no overweight people in the family (p < 0.001 ), those who
had regular meals (p < 0.001), those who ate three meals per day
(p < 0.001), those who performed physical activity (p <0.001) and
those who were not currently trying to lose weight (p < 0.05) (Table 1).

In this study, the adolescents' mean scores were higher for those
with no overweight people in the family; those who considered their
weight to be normal; consuming regular meals with all subdimensions
scores except EN; those who sometimes performed regular physical ac-
tivity with all subdimensions scores except PA. IN, EN, OA, N and PA
mean scores were higher for female students; PN mean scores were
higher for those aged 16 and under; OA and N mean scores were higher
for eleventh grade students and those who were currently trying to lose
weight; M mean scores were higher for those who used vitamin supple-
ments; EN, PN and PA mean scores were higher for those who skipped
the morning meal; PN mean scores were higher for those who had reg-
ular meals; EN, PN, N and PA mean scores were higher for those who
consumed snacks (p < 0.05) (Table 4).

Discussion

Healthy and balanced nutrition is of great importance in terms of
obtaining sufficiently, and on time, the energy and nutritional elements
required for growth, development, protecting health, and increasing life
quality (Keeley et al., 2019). The periods of childhood and adolescence
are important for acquiring and maintaining healthy lifestyle behav-
iours. In the period of adolescence, lifestyle and nutrition behaviours de-
velop, individuals' control over their dietary preferences increases, and
dietary behaviours acquired in this period also influence adulthood
(Schneider et al., 2016; Winpenny et al., 2018).
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Table 1
Some characteristics of adolescents with their ASHN, OAS and KIDMED mean scores (n: 907).
Characteristics n (%) ASHN 0AS KIDMED
Mean (SD) Test /p Mean (SD) Test /p Mean (SD) Test/p

Gender Female 501 (55.2) 63.13 (11.96) 2.985' 56.41 (9.84) 4.137" 5.78 (1.98) —0.536'
Male 406 (44.8) 60.04 (17.82) 0.003"" 52.94 (14.40) <0.001""* 5.85(2.11) 0.592

Age 14 103 (11.4) 62.09 (13.49)  0.8322 55.24 (9.98) 1.7632 5.79 (2.07) 0.440?
15 253 (27.9) 61.71 (14.28) 0.476 53.37 (12.67) 0.153 5.79 (1.94) 0.724
16 191 (21.1) 63.06 (15.21) 55.65 (12.09) 5.96 (1.81)
17 360 (39.7) 60.98 (15.63) 53.38 (12.48) 5.76 (2.21)

Grade 9th grade® 251 (27.7) 63.00 (13.59) 0.8462 54.97 (10.50) 3.297% 5.81(1.95) 0.860%
10th grade® 256 (28.2) 61.39 (15.82) 0.469 53.77 (13.06) 0.020" 5.81(1.91) 0.462
11th grade® 204 (22.5) 61.38 (14.77) 57.04 (11.94) c>bd 5.66 (2.33)
12th grade® 196 (21.6) 60.98 (15.59) 53.87 (13.15) 5.98 (1.97)

Disease history Yes 72(7.9) 60.79 (12.67) —0.567' 53.88 (11.36) —0.706' 5.58 (1.91) —1.021"
No 835 (92.1) 61.83 (15.12) 0.512 54.94 (12.29) 0.480 5.83 (2.05) 0.307

Use of vitamin supplements Yes 140 (15.4) 63.45 (14.62) 1.470' 56.31 (10.80) 1.528! 5.56 (2.20) —1.607"
No 767 (84.6) 61.43 (14.99) 0.142 54.59 (12.44) 0.127 5.86 (2.00) 0.108

Consuming regular meals Yes 599 (66.0) 62.64 (14.86) 2.509! 55.88 (12.06) 3.536' 6.24 (1.89) 9.077!
No 308 (34.0) 60.01 (14.97) 0.012° 52.87 (12.29) <0.001""" 4.99 (2.06) <0.001"""

Skipped meal” Morning 152 (49.4) 61.42 (12.57) 1.639' 54.11 (10.85) 1.760" 4.96 (2.09) —0.303
Noon 142 (46.1) 58.64 (16.92) 0.102 51.66 (13.48) 0.079 5.03 (2.04) 0.762
Evening 14 (4.5)

Number of main meals consumed 2 420 (46.3) 61.46 (14.46) —0.536" 5493 (11.83) 0.163' 5.50 (2.07) —4314!
3 487 (53.7) 61.99 (15.35) 0.592 54.80 (12.54) 0.870 6.08 (1.97) <0.001""*

Number of snacks consumed 0? 182 (20.1) 57.91 (15.86) 5.0812 54.42 (14.28) 2.520% 5.56 (2.15) 2.085%
1> 202 (22.3) 62.64 (12.54) 0.002** 56.48 (9.73) 0.057 5.77 (2.05) 0.101
2° 326 (35.9) 62.85 (13.32) b,cd>a 55.11 (10.42) 6.02 (2.01)
3¢ 197 (21.7) 62.53 (18.09) 53.20 (14.78) 5.76 (1.95)

Overweight person in family Yes 342 (37.7) 58.52 (16.11) —4.943! 53.11 (12.76) —3.370' 5.49 (2.19) —3.604'
No 565 (62.3) 63.70 (13.84) <0.001""* 55.92 (11.76) 0.001"" 6.01(1.92) <0.001""*

Self-evaluation in terms of weight Underweight? . 196 (21.6) 62.35 (14.37) 3.9942 53.51(11.87) 5.288% 5.82(1.78) 0.2412
Normal® 453 (49.9) 62.74 (15.18) 0.019" 56.17 (11.96) 0.005"" 5.85 (2.04) 0.786
Overweight® 258 (28.5) 59.54 (14.76) ab>c 53.58 (12.70) b>ac 574 (2.21)

Currently try to lose weight Yes 291 (32.1) 62.00 (13.48) 0.345' 56.45 (9.25) 3.072' 5.60 (2.14) -2.2127
No 616 (67.9) 61.63 (15.59) 0.730 54.11 (13.33) 0.002°" 5.92 (1.98) 0.027°

Doing physical activity Yes® 237 (26.1) 59.67 (13.78) 20.724? 54.13 (9.71) 4.355° 6.03 (1.66) 23.144*
No® 292 (32.2) 58.67 (16.12) <0.001""" 53.65 (13.73) 0.013" 5.17 (2.04) <0.001"""
Sometimes® 378 (41.7) 65.42 (13.91) c>ab 56.25 (12.27) c>b 6.18 (2.13) ac>b

ASHN: Attitude Scale for Healthy Nutrition, OAS: Obesity Awareness Scale, KIDMED: Mediterranean Diet Quality Index, SD: Standard Deviation.

! Independent samples (-test.
2 One-Way ANOVA.
*p=<0.05,

* p<00l.

“** b <0.001.
¥ n:308.

Nutritional habits such as snacking, skipping meals, eating out and
consuming fast food, and behaviours such as dieting are frequently
seen in adolescents (Banik et al., 2020). It was determined that over
half (66.0%) of the adolescents participating in this study had regular

meals, and that almost half (49.4%) of those who did not have regular
meals skipped the morning meal. Moreover, 53.7% of the adolescents
ate three main meals a day and 20.1% did not consume snacks at all.
From the literature (Cardel et al., 2020; Kartal et al., 2019: Khan &

Table 2
Distribution of the correlation between some anthropometric measurements and ASHN, OAS, KIDMED mean scores of adolescents (n:907).
Characteristics Mean (SD) ASHN ASHN-IN ASHN-EN ASHN-PN ASHN-M OAS OAS-OA OAS-N  OAS-PA  KIDMED
Weight (kg) 50.34 (12.82) r —0.294 —0.290 —0.285 —0.158 —0.121 —0.240 —0.250 —0.201 —0.205 —0.073
p <0.001"" <0.001"" <0.001"" <0.001""" <0001 <0.001"" <0001 <0.001"" <0.001"" 0028
Height (cm) 15222 (11.27) r —0.033 —0.045 —0.059 —0.005 0.021 —0.040 —0.055 0.003 —0.062 0.044
p 0320 0.174 0.077 0.882 0.533 0.229 0.095 0.924 0.063 0.182
Waist circumference (cm) 77.11(13.54) r —0.303 —0.307 —0.283 —0.148 —0.141 —0.245 —0.275 —-0.210 —0.176 —0.100
p <0.001"" <0.001"" <0.001"" <0.001"" <0001"" <0.001"" <0001 <0001""" <0.001"" 0.003"
Hip circumference (cm)  89.44(10.13) r —0218 —0.178 —0.218 —0.127 —0.117 —0.137 —0.135 —0.114 —0.130 —0.101
p <0001"" <0.001""" <0.001"" <0.001"" <0001"*" <0.001"*" <0001 0001% <0.001"""  0.002"*
Neck circumference (cm)  31.30 (2.28) r —0222 —0.245 —0.164 —0.126 —0.107 —0.186 —0.240 —0.153 —0.098 —0.067
p <0001"" <0001 <0001 <0.001""" 0.001"* <0.001"""  <0.001""* <0.001""" 0.003"* 0.045"
Waist/hip ratio 0.87 (0.12) r —0.269 —0.299 —0.236 —0.126 —-0.113 —0.255 —0.297 —-0.223 —0.163 —0.041
p <0.001""" <0.001™ <0001 <0.001""" 0.001"* <0.001"""  <0.001""" <0.001""* <0.001""* 0218
Waist/height ratio 0.46 (0.09) r —0316 —0.314 —0.288 —0.168 —0.148 —0.262 —0.284 —0.233 —0.190 —0.124
p <0001"" <0001 <0.001"" <0.001""* <0.001"** <0.001"" <0.001""" <0.001"*" <0001 <0001
BMI 21.39 (3.80) r —0.158 —0.115 —0.164 —0.085 —0.108 —0.130 —0.095 —0.111 —0.165 —0.085
p <0.001""" 0.001"" <0.001"""  0.010" 0.001"" <0.001""*  0.004"** 0.001** <0.001"** 0.011"

ASHN: Attitude Scale for Healthy Nutrition, OAS: Obesity Awareness Scale, KIDMED: Mediterranean Diet Quality Index, IN: Information on Nutrition, EN: Emotion for Nutrition, PN:
Positive Nutrition, M: Malnutrition, OA: Obesity Awareness, N: Nutrition, PA: Physical Activity, BMI: Body Mass Index, SD: Standard Deviation, r: Pearson correlation coefficient,

p < 0.05, **p < 0.01,"**p < 0.001.
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Table 3
Distribution of adolescents’ ASHN, OAS and KIDMED mean scores by BMI (n: 907).
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Scales Mean (SD) Body mass index

Underweight Normal Overweight/obese F p Difference

209 (%23.0) 552 (%60.9) 140 (%16.1)
Total ASHN 61.75 (14.94) 58.78 (10.55) 65.98 (15.36) 49.99 (10.89) 84.619 <0.001"" b>a>c
ASHN - Information on nutrition 17.33 (5.76) 15.15 (4.04) 19.33 (5.80) 12.89 (3.71) 114.688 <0.001"" b>a>c
ASHN - Emotion for nutrition 17.44 (5.02) 17.04 (3.45) 18.59 (5.41) 13.65 (3.14) 64.368 <0.001"" b>a>c
ASHN - Positive nutrition 16.30 (5.04) 15.99 (4.40) 17.06 (5.37) 13.88 (3.66) 24.757 <0.001"" ba>c
ASHN - Malnutrition 10.66 (4.16) 10.58 (3.32) 10.98 (4.67) 9.56 (2.78) 6.878 0.001" ba>c
Total OAS 54.86 (12.21) 52.10 (7.46) 57.87 (12.91) 47.43 (10.86) 54.998 <0.001"" b>a>c
OAS - Obesity awareness 20.92 (5.07) 18.94 (3.63) 22.48 (5.15) 17.84 (4.06) 81.034 <0.001™" b>a>c
OAS - Nutrition 19.34 (4.61) 18.35 (3.55) 22.48 (5.15) 17.84 (4.06) 43.556 <0.001"" b>a>c
OAS - Physical activity 14.59 (3.58) 14.79 (2.86) 15.01 (3.77) 12.72 (3.19) 25.290 <0.001™" ba>c
KIDMED Index 5.81(2.04) 5.97 (0.85) 5.93 (2.36) 5.14 (1.79) 9.720 <0.001*" ba>c

ASHN: Attitude Scale for Healthy Nutrition, OAS: Obesity Awareness Scale, KIDMED: Mediterranean Diet Quality Index, SD: Standard Deviation, F: One-Way ANOVA, *p<0.01,"p<0.001.

Smith, 2020; Kutlu et al., 2021; Stavridou et al., 2021), it was reported
that adolescents' nutritional habits changed rapidly and that they exhib-
ited fewer planned eating habits, that they consumed more meals out-
side the home. Adolescents were influenced by their social circles and
friends, and that they exhibited unhealthy nutritional habits such as
skipping breakfast, consuming snacks instead of lunch, and increased
soft drink consumption. In our research results, one-third of the adoles-
cents included in the sample do not eat regularly, and one-fifth of them
skip breakfast supports the literature. In a study conducted in Brazil, it
was reported that 23.8% of adolescents skipped at least one meal
(Silva et al., 2017). In a study by Ostachowska-Gasior et al. (2016), it
was revealed that the most frequently consumed main meal by adoles-
cents was lunch, and that when evaluated in terms of age, individuals of
high school age were inclined to skip this meal.

At these ages, rates of skipping meals are very high, and on most
days, adolescents eat fewer than three meals per day. Lunch is the
most frequently eaten meal, and the rate of eating breakfast is the low-
est (Giménez-Legarre et al., 2020). In fact, in our study, it was found that
the adolescents' attitudes towards healthy nutrition were moderate
(61.75 + 14.94). Students' negative attitudes towards healthy nutrition
can create a risk in terms of eating disorders and obesity. Unhealthy nu-
trition behaviours are associated with overweight and obesity (Banna
et al., 2020; Koca et al., 2017). Among the adolescents, 32.1% were cur-
rently trying to lose weight, while 41.7% of them sometimes performed
physical activity and 26.1% regularly performed physical activity. Ac-
cordingly, one third of the adolescents experienced weight problems
and their lack of physical activity is striking. One of the most important
factors associated with obesity is a sedentary lifestyle. As the time spent
on sedentary behaviours increases, the time spent on physical activities
decreases (Baddou et al., 2018).

We found; the adolescents’ OAS mean scores were moderate. They
had scores of 20.92 + 5.07 in the OA subdimension, 19.34 + 4.61 in
the N subdimension, and 14.59 + 3.58 in the PA subdimension of the
scale. In a study with similar results to those of this study, it was deter-
mined that students obtained scores of 26.55 + 6.59 in the OA
subdimension, 18.20 + 4.37 in the N subdimension, and 14.70 + 3.60
in the PA subdimension, and that they obtained a total mean score of
57.06 + 9.26 from the general scale (Ozkan et al., 2020). In our study,
it was found that 16.1% of the students were affected by overweight/
obesity, and that these students had lower OAS scores than the others.
It is estimated by the WHO that due to the order to remain at home dur-
ing the pandemic, the health of 1.9 billion overweight people (over 18
years of age) and of 650 million affected by obesity people will deterio-
rate (World Health Organization, 2020c). The newly-created term
“covid obesity” is used to define the increase in rates of obesity observed
as a result of the stay-at-home and quarantine measures implemented
during the pandemic (Khan & Smith, 2020; Stavridou et al., 2021). It is
reported that during the COVID-19 pandemic, children's, adolescents’
and young people's food consumption and weight gains have increased
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(Khan & Moverley Smith, 2020; Kutlu et al.,, 2021; Ribeiro et al., 2020;
Stavridou et al., 2021; Todisco & Donini, 2021; Yuce & Muz, 2021).

The period of adolescence is a critical period which has an important
role in shaping current and future behaviours. The acquisition of behav-
iour skills for improving health in this period will increase the likelihood
of maintaining these behaviours throughout life (Winpenny et al.,
2018). It is reported that adolescents with high health literacy assess
their own health as better (Paakkari et al., 2020). It has been shown
that adolescents who evaluate their health as better have lower BMI
values, whereas the obese, those who are worried about their body
weight, and those who consider themselves underweight or overweight
evaluate their health as worse (Marques & de Matos, 2016). In this
study, it was found that attitudes related to healthy nutrition were
higher in female students, those with no overweight people in the fam-
ily, those who had regular meals, those who consumed snacks, those
who sometimes performed regular physical activity and those who
did not consider themselves overweight. It can be said that those who
had individual and environmental characteristics that motivate positive
healthy lifestyle behaviours had higher attitudes towards healthy nutri-
tion. Other factors that increase diet quality are parents who have high
education levels and who work, mothers who have good nutrition
knowledge, a healthy home environment, an absence of distracting ele-
ments at breakfast, and regular physical activity (Arouca et al., 2019;
Bacopoulou et al., 2017). In our study, it was determined that adoles-
cents with no overweight people in the family, those who had regular
meals, those who had three meals per day, those who performed phys-
ical activity and those who were not currently trying to lose weight had
higher KIDMED index scores. Involving adolescents in the preparation
of family meals at home is important in improving diet quality and eat-
ing habits. (Haines et al., 2019). Parental and peer support for healthy
nutrition behaviours is associated with higher perception levels by ado-
lescents and an increase in their diet quality (Moitraetal., 2021). The re-
sponsibility of individuals to support the immune system during the
COVID-19 pandemic is stated as choosing a healthy lifestyle, eating
plenty of fruits and vegetables, exercising in their spare time, trying to
maintain a healthy body weight and getting enough sleep (Naja &
Hamadeh, 2020).

In adolescents, an increase in diet quality has positive effects such as
reducing indicators of obesity, increasing cognitive functions, and im-
proving mental health (Bacopoulou et al., 2017). The adolescents'
KIDMED index mean score was 5.81 + 2.04, indicating moderate com-
pliance with the Mediterranean diet. Research shows reveal that
young people had low compliance with the Mediterranean diet, and
that the majority of them had low or moderate diet quality (Baydemir
et al.,, 2018; Cagiran et al., 2019; Giimiis & Yardimci, 2019). The imple-
mentation of the Mediterranean diet is an important factor in enabling
adequate and balanced nutrition. As well as the determined increase
in diet quality and improvement in physical and mental health of ado-
lescents based on compliance with the Mediterranean diet. This
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Table 4

Some characteristics of adolescents with their ASHN and OAS subscales mean scores (n: 907).
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Characteristics

Attitude scale for healthy nutrition

Obesity awareness scale

IN EN PN M OA N PA
Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Gender Female 17.93 (4.99) 17.92 (4.66) 16.61 (4.34) 10.65 (3.77) 21.68 (4.45) 19.74 (3.86) 14.99 (2.94)
Male 16.59 (6.52) 16.84 (5.39) 15.93 (5.77) 10.67 (4.59) 19.98 (5.61) 18.85 (5.35) 14.10 (4.19)
Test' 3.414 3.169 1.961 —0.040 4.954 2.809 3.602
p 0.001*" 0.002*" 0.050 0.968 <0.001"** 0.005"" <0.001""*
Age 14 17.60 (5.13) 17.55 (4.57) 16.85 (4.86) 10.08 (3.17) 20.86 (4.25) 19.65 (4.24) 14.72 (2.86)
15 17.06 (5.37) 17.47 (4.79) 16.45 (4.66) 10.70 (4.04) 20.29 (5.04) 18.66 (4.84) 14.41 (3.98)
16 17.73 (5.45) 17.80 (5.21) 16.92 (4.83) 10.59 (4.11) 21.27 (5.11) 19.70 (4.45) 14.68 (3.36)
17 17.23 (6.33) 17.18 (5.21) 15.71 (5.41) 10.83 (4.50) 21.19 (5.25) 19.54 (4.59) 14.64 (3.59)
Test? 0.600 0.659 3.088 0.884 1.936 2.581 0320
p 0.615 0578 0.026" 0.449 0.122 0.052 0.811
Grade 9th grade 17.43 (5.08) 17.92 (4.64) 16.78 (4.55) 10.87 (4.06) 20.93 (4.37) 19.37 (4.23) 14.66 (3.25)
10th grade 17.33 (5.76) 17.19 (5.17) 16.56 (4.96) 10.29 (3.93) 20.46 (5.29) 18.94 (4.89) 14.36 (3.83)
11th grade 17.48 (5.68) 17.30 (5.12) 15.93 (5.41) 10.65 (4.42) 21.84 (4.78) 20.16 (4.42) 15.03 (3.47)
12th grade 17.06 (6.63) 17.28 (5.19) 15.75 (5.30) 10.88 (4.27) 20.92 (5.76) 18.96 (4.80) 14.35 (3.74)
Test? 0.216 1.071 2.119 1.078 3.323 3.222 1.711
p 0.885 0.361 0.096 0357 0.019° 0.022° 0.163
Disease history Yes 16.72 (4.83) 17.18 (4.27) 16.80 (4.75) 10.08 (4.26) 20.50 (4.37) 19.31 (4.25) 14.06 (3.34)
No 17.39 (5.83) 17.46 (5.08) 16.26 (5.07) 10.71 (4.15) 20.95 (5.29) 19.34 (4.64) 14.64 (3.60)
Test! —1.105 —0.530 0.871 —1.234 —0.735 —0.047 —1.305
p 0.272 0.597 0.384 0217 0.462 0.962 0.192
Use of vitamin supplements Yes 16.93 (5.51) 17.95 (5.03) 16.22 (4.75) 11.33 (4.56) 21.47 (4.68) 19.85 (3.83) 14.98 (3.30)
No 17.22 (5.80) 17.34 (5.02) 16.32 (5.07) 10.54 (4.07) 20.82 (5.13) 19.25 (4.73) 14.52 (3.63)
Test! 1.336 1.321 —0.204 2.082 1413 1.632 1.482
p 0.182 0.187 0.838 0.038" 0.158 0.104 0.140
Consuming regular meals Yes 17.84 (5.70) 17.52 (5.07) 17.19 (5.09) 10.07 (4.18) 21.24 (5.01) 19.82 (4.54) 14.80 (3.52)
No 16.35 (5.75) 17.28 (4.93) 14.57 (4.48) 11.80 (3.86) 20.28 (5.13) 18.40 (4.60) 14.18 (3.67)
Test! 3.723 0.681 7.637 —6.058 2.717 4454 2478
p <0.001"** 0.496 <0.001"** <0.001"** 0.007** <0.001"** 0.013"
Skipped meal Morning 16.32 (5.08) 17.86 (4.53) 14.59 (4.14) 12.63 (3.92) 20.73 (4.72) 18.75 (4.22) 14.63 (3.21)
Noon 16.37 (6.36) 16.71 (5.24) 14.56 (4.80) 11.00 (3.63) 19.85 (5.47) 18.06 (4.93) 13.75 (4.02)
Evening —0.065 2.073 0.055 3.801 1.504 1312 2.141
p 0.948 0.039* 0.956 <0.001"** 0.134 0.191 0.033"
Number of main meals 2 17.16 (6.02) 17.65 (5.01) 15.76 (4.78) 10.87 (3.86) 20.99 (4.98) 19.35 (4.52) 14.57 (3.40)
consumed 3 17.48 (5.53) 17.25 (5.03) 16.77 (5.22) 10.48 (4.39) 20.85 (5.15) 19.33 (4.68) 14.61 (3.74)
Test! —0.835 1.203 —3.004 1413 0418 0.094 —0.157
p 0.404 0.229 0.003** 0.158 0.676 0.925 0.876
Number of snacks consumed 0 16.31 (6.07) 16.07 (4.82) 14.67 (5.25) 10.85 (4.33) 20.86 (5.54) 19.11 (5.21) 14.44 (4.14)
1 17.63 (5.73) 17.86 (4.32) 16.63 (4.67) 10.50 (4.14) 21.47 (4.20) 19.94 (3.90) 15.06 (2.98)
2 17.60 (5.05) 17.80 (4.69) 16.92 (4.65) 10.51 (4.06) 20.76 (4.65) 19.62 (4.11) 15.71 (3.11)
3 17.52 (6.49) 17.65 (6.11) 16.46 (5.53) 10.88 (4.18) 20.67 (6.01) 18.47 (5.30) 14.06 (4.21)
Test? 2.395 5.740 8.576 0.539 1.057 4.080 2.885
p 0.067 0.001"" <0.001""* 0.656 0.367 0.007"" 0.035"
Overweight person in family Yes 16.47 (5.88) 16.21 (5.51) 15.57 (4.99) 10.25 (4.07) 20.49 (5.12) 18.69 (4.60) 13.92 (3.60)
No 17.85 (5.62) 18.18 (4.55) 16.75 (5.02) 10.90 (4.19) 21.18 (5.02) 19.73 (4.57) 15.00 (3.51)
Test! —3.483 —5.544 —3.436 —2.294 —1.978 —3.326 —4.414
p 0.001** <0.001""" 0.001"* 0.022" 0.048° 0.001"* <0.001"**
Self-evaluation in terms Underweight 16.53 (5.49) 18.22 (4.53) 15.86 (5.03) 11.72 (4.20) 20.01 (4.83) 18.80 (4.69) 14.69 (3.76)
of weight Normal 18.28 (5.91) 17.34 (5.00) 16.73 (5.20) 10.37 (4.29) 21.50 (5.10) 19.79 (4.51) 14.87 (3.49)
Overweight 16.27 (5.41) 17.01 (5.35) 15.89 (4.71) 10.36 (3.75) 20.58 (5.07) 18.96 (4.64) 14.04 (3.56)
Test? 12.778 3.454 3.248 8.259 6.820 4.467 4.541
P <0.001"** 0.032* 0.039° <0.001""* 0.001""* 0.012* 0.011"
Currently try to lose weight Yes 17.38 (5.20) 17.55 (4.87) 16.40 (4.57) 10.64 (3.97) 21.84 (4.02) 19.94 (3.46) 14.66 (2.76)
No 17.31 (6.01) 17.38 (5.10) 16.26 (5.25) 10.67 (4.24) 20.48 (5.44) 19.06 (5.04) 14.56 (3.91)
Test' 0.192 0.476 0.432 —0.088 4.220 3.082 0.443
P 0.847 0.634 0.666 0.930 <0.001"** 0.002* 0.658
Doing physical activity Yes 16.33 (5.56) 17.10 (4.27) 16.21 (5.30) 10.02 (3.58) 19.95 (4.16) 19.38 (4.15) 14.79 (3.14)
No 16.29 (6.01) 16.76 (5.68) 15.28 (4.68) 10.33 (3.45) 20.68 (5.59) 18.72 (4.81) 14.24 (3.97)
Sometimes 18.77 (5.38) 18.17 (4.83) 17.15 (4.83) 11.32 (4.85) 21.71 (5.05) 19.79 (4.68) 14.74 (3.52)
Test? 20.981 7.288 11.650 8.582 9.431 4.484 2.092
P <0.001*"* 0.001"" <0.001*** <0.001"** <0.001"** 0.012* 0.124

IN: Information on Nutrition, EN: Emotion for Nutrition, PN: Positive Nutrition, M: Malnutrition, OA: Obesity Awareness, N: Nutrition, PA: Physical Activity, SD: Standard Deviation,

‘Independent Samples t-Test, *One-Way ANOVA, *p < 0,05, "p <001, ""p < 0.001.

compliance helps adolescents to lead a healthy life by preventing the
development of obesity and the related chronic diseases (Bacopoulou
et al., 2017; Esteban-Gonzalo et al, 2019; Winpenny et al., 2018). It
has been shown that in adolescents, diet quality has positive effects on
improving life quality, on preventing obesity, and on metabolic param-
eters that indicate the risk of cardiovascular disease (Bacopoulou et al.,
2017; Esteban-Gonzalo et al., 201 9).
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We found, it was found that adolescents with normal and under-
weight BMI had higher scores for total ASHN and its subdimensions. It
was determined that adolescents with high obesity awareness and
high Mediterranean diet indices had normal and underweight BMI.
These results can be interpreted to say that the body mass indices of ad-
olescents showing characteristics of nutritional knowledge, healthy nu-
trition behaviours, nutrition awareness, physical activity and nutrition
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including the Mediterranean diet were considered to be normal, and re-
duced the likelihood of obesity risk and of the occurrence of diseases
caused by obesity. The Mediterranean diet, which is revealed to be a
safeguard against mental illnesses and obesity-related diseases associ-
ated with increase in inflammation in the body, and which includes a
diet that consists mainly of anti-inflammatory ingredients, is a type of
nutrition that can help adolescents to maintain a healthy lifestyle both
at their current ages and at later ages (Arouca et al., 2019; Bujtor et al.,
2021). Diet quality is an important factor that is related with healthy nu-
tritional habits and is associated with nutrition that increases life quality
(Bolton et al., 2016).

We found, it was determined that the body weight, waist circumfer-
ence, hip circumference, neck circumference, waist/hip ratio and waist/
height ratio measurements of adolescents with high healthy nutrition
and levels of obesity awareness were smaller or normal range. Increas-
ing adolescents' nutrition knowledge is an important goal and has the
potential to improve their nutritional habits and lifestyle while reducing
the incidence of obesity-related throughout their whole lifespan
(Hamulka et al., 2018). It is stated that nutrition education in adoles-
cents is an effective method for fostering healthy nutritional habits
and for protection against chronic diseases associated with obesity
(Moitra et al., 2021).

Practical implications

The need to stay at home and school closures due to the COVID-19
pandemic can increase the risk factors associated with weight gain,
which is common during the summer months. The benefits and risks
of social distancing need to be considered by school administrators,
public health nurses and school health nurses. This study may have a
significant impact on the formulation and implementation of interven-
tions to prevent obesity and increase physical activity for school health
nurses. In order to balance the increase in risk factors associated with
weight gain during the pandemic, attempts should be made to help ad-
olescents gain proper dietary habits and live exercise classes that re-
quire little, or no equipment should be given.

Limitations of the research

This research has certain limitations. Firstly, the study is limited to
students attending high schools in the district where the study was
made. The obtained results and generalisations are valid only for the
universe of the study. Secondly, the anthropometric measurements in
this study could not be made by the researchers due to distance educa-
tion. The anthropometric measurements were completed and self-
reported by the participants.

Conclusion

The closure of schools and other COVID-19 restrictions have
disrupted children's and adolescents' daily routines and led to changes
in their eating behaviours and physical activities. Therefore, this study
aimed to determine the nutritional and obesity levels of adolescents
(14-17 years) during the continuing COVID-19 pandemic. In our
study, a negative relationship was found between adolescents' mean
scores for nutrition knowledge, feelings towards nutrition, obesity
awareness and physical activity, and their body weight, waist circum-
ference, hip circumference, neck circumference, waist/hip ratio and
waist/height ratio measurements. Moreover, it was determined that
BMI was normal or underweight in adolescents who had high scores
for healthy nutritional attitudes, nutritional knowledge, feelings to-
wards nutrition, obesity awareness, positive nutrition and physical ac-
tivity. Based on these results, nutrition literacy and healthy lifestyle
awareness and behaviours of adolescents can be increased with nutri-
tion and exercise training to be given to adolescents under ongoing pan-
demic conditions. In this way, obesity and the problems it causes can be
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prevented. There is a need for intervention studies and multicentre in-
terdisciplinary cooperation in order to protect these age groups from
obesity and its devastating consequences. Since the pandemic is still
continuing, healthcare providers must stress the risk of obesity in ado-
lescence, and preventive strategies that include parental participation
should be provided. Globally, policies, regulations and forward-
looking ideal measures should be created.
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