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I Abstract

Introduction and Objective. The COVID-19 pandemic has been associated with changes in health-related behaviours,
including dietary patterns. The aim of this study was to compare dietary habits, nutritional intake, and selected health
parameters in adult populations assessed before and during the COVID-19 pandemic.

Materials and Method. The analysis was based on two groups from the population-based Biatystok PLUS cohort: pre-
pandemic (n=565) and during-pandemic (n=637). Dietary intake, lifestyle factors, and clinical measurements were compared.
Statistical analyses were adjusted for seasonality using IBM SPSS Statistics 27.0.

Results. Participants assessed during the pandemic reported higher consumption of vegetables, particularly root and
cruciferous types, legumes, and water, and demonstrated greater adherence to Mediterranean and Nordic dietary patterns.
At the same time, higher levels of sedentary behaviour and screen exposure were observed. Clinically, the pandemic-period
group presented lower waist-to-hip ratio, blood pressure, LDL and HDL cholesterol, and interleukin-6 levels. Despite these
objectively more favourable dietary patterns, self-rated diet quality was lower.

Conclusions. Significant differences in dietary behaviours, lifestyle factors, and selected health parameters were observed
between adult populations assessed before and during the COVID-19 pandemic. The findings indicate the coexistence
of both beneficial and adverse behavioural patterns, underscoring the importance of integrated public health strategies

addressing diet quality, physical activity, and health awareness.
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INTRODUCTION

The SARS-CoV-2 pandemic remains one of the greatest global
public health and socio-economic challenges. The pandemic
has significantly affected healthcare systems and both national
and global economies [1, 2]. Recent studies suggest that its long-
term consequences on lifestyle behaviours, including dietary
habits, may persist for years, highlighting the need for ongoing
monitoring and intervention [3]. Currently, growing scientific
attention is focused on the long-term health consequences
and lifestyle habits associated with the COVID-19 pandemic.
Adequate nutrition and hydration improve well-being and
reduce the risk of obesity, diabetes, and hypertension [4]. A
healthy diet also plays an important role in supporting sleep,
mental health, and immune function [2, 5].

Nutritional recommendations during the pandemic
emphasized the increased consumption of vegetables,
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fruits, and whole grain products. Such diets provide
essential nutrients that support immune function, including
vitamin C, beta-carotene, omega-3 fatty acids, dietary fibre,
folic acid, zinc, and selenium [6]. Among dietary patterns
aligned with these recommendations, the Mediterranean
Diet (MD) is of particular interest. It is characterized by a
high intake of plant-based foods, olive oil as the main fat
source, moderate consumption of fish, dairy, and poultry, and
reduced intake of red and processed meat [7, 8]. The Nordic
Diet (ND) similarly encourages fruit, vegetables, whole grain
products, and fish, while limiting the consumption of red
meat and processed foods [9]. Both dietary patterns are
rich in bioactive compounds with anti-inflammatory and
antioxidant properties, and are recognized for their potential
to support immune health [8, 10, 11]. However, evidence
comparing adherence to Mediterranean and Nordic dietary
patterns in independent population-based samples assessed
before and during the COVID-19 pandemic remains limited,
particularly when combined with objective metabolic and
inflammatory biomarkers.
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Aim of the study

The aim of this study is to compare dietary patterns, diet
quality, and selected health parameters in an adult population
assessed before and during the COVID-19 pandemic.

MATERIALS AND METHOD

Study organization. The study involved 1,202 individuals
aged 20 - 79 years. It was conducted between 2018 - 2022 on
a representative sample of adult residents of Bialystok, a city
located in north-eastern Poland. Participants were randomly
selected from the city’s population to reflect its demographic
structure as closely as possible. Eligible individuals were
invited to participate via postal mail and encouraged to
contact the research team by phone or e-mail to arrange a
study visit. The study sample was divided into 2 groups: a pre-
COVID-19 group (n = 565), comprising participants assessed
between 5 November 2018 - 17 March 2020, prior to the onset
of the COVID-19 pandemic, and a during-COVID-19 group
(n = 637), comprising participants assessed between 14 July
2020 - 27 January 2023, during the COVID-19 pandemic.
Both groups were recruited using identical randomization
and invitation procedures. No significant differences in age
or gender distribution were observed between the groups.

The study was approved by the Ethics Committee of the
Medical University of Bialystok (Poland) on 31 March 2016
(Approval No: R-1-002/108/2016). All participants gave
written informed consent following the Declaration of
Helsinki.

Dietary and lifestyle data. Information on dietary intake
and lifestyle behaviours was collected using standardized
questionnaires and structured interviews. This included
the frequency of food consumption, adherence to specific
dietary patterns (e.g., Mediterranean and Nordic diets), as
well as data on physical activity, sedentary time, and screen
exposure.

The dietary habits of participants were assessed using
3-day dietary recall. Each participant was asked to record
all food, meal, drink and beverage consumption over a 3-day
period (2 weekdays and 1 weekend day) using a standardized
dietary record form. Portion sizes were estimated based on
a photographic food atlas presenting the most commonly
consumed products and dishes in Poland. The energy value
and nutrient composition of the diets were calculated using
the Diet 6.0 software, developed by the National Institute of
Public Health (NIPH) in Poland.

To evaluate the quality of the participants’ diets, 2 dietary
indices were applied: MDI and NDI. The MDI included the
intake of nine food groups: (1) vegetables, (2) fruits and nuts,
(3) cereals, (4) fish, (5) milk and dairy products, (6) meat and
meat products, (7) legumes, (8) alcohol, and (9) olive oil.
For vegetables, fruits and nuts, legumes, cereals, and fish,
a score of 2 points was assigned for high intake, 1 point for
moderate, and 0 for low intake. In contrast, for meat and
dairy products, 2 points were awarded for low intake, 1 point
for moderate, and 0 for high intake. For alcohol, moderate
consumption received the highest score. Regular use of olive
oil was scored as 1 point, and no use as 0 points. For each food
group included in the Mediterranean Diet Index, intake was
classified using population-specific median intake values,
following the methodology described by Stefler et al. [12].

These median-based cut-offs were subsequently used to derive
low, moderate, or high consumption categories for scoring
purposes. The total adherence score to the Mediterranean diet
ranged from 0-17 points. Based on total scores, participants
were categorized into 3 groups: low adherence (0-7 points),
moderate adherence (8-10 points), and high adherence (11-17
points).

The NDI [9] was based on following components: fish,
cruciferous vegetables, apples and pears, root vegetables,
whole-grain bread, and oatmeal. For consumption each
component above the median for each of these groups, 1
point is awarded, otherwise 0 points are awarded, resulting
in a total score from 0 (lowest adherence) to 6 points
(highest adherence). Based on the total score, participants
were classified into 3 categories: low adherence (0-1 points),
moderate adherence (2-3 points), and high adherence (4-6
points). Alcohol consumption was additionally assessed using
a separate question regarding alcohol use in the preceding 30
days (‘Have you consumed any alcoholic beverages during
the last 30 days?’, to which participants responded yes or no).

Additionally, participants were asked about the average
daily time spent in front of a computer screen, rated using
a 5-point scale: never, up to 1 hour, 1-3 hours, 4-6 hours,
and more than 6 hours. Time spent watching television was
assessed using the following categories: never, up to 2 hours,
2-6 hours, and 6-10 hours.

Anthropometric and Biochemical Measurements.
Anthropometric data, including height, weight, waistand hip
circumferences, were collected using the SECA 201 measuring
tape (SECA GmbH & Co. KG, Hamburg, Germany). All
measurements were conducted in accordance with the
guidelines of the World Health Organization (WHO). The
waist-to-hip ratio (WHR) was calculated as the ratio of waist
circumference to hip circumference. Body mass index (BMI)
was determined as body weight in kilograms divided by
height in meters squared (kg/m?).

Blood pressure (BP) was measured using the oscillometric
method with an Omron M6 Comfort device (Omron
Healthcare Co. Ltd, Kyoto, Japan). After participants had
rested in a seated position for at least 5 minutes, 2 readings
were taken 5 minutes apart, and the average was recorded.

Body composition was assessed using dual-energy X-ray
absorptiometry (DEXA). A comprehensive biochemical
analysis was performed, including total cholesterol (TC),
low-density lipoprotein cholesterol (LDL-C), high-density
lipoprotein cholesterol (HDL-C), triglycerides (TG), glucose,
and glycated hemoglobin (HbAlc). Blood samples were
processed by centrifugation and stored at -70 °C until further
analysis.

In accordance with WHO guidelines, an oral glucose
tolerance test (OGTT) was performed in fasting participants
without a known diagnosis of diabetes mellitus. A 75 g glucose
solution was administered, and blood samples were drawn
at 0, 60, and 120 minutes. Plasma glucose concentrations
were determined using an enzymatic reference method with
hexokinase (Cobas c111, Roche Diagnostics, Mannheim,
Germany). LDL-C and HDL-C concentrations were measured
using a homogeneous enzymatic colorimetric method, and
total cholesterol and triglycerides were analyzed with an
enzymatic colorimetric assay, all using the Cobas c111 system
(Roche, Meylan, Isére, France).
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Statistical analysis. Participants were divided into 2 groups
according to the date of examination: before versus after
the onset of the COVID-19 outbreak. Continuous variables
are presented as means with standard deviations (SDs). To
compare these between groups, the Mann-Whitney U test
was applied in order to provide robustness against potential
deviations from normality; given the large sample size, the use
of a non-parametric test did not materially affect statistical
power. Categorical variables are presented as counts and
percentages and were compared using the chi-squared test.
To account for potential seasonal variation in nutritional
parameters, additional analyses were performed using linear
regression models that included the season of examination
as a covariate. All statistical analyses were carried out using
IBM SPSS Statistics, version 27.0 (IBM Corp., Armonk, NY,
USA). A 2-sided p value <0.05 was considered statistically
significant.

RESULTS

A total of 1,202 individuals were included in the study: 565
in the pre-pandemic group and 637 in the during-pandemic
group. The demographic characteristics of the 2 groups
were comparable in terms of age, gender distribution, and
education level (Tab. 1). The mean age was 50.23 + 15.07
years in the pre-COVID group and 50.68 + 14.94 years
in the during COVID-19 group. The proportion of male
participants was similar (44.6% vs. 45.1%). Over half of the
participants in both groups had higher education.

Lifestyle factors differed notably between the groups (Tab.
1). A significantly higher proportion of individuals in the
during COVIDI19 group reported spending more than 6 hours
daily in front of a computer screen (30.9% vs. 23.5%; p=0.006).
Conversely, fewer individuals in the during pandemic group
watched television for less than 2 hours per day (p=0.006),
while more declared not watching television at all (p=0.001).

As shown in Table 1, both groups had mean BMI values
indicative of overweight (27.05 +4.88 vs. 27.24 + 5.11;
p=0.752). In contrast, the waist-to-hip ratio (WHR) was
significantly lower in the during COVID-19 group than in
the before COVID-19 group (0.86 + 0.10 vs. 0.88 £ 0.10; p =
0.002). Blood pressure values were significantly lower during-
pandemic: systolic (122.68 + 17.48 mmHg vs. 125.32 + 17.66
mmHg; p=0.011) and diastolic (79.88 + 10.04 mmHg vs.
81.79 + 9.84 mmHg; p=0.001). Lipid profile analysis showed
lower levels of LDL-C and HDL-C in the during COVID-19
group (p<0.001 for both). Additionally, participants assessed
after the pandemic had lower levels of total protein, albumin,
and IL-6 (p<0.001 for all), indicating reduced systemic
inflammation.

Dietary intake analysis revealed significant differences
between groups in several nutrients (Tab. 2). Participants
assessed during the COVID-19 pandemic reported
significantly higher water intake (2238.4 + 979.5 ml vs.
2035.3 £ 732.6 ml; p<0.001), with this difference remaining
significant after adjusting for total energy intake and season
(p=0.035).

Among micronutrients, intakes of vitamin D, vitamin
B2, vitamin B6, folate, and B-carotene were significantly
higher in the during-pandemic group. Seasonally adjusted
models confirmed significant differences for vitamin B2
(p=0.013), folate (p=0.045), and -carotene (p=0.030). Intakes

Table 1. Study group characteristics

Variable preCOVID  duringCOVID P value
Demographic characteristics
n=565 % n=637 %
Gender /M 252 446 287 451 0.875b
Age/years, X + SD 50.23+£15.07 50.68+14.94 0.307a
20-39 167 295 166  26.1 0.399°
40-59 210 372 250 392
60-79 188 333 221 347
Educational level
below secondary 82 14.5 85 134 0.352°
secondary 180 319 205 322
higher education 302 536 346 544
Lifestyle Habits
Smoking - currently smoking 91 165 119 191 0.237°
Alcohol - consumption 408 735 440 705 0.252°
in the last 30 days
Computer time
No use 109 200 113 193 0.830°
<1h 129 237 126 215 0432
1-3h 114 209 91 156 0.024¢
4-6h 65 1.9 74 126 0.780°
>6h 128 235 181 309 0.006¢
Watching television
No use 54 9.9 144 151  0.001¢
<2h 329 603 340 569 0.006
2h-6h 155 284 156 26.1 0.091¢
6h-10h 8 1.5 12 20 0781¢
Anthropometric and clinical data
BMI, X £SD 27.05+4.88 27.24+5.11 0.752*
<185 10 1.8 8 1.3 0464
18,5-249 206  36.5 232 364 0.989¢
25-29,9 201 356 240 377 0451°
>30 148 262 157 246 0.538
WHR, X £ SD 0.88+0.10 0.86+0.10 0.002*
Fat mass, % 33.56+7.84  33.83+7.69  0.603°
Lean mass, % 63.4+7.79 63.4+7.72 0.815°
Visceral fat, % 1.5+0.94 1.5£1.04 0.206°
Fasting glucose, (mg/dL), X + SD 103.12+15.69 104.27+£19.76  0.958°
Glucose 120 (mg/dL), X £ SD 125.63+37.22 127.44+38.34 0.707°
HbA1c, % 5.49+0.56 5.56x0.66 0.386*
non-HDL, 130.27+42.54 132.45+41.71 0.370°
TC, (mg/dL), X+ SD 193.71+42.48 192.39+41.11 0.741°
LDL-C, (mg/dL), X+ SD 127.30+38.09 119.79+37.00 <0.001°
HDL-C, (mg/dL), X+ SD 63.43+17.45 59.95+15.88 <0.001*
Triglycerides, (mg/dL), X+ SD 113.92+70.01 116.20+81.85 0.798°
Blood pressure (mm Hg)
Systolic, (mm Hg), X+ SD 125.32+17.66 122.68+17.48 0.011°
Diastolic, (mm Hg), X+ SD 81.79+9.84 79.88+10.04 0.001°
Total protein, g/dL 7.46x0.42 7.24+049  <0.001°
Albumin, g/dL 4.68+0.26 4.58+0.29 <0.0012
IL-6, (pg/ml) 2.69+5.59 2.12+#559  <0.001*

Data is shown as N/%, mean + SD. SD, standard deviation; “Education - below secondary
(incomplete elementary, elementary educated, gymnasium); secondary education (secondary
school, post-secondary), higher education (higher school, university); Systolic blood pressure;
Diastolic blood pressure; mmHg - millimeters of mercury; BMI - Body Mass Index; kg - kilogram;
m2 - square meter; WHR - waist-hip ratio; TC - total cholesterol, mg/dL; LDL - C low-density
lipoprotein cholesterol, mg/dL; HDL - high-density lipoprotein cholesterol, mg/dL; glucose 0,
glucose 120, mg/dL; HbAlc glycated hemoglobin, %; IL-6 interleukin 6, pg/ml

a - Mann-Whitney test, b - chi2 test, ¢ — tests for 2 proportions with Bonferroni adjustment
for multiple comparisons
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Table 2. Supply of vitamins and minerals in the habitual diets of study
participants

Variable preCOVID duringCOVID P B P
n=565 n=637 value value*
Energy intake 1935.6+597.62 1992.21+623.83 0.164 58954 0.099
(kcal)
Total protein 84.18+27.71 87.18+27.97 0.043 2980 0.067
()
/1000 kcal 44.01+8.25 44.44+8.59 0400 0366 0.456
Total fat (g) 74.17+28.27 76.46+28.89 0.160 2646 0.113
/1000 kcal 38.19+7.99 38.27+7.61 0.688 0.249  0.582
Carbohydrates 235.7+81.07 243.11+87.86 0278 7509 0.129
()
/1000 kcal 122.17+21.23 122.23+20.05 0.821 -0.140  0.908
Water (ml) 2035.27+732.6 2238.42+979.45 <0.001 185.259 <0.001
/1000 kcal 1115.85+449.69  1185.09+496.88 0.005 58.323 0.035
Dietary fiber(g) 20.00+7.75 20.15+7.06 0464 0.175 0.685
/1000 kcal 10.63£3.45 10.46+3.29 0386 -0.183  0.351
Vitamin D (mg) 4.01+3.92 4.36+4.06 0.003 0.347 0.136
/1000 kcal 2.07+1.90 2.27+2.19 0.024 0.200  0.096
Vitamin B12 4.54+4.22 4.90+4.96 0.022 0386 0.152
(mg)
/1000 kcal 2.37+2.15 2.53+2.57 0.119 0.187 0.178
Folate (ug) 271.18+£105.15 293.33+£240.97 0.005 22.168 0.045
/1000 kcal 144.32+47.06 155.76+195.35 0.222 11.558 0.174
Vitamin B6 1.85+1.97 1.98+1.98 0.003 0.120 0.298
(mg)
/1000 kcal 0.97+0.77 1.03+1.21 0.057 0.064 0.283
Vitamin B2 1.66+0.18 1.76+0.71 0.003  0.097 0.013
(mg)
/1000 kcal 0.88+0.26 0.91+0.44 0.016  0.035 0.107
Vitamin C (mg) 97.12+152.39 95.96+63.95 0.185 -2.130  0.749
/1000 kcal 53.19+87.83 51.53+37.66 0.724 -2.262 0.557
Vitamin E (mg) 11.0+5.57 11.67+2.21 0.005 0.631  0.050
/1000 kcal 5.75+2.25 6.05+3.17 0.104 0.278 0.086
Vitamin A (mg) 1159.33+1071.91 1251.64+£1310.62 0.001 111460 0.112
/1000 kcal 624.06+561.66 662.53+713.19  0.029 48.864 0.194
B-carotene (ug) 3759.71+2820.43 4127.78+2857.43 0.018 359.466 0.030
/1000 kcal 2077.84+1614.28 2232.77+1697.28 0.102 145473 0.132
Copper (mg) 1.28+0.45 1.35+0.55 0.010 0.077  0.009
/1000 kcal 0.67+0.19 0.70+0.31 0412  0.026 0.090
Zinc (mg) 10.71£4.10 10.95+4.74 0317  0.261 0.314
/1000 kcal 5.61+1.36 5.63+2.94 0426 0.023 0.866
Mangan (mg) 4.80+2.30 4.72+2.08 1.0 -0.038  0.762
/1000 kcal 2.57+1.25 2.47+1.56 0.086 -0.079 0.234
Ferrum (mg) 12.33+4.51 12.71£8.63 0.259 0456 0.264
/1000 kcal 6.48+1.75 6.63+6.83 0299 0.190 0.523

Data is shown as mean + SD. SD, standard deviation; p - Mann-Whitney test; B - difference
between the pre- and during-COVID period in the seasonally adjusted model; p* - for the
difference between the pre- and during-COVID period in the seasonally adjusted model

of copper and vitamin E also higher among participants
assessed during the pandemic (p < 0.05).**

Table 3 presents the intake of selected food groups among
participants assessed before and during the COVID-19
pandemic. Total vegetable consumption was significantly
higher in the during-pandemic group (274.9 + 1391 g

vs. 243.2 £ 128.9 g; p < 0.001), including both root and
cruciferous vegetables (p = 0.024 and p < 0.001, respectively).
Legume consumption also increased significantly during the
pandemic (p = 0.001). These differences remained significant
in seasonally adjusted models.

The intake of home-prepared meals was higher in the
during pandemic group (adjusted p = 0.017), whereas alcohol
consumption per 1,000 kcal was significantly lower (adjusted
p = 0.046). No significant differences were observed in
total meat, fish, or grain product consumption, although a
decreasing trend in red meat intake was noted.

Table 3. Food products in the diet of study participants

Variable preCOVID duringCOVID P B P
n=565 n=637 value value*
Vegetables 243.21+28.97 274.86+139.06 <0.001 26.981 0.001
/1000 kcal 134.48+76.92 148.53+86.03 0.006 10.978 0.020
Root vegetables 33.84+37.07  39.26+40.50  0.024 6.232  0.006
Cruciferous 160.41+114.09 204.49+130.39 <0.001 38.083 <0.001
vegetables
Fruit 219.25+177.04 232.28+198.66 0.247 11.066 0.315
/1000 kcal 119.54+96.43 120.82+102.40 0.712 -0.094 0.987
Potatoes 89.13+£71.62 95.71£74.6 0117  6.771 0.113
/1000 kcal 47.05+34.9 49.6+37.9 0377 2455  0.249
Grain 55.27+65.7 50.98+60.7 0.516 -3.460 0.347
/1000 kcal 29.65+34.0 26.61+3036 0.335 -2.708 0.148
Eggs 45.56+48.48  49.17+44.69 0.049 4078 0.132
/1000 kcal 2437+26.16  25.76+2399 0.086 1741  0.232
Legumes 7.32+£21.39 11.01£26.0 0.001 3.773  0.007
/1000 kcal 4.11£11.93 5791397 <0.001 1.728 0.023
Dairy products 188.57+144.1 199.8£11.72  0.049 10.321 0.212
/1000 kcal 101.59+£75.83 103.84+70.36 0.213 1.268 0.764
Meat 155.72+92.74 154.67+93.05 0972 -1.661 0.759
/1000 kcal 80.58+41.19  78.16+40.68 0539 -2.663 0.264
Fish 24.21+37.52 25.4+38.9 0.586 1.873  0.407
/1000 kcal 12.85+19.93 13.8+22.01 0.588  1.185  0.340
Nuts 11.11£17.70  12.86+20.33  0.110 1978  0.076
/1000 kcal 5.69+8.47 6.59+9.98 0.156 1.019  0.060
Olive oil 1.5+4.4 2.03+6.05 0.052 0561 0.071
/1000 kcal 0.86+2.58 1.07+3.03 0.053 0227 0.170
Alcohol 67.07£202.63 53.51%£167.19 0.194 -16.283 0.130
/1000 kcal 29.07+77.46 22.38+67.81 0.164 -0.501 0.046
Home cooked dishes ~ 16.91+38.72  23.05+48.78 0.067 2965 0.017
/1000 kcal 8.38+£18.48 11.23£23.38 0.090 6405 0.013
Red meat 110.44+85.71 105.95+80.89 0.052 -5.087 0.294
/1000 kcal 56.12+38.83  52.37+36.22 0.127 -4.052 0.063
Soups 140.03+132.03 156.96+145.57 0.080 17.889 0.028
/1000 kcal 80.15+84.03 86.17£90.08 0.243 5992  0.239
Coffee 221.78+189.46 229.87+182.56 0.323 10.119  0.350
/1000 kcal 125.04£112.21 126.06£113.72 0.829 2179 0.741
Tea 273.42+262.08 264.60+£262.33 0.329 -6.5 0.671
/1000 kcal 149.62+£146.67 141.24£147.98 0.142 -7.597 0377

Data is shown as N/%, mean + SD. SD, standard deviation; p — Mann-Whitney test; B - the
difference between the pre-and during-COVID period in the seasonally adjusted model; p* - for
the difference between the pre- and during-COVID period in the seasonally adjusted model
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As shown in Table 4, the mean MDI score was higher
in the during-pandemic group (7.18 + 2.25) than in the
pre-COVID group (6.83 * 2.23; p = 0.013). Similarly, the
mean NDI score was higher among participants assessed
during the pandemic (3.34 + 1.38) compared with those
assessed before the pandemic (3.11 + 1.40; p = 0.006). These
differences remained statistically significant after adjustment
for seasonality (p = 0.006 for MDI and p = 0.005 for NDI).
In both indices, a higher proportion of participants assessed
during the pandemic fell into categories reflecting greater
adherence to dietary recommendations.

Table 4 presents diet quality assessed using the
Mediterranean Diet Index (MDI) and the Nordic Diet
Index (NDI), with adjustment for seasonal dietary variation.
The results indicate that participants assessed during the
COVID-19 pandemic demonstrated higher MDI and NDI
scores compared with those assessed before the pandemic,
reflecting dietary patterns more consistent with nutritional
recommendations.

Table 4. MDI, NDI of study participants

Variable preCOVID duringCOVID P value B P
n=565 n=637 value*
Mediterranean diet index 6.83£2.23 7.18x2.25 0.013 0358 0.006
low (0-7) 64.1 58.2
medium (8-10) 30.1 34.1
high (11-14) 58 7.7
Nordic diet index 3.11+£1.4  3.34+1.38 0.006 0231 0.005
low (0-1) 125 121
medium (2-3) 427 38.6
high (4-6) 449 493

Datais shown as N/%, mean + SD. SD, standard deviation; p — Mann-Whitney test; B - difference
between the pre- and during-COVID period in the seasonally adjusted model; p* - for the
difference between the pre- and during-COVID period in the seasonally adjusted model

Participants were asked to self-assess their dietary habits
and to indicate whether and how their diet had changed
during the COVID-19 pandemic. Participants assessed in
the pandemic period more frequently rated their diet as poor
(13.2% vs. 4.5%; p < 0.001) and less frequently as very good
(10.1% vs. 17.6%; p < 0.001) compared with those assessed
before the pandemic (Tab. 5). Reported dietary changes

Table 5. Self-assessment of dietary habits and perceived dietary changes
during the COVID-19 pandemic in pre- and during-COVID groups

Variable preCOVID duringCOVID P value
n/% n/%
How do you rate your dietary habits during COVID-19?
poor 20 4.5 68 13.2 <0.001
good 344 77.8 396 76.7 0.689
very good 78 17.6 52 10.1 <0.001
How has your diet changed during COVID-19?
much worse 8 1.8 13 25 0.492
worse 42 9.5 28 53 0.011
no change 370 83.7 452 853 0.499
better 18 4.1 28 53 0.376
much better 4 0.9 9 17 0.266

Data is shown as N/%, mean + SD. SD, standard deviation; p - tests for 2 proportions with
Bonferroniadjustment for multiple comparisons; N=442/N=528; * The question was also asked
to participants examined before the pandemic via telephone interview; ** Participants were
asked after COVID-19.

Table 6. Changes in time spent sitting during the COVID-19 pandemic
in pre- and during-COVID groups

Variable preCOVID duringCOVID P value
n/% n/%
Do you spend more time sitting during the COVID-19 pandemic
compared to before?
less time sitting 376 85.1 76 14.4 <0.001
same amount of time sitting 66 14.9 346 65.5 <0.001
more time sitting 0 - 106 20.1 <0.001

Data is shown as N/%, mean + SD; SD - standard deviation; p - tests for 2 proportions with
Bonferroniadjustment for multiple comparisons; N=442/N=528; * The question was also asked
to participants examined before the pandemic via telephone interview; ** Participants were
asked after COVID-19.

were largely comparable between groups; however, a smaller
proportion of participants during the COVID-19 pandemic
reported a deterioration in diet quality (p = 0.011).

More than 85% of individuals assessed in the pre-pandemic
group reported that they spent more time sitting during the
COVID-19 pandemic compared with the period before the
pandemic. In contrast, 65.5% of participants assessed during
the pandemic reported spending a similar amount of time
sitting before and during the pandemic. Notably, one in five
participants (20.1%) assessed during the pandemic declared
amarked increase in time spent sitting (Tab. 6). Information
on sitting time before and during the COVID-19 pandemic
was collected retrospectively for both groups via a telephone
interview conducted after the pandemic.

DISCUSSION

Proper nutrition plays a key role in maintaining health
and well-being and received increased attention during
the COVID-19 pandemic. The need to effectively address
overweight and obesity in society also increased, creating
challenges for health-related behaviours, particularly dietary
habits aimed at maintaining or reducing body weight. The
current study compared diet quality and related health
parameters in 2 adult samples assessed before and during
the COVID-19 pandemic, using validated indices reflecting
adherence to Mediterranean and Nordic dietary patterns.
While direct scientific evidence linking the Nordic diet to
COVID-19 is limited, its nutritional composition suggests
potential benefits in terms of immune support and metabolic
health. In the current study it was observed that WHR
was significantly lower during the pandemic, although
BMI remained unchanged. Body composition parameters
were within normal reference ranges, with no clinically
relevant deviations observed. This could be associated with
differences in fat distribution, as reduced physical activity
and prolonged sitting were frequently reported, consistent
with other Polish studies showing increased sedentary time
[13]. Hypertension has been identified as a risk factor for
more severe COVID-19 outcomes [14], thus the lower blood
pressure values observed in the during COVID group may
reflect a more favourable cardiovascular risk profile. The
observed reductions in LDL and HDL cholesterol may be
linked to dietary patterns more consistent with nutritional
recommendations, as participants reported higher intakes
of vegetables (particularly root and cruciferous), legumes,
water, and home-prepared meals. Similar trends have been
reported by other authors, highlighting more frequent home
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cooking and an overall improvement in diet quality [15]. This
may indicate the replacement of out-of-home meals with
healthier, less processed home-prepared options, which -
due to reduced ‘eating out’ - were associated with dietary
patterns more consistent with nutritional recommendations.
Kucharska et al. [16] reported that during the COVID-19
pandemic, consumption of vegetables, fruits, and whole-
grain products increased, while fast-food and processed meal
intake reduced. More frequent home-prepared meals were
also noted, indicating a shift toward healthier eating patterns
consistent with the results of the current study. Higher water
consumption and lower alcohol intake were observed among
participants assessed during the pandemic period. Similar
results were described by Frackiewicz et al. [13], who observed
increased water intake and reduced alcohol consumption
during the COVID-19 pandemic. Comparable trends have also
been described in other European studies, which documented
an overall decline in alcohol consumption in the pandemic
and post-pandemic periods [17]. A study conducted among
Spanish adults (COVIDiet Study) demonstrated that dietary
behaviours during the pandemic were more consistent with
nutritional recommendations compared with pre-pandemic
patterns. Participants reported lower consumption of fast
food, sugary beverages, fried foods, cakes, and salty snacks,
alongside increased intake of legumes, vegetables, fruits,
and olive oil, reflecting greater adherence to the MD [18].
Similarly, a multinational study involving Brazil, Argentina,
Peru, Mexico, and Spain found that 62% of participants
reported no change in dietary habits, while 23% adopted
healthier dietary patterns, including reduced portion sizes,
during the pandemic [19].

However, not all studies reported uniformly beneficial
changes. Gérnicka etal. [20] observed heterogeneous dietary
responses during the pandemic, with approximately one-third
of respondents reporting increased overall food intake and
higher consumption of sweets or alcohol, while others declared
increased water intake, reduced fast-food consumption, and
more frequent preparation of home-cooked meals. Similar
heterogeneity in dietary responses to the COVID-19 pandemic
has been reported in recent international analyses, indicating
that changes in diet quality and related metabolic profiles
varied considerably across populations and were influenced
by contextual and lifestyle factors [21].

In the current study, lower levels of interleukin-6 (IL-6) were
observed among participants assessed during the COVID-19
pandemic, suggesting reduced systemic inflammation. This
finding is consistent with previous studies indicating that
dietary patterns rich in plant-based foods are associated with
lower levels of inflammatory biomarkers, including IL-6 [22].
Participants also demonstrated higher adherence to both
MD and ND recommendations, consistent with research
linking these patterns to lower risk of COVID-19 infection
and severity. Other studies have confirmed the beneficial role
of the MD in protecting against COVID-19. Vu et al. [23],
analysing data from the UK Biobank, reported that higher
vegetable consumption was independently associated with
lower odds of COVID-19 infection. Similarly, another recent
study demonstrated that greater adherence to plant-based
dietary patterns was associated with a 73% lower risk of
moderate-to-severe COVID-19 outcomes [24].

Interestingly, self-assessed diet quality was lower among
participants assessed during the COVID-19 pandemic,
despite objectively healthier eating patterns reflecting a

‘nutritional paradox’ linked to heightened awareness and
more critical self-evaluation. Seasonal adjustment applied
in the analysis of the presented study further supports that
the observed differences were not driven by temporary
fluctuations in food availability. Participants assessed during
the pandemic reported higher intake of immune-supporting
micronutrients (vitamin D, B2, B-carotene, copper), consistent
with literature showing increased consumption of vitamins
and minerals that enhance immunity during the pandemic
[25]. This suggests that greater exposure to health-related
information fostered both healthier eating habits and stricter
self-assessment, a phenomenon also described in a German
longitudinal study showing increased nutritional awareness
but not necessarily higher self-rated diet quality [26]. The
discrepancy between objectively healthier dietary patterns
and lower self-assessment of diet quality may further reflect
neuropsychological effects of the COVID-19 pandemic.
Both SARS-CoV-2 infection and pandemic-related
stress have been associated with impairments in cognition,
emotional regulation, and health-related self-perception
[27]. Treder-Rochna and Witkowska [28] emphasized that
individuals may experience lasting neuropsychological
effects, including impaired executive functioning, increased
self-criticism, and altered health-related self-evaluation.
In this context, the lower self-assessment of diet quality
observed despite objectively healthier dietary patterns, may
represent increased health awareness and more critical
self-evaluation rather than a true deterioration in dietary
behaviour, potentially influenced by persistent post-infectious
neurocognitive alterations [29]. This indicates that it may be
valuable to consider both nutritional and neuropsychological
factors when interpreting self-assessed diet quality in
individuals assessed under pandemic-related conditions.

Limitations of the study. This study has several limitations
that should be acknowledged. Dietary intake and lifestyle
behaviours were assessed using self-reported data, which
may be subject to recall bias and social desirability bias.
Additionally, the study population was drawn from a single
urban region (Bialystok, northeastern Poland), which may
limit the generalizability of the findings to other regions
with different socio-demographic or cultural characteristics.
Although the pre- and during-COVID-19 groups were drawn
from the same population cohort, they consisted of different
individuals, which may introduce unmeasured or residual
confounding factors.

The 3-day dietary recall reflects short-term dietary intake
and does not capture long-term dietary habits. Importantly,
due to the repeated cross-sectional design of the study,
the findings represent differences between 2 independent
samples assessed before and during the COVID-19 pandemic.
Although the pre- and during-pandemic groups were drawn
from the same population cohort, they consisted of different
individuals, which may introduce unmeasured confounding.
Furthermore, the analysis did not account for potentially
influential factors, such as perceived stress or psychological
burden, which are known to affect dietary behaviours and
may have varied across different phases of the COVID-19
pandemic.

Despite these limitations, the study provides a
comprehensive population-based comparison of dietary
patterns and selected health parameters assessed before and
during the COVID-19 pandemic, integrating dietary indices
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with objective clinical and inflammatory biomarkers while
accounting for seasonal variation, and offering insights into
both nutritional and psychological aspects of dietary self-
assessment.

CONCLUSIONS

The study demonstrated significant differences in dietary
patterns, health-related behaviours, and selected metabolic
biomarkers between 2 independent adult samples assessed
before and during the COVID-19 pandemic. Participants
assessed during the pandemic demonstrated dietary patterns
more consistent with current nutritional recommendations,
including higher intake of vegetables, legumes, water, and
home-prepared meals, reflected by greater adherence to MD
and ND indices.

These differences between groups were characterized by
lower waist-to-hip ratio, blood pressure, LDL cholesterol,
and IL-6 levels, suggesting improved cardiometabolic and
inflammatory status. Despite these objective improvements,
many participants rated their diet less favourably, likely
reflecting greater nutritional awareness, and altered self-
perception shaped by pandemic-related psychosocial factors.
At the same time, higher levels of sedentary behaviour and
screen time were observed in the pandemic-period group.

Due to the repeated cross-sectional design of the study,
these findings should be interpreted as differences between
groups assessed before and during the COVID-19 pandemic,
rather than within-individual changes or direct effects of the
pandemic. The results highlight the importance of integrated
public health strategies addressing diet quality, physical
activity, and psychological well-being, as well as the need
for longitudinal studies to evaluate long-term behavioural
and health trajectories.
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