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Abstract: There is limited information on the relationships between restrictions linked to COVID-19
and changes in body weight. The aim of the study was to identify the body weight changes and their
determinants in the nutritional and socio-demographic context during the COVID-19 pandemic in
Polish women. During lockdown in Poland, 34% of women gained weight, while 18% of women
reduced weight. As many as 44% of women with obesity before the pandemic increased their body
weight, and 74% of women that were underweight reduced their body weight. In a group with
weight gain, women increased their body weight by 2.8 kg on average and around 65% of them
increased their total food intake. Unhealthy dietary changes and the negative lifestyle changes that
comprised of an increase in screen time and a decrease in physical activity were found as key factors
associated with weight gain. A higher risk of weight gain was associated with being obese before the
pandemic or living in a macroeconomic region >50% of EU-28 GDP, while those younger in age and
carrying out remote work had a higher chance of weight loss. Concluding, the specific conditions
during lockdown worsened the nutritional status, which may increase the risk of complicatedness
and mortality from COVID-19. It seems advisable to create dietary and lifestyle recommendations
tailored to the individual needs of women who are underweight or have excessive body weight.
More attention should be paid also to environmental impacts. Both, the reduction of excessive body
weight and the maintenance of a normal weight should be based on the principle to eat and live
sustainably and healthily.

Keywords: COVID-19; pandemic; lockdowns; body weight changes; diet quality score; dietary intake
changes; lifestyle changes; socio-demographic factors; women

1. Introduction

Good health and wellbeing as well as responsible consumption and production are 2 of the 17
Sustainable Development Goals [1]. In most countries, also in Poland, diets before the COVID-19
pandemic were characterized as unhealthy, as they contained too much of the food products and
nutrients that should be limited, and too little of the essential ones, mainly vegetables and fruit [2].
Such diets are unsustainable from the production, consumption, and also public health perspectives.
In consequence, an unhealthy and unsuitable diet causes different forms of malnutrition.
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From the human health point of view, and also from the perspective of sustainability issues,
the greatest attention is paid to excessive body weight. According to the WHO Global Health
Observatory data, in 2016, the percentage of women with excessive body weight (BMI ≥ 25 kg/m2)
accounted for 39.2% in the world, 54.3% in Europe, and 51.1% in Poland, which was comparable
with other European countries, like Italy (51.5%) and Spain (54.1%) [3]. The results of the last Polish
study (Autumn 2018) indicated that excessive body weight characterized 52.4% of women, and among
them, 11.3% had obesity [4]. The growing pandemic of obesity, not only in women, is observed in
most of the world and also in Poland, which causes a serious public health problem. A common
health consequence of obesity in women is the raised risk for diet-related diseases, that is, diabetes,
cardiovascular diseases, and some cancers [5,6]. Obesity has also a negative impact on the reproductive
function in women [7–9]. In addition, obesity may be associated with increased susceptibility to
different kinds of infections [10–12]. The main reason for the obesity pandemic is the change in people’s
lifestyles due to obesogenic factors, namely, increased intake of foods rich in fat and sugars; and/or
an increase in sedentarism resulted from urbanization and changes in work and transport forms [13].
Recently, attention has been also paid to the important contribution of obesity to humankind’s footprint
and the benefits of reducing excess body weight for the environment [14].

Besides being overweight and obesity, undernutrition is a different problem for the global
population. All those forms of malnutrition coexist in many countries [2]. According to WHO data,
9.4% of the global population has BMI below 18.5 kg/m2. In Europe, it concerns 2.3% of the population,
and in Poland—2.6%, while, for example, in Italy and Spain it is 1.8% and 1.6%, respectively. The female
population in Poland is at a greater risk of being underweight than in some European countries [15].
Therefore, this requires special attention, specifically during a pandemic. Lower BMI predisposes
to higher risks of mortality [16–19], poor cognition [20], poor self-assessed health, and quality of
life [21,22]. In women with very low weight, fertility rates are lower than in women with normal body
weight, in parallel with adverse pregnancy results [23,24]. Being underweight, like obesity, predisposes
to a greater susceptibility to infections [25]. Weight changes generally result from various conditions
like physical activity [26], natural environment [27,28], food environment [29], worksite settings [30],
sleep duration [31], pregnancy [32], and genetics [33]. Moreover, some social and psychological
determinants like financial stress [34], posttraumatic stress [35], marriage [36], and health literacy [37]
may be also involved in the weight change.

The restrictions associated with COVID-19 in Poland were in force from March to May 2020
and included keeping physical distance, staying at home for isolation, remote work, as well as
closed educational and sports facilities. Similar restrictions were introduced in other European
countries [38–40]. The COVID-19 lockdown could have caused strong environmental and social
changes in people’s lives, which in turn could have an impact on weight changes as mentioned above.
Due to radical demands to stay at home, there was a sudden and dramatic change in the lifestyle of the
population, specifically in dietary habits and daily activities [41]. Sedentary behavior was expected
to occur, namely a decrease in outdoor activity and an increase in screen time. Such behaviors may
negatively affect mental and physical health [42], including body weight changes. Therefore, the time
of the pandemic had a two-way effect. Changes in lifestyle behavior were observed, both favorable
and unfavorable [43], some respondents increased the incidence of physical activity (PA) [38], but there
were groups in which PA decreased [41].

There is limited information on the relationships between restrictions linked to COVID-19
and changes in body weight [40,43]. Existing evidence showed that 29.9% of Polish respondents,
both women and men, reported an increase of weight during quarantine, and 18.6% reported a
decrease [43]. In our previous paper [44], we concentrated on dietary and lifestyle change patterns
in Polish women and men and their associations with sociodemographic factors. We found out
that opposite dietary change patterns occurred with the prevalence of the Prohealthy (28%) over the
Unhealthy (19%). In the next step, we wanted to examine if those changes were associated with body
weight changes. Due to the low number of male participants, we decided to focus on women only.
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Therefore, the aim of the study was to identify the body weight changes and their determinants in the
nutritional and socio-demographic context during the COVID-19 pandemic among women in Poland.

2. Materials and Methods

2.1. Study Design and Sample Collection

The PLifeCOVID-19 Study has been described in detail in a previous paper [44]. Briefly, it was a
large cross-sectional survey conducted among adults in Poland. The data were collected with the CAWI
(Computer Assisted Web Interviewing) technique in April and May 2020 during the quarantine due to
the COVID-19 in Poland. Participants were recruited via social media. The survey was uploaded and
shared on the Google Forms web survey platform. A link to the electronic survey was distributed by
researchers via a range of methods: invitation via e-mails, shared in official pages, Facebook, Instagram,
and WhatsApp. Additionally, we asked the participants to share the study link to increase the number
of persons who receive the invitation to the study and thus increase study participants.

This survey included an introduction describing the background and the aims of the study and
providing ethics information to participants. Respondents received information on the anonymity of
the study, the voluntariness, and the possibility to stop their participation at any study stage.

The study was carried out in accordance with the Declaration of Helsinki (2000). Respondents
did not provide their names or contact information (including the IP address) and could finish the
survey at any stage, according to the General Data Protection Regulation of the European Parliament
(GDPR 679/2016). Considering the anonymous nature of the online survey and the inability to track the
sensitive personal data of respondents, the survey did not require the consent of the ethics committee.

A questionnaire was completed by 2575 individuals. Participants were excluded due to living
abroad, inappropriate age (below 18 years), pregnancy, breastfeeding, as well as missing data (especially
of body weight) or unreliable data, and doubled responses (Figure 1). Moreover, taking into account
the small percentage of men who completed the questionnaire and the fact that women are more prone
to changes in body weight, the present study was focused on Polish women and their changes in body
weight due to the isolation during a pandemic.

2.2. Applied Questionnaire

More Details on this PLifeCOVID-19 questionnaire were given previously [44]. It consisted of
questions on multidimensional changes in dietary lifestyle including diet, that is, in food group intake,
physical activity, and screen and sleeping time durations. The reliability of the questionnaire was
tested through piloting, prior to survey administration.

2.2.1. Dietary Data

We used data from respondents asked to answer questions about their diet during the pandemic
and on the dietary changes that occurred in comparison to the pre-pandemic period. The food groups
were as follow: vegetables, fruit, wholegrain cereal products, milk and milk products, pulses, fish and
seafood, low-fat meat and/or eggs, processed meats, fast foods, salty snacks, confectionery, sweetened
spreads, commercial pastry, homemade pastry, ice-cream and puddings, sweetened cereals and/or
cereal bars, sugar-sweetened beverages, energy drinks, alcohol, water, coffee and tea, as well as
homemade meals. Answers were categorized into four groups. Respondents could choose one of four
categories meaning: increased intake (“I eat more”), decreased intake (“I eat less”), or no changes
(answers: “I eat the same”; or “I didn’t eat before and during the pandemic”).
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Additionally, respondents were asked to report their data on dietary habits during the pandemic
that included the portions of selected food groups consumed per day or per week. We included
vegetables, fruit, fish and seafood, sugar-sweetened beverages, water, and alcohol. Questions about
the above mentioned foods were the following: How many vegetable portions do you consume per day?
(1 portion = 100 g); How many fruit (including juices) portions do you consume per day? (1 portion = 100 g);
How many fish and seafood (fresh and/or smoked) portions do you consume per week? (1 portion = 100–150 g);
How many portions of sugar-sweetened beverages do you drink per day? (1 portion = 1 glass = 250 mL);
How many portions of water do you drink per day? (1 portion = 1 glass = 250 mL); and How much alcohol do
you drink per day? For vegetable or fruit consumption, respondents could choose one of four categories
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given: “more than 3 portions per day/1–3 portions per day/less than 1 portion per day/I do not eat at
all”; for fish and seafood: “more than 2 portions per week/1–2 portions per week/less than 1 portion
per week/I do not eat at all”. For sugar-sweetened beverages or water, respondents could choose one of
four categories were available: “more than 2 glasses (>500 mL) per day/1–2 glasses (250–500 mL) per
day/less than 1 glass (<250 mL) per day/I do not drink at all”. For alcohol respondents could choose
also select one of four categories: “more than 2 drinks per day/ 1–2 drink per day/ less than 1 drink per
day/I do not drink at all”.

2.2.2. Diet Quality

To assess the diet quality with regard to foods, based on Polish dietary guidelines [45], the Diet
Quality Score (DQS) was established (a priori approach). The Diet Quality Score was calculated
using the above-mentioned data on the portions of three food items (vegetables, fruit, and fish and
seafood) and three types of drinks (sugar-sweetened beverages, water, and alcohol). Variables were
re-categorized and the following scores were given: “1” (intake in accordance with the guidelines);
“−1” (intake against the guidelines), or “0” (intake slightly different from the guidelines). Finally,
all the numbers were summed up. The maximum and minimum possible scores were “6” and
“−6”, respectively.

2.2.3. Lifestyle Data

The lifestyle predictors of changes in body weight included physical activity, and screen and sleep
time. The respondents were asked to assess the time spent on a particular activity as well as changes
that occurred during the pandemic. More details on this questionnaire part have been provided
previously [44].

2.2.4. Socioeconomic Data

The socioeconomic predictors of changes in body weight included age; education level (lower,
higher “university”); family composition during the pandemic (“living alone”, “homesharing”, “living
with partner”, “living with partner and/or children”, “living with parents or other relatives”); place of
residence (size of the place of residence, voivodship, “macroeconomic region”, “<50% of EU-28 GDP”,
“50–100% of EU-28 GDP”, “>100% of EU-28 GDP”); as well as employment forms during pandemic
(“did not work or considerable work time reduction”, “began remote work and/or study”, “work in
the same form as earlier”). More details on this questionnaire part were provided previously [44].

2.3. Anthropometric Data

Data on the weight and height (last known before and during the pandemic) were self-reported by
women. Data about body weight before and during the pandemic were used to calculate body weight
changes. Body Mass Index (BMI, kg/m2) was calculated by adapting the Quetelet equation (body mass
(kg)/height (m2)) and interpretation according to WHO was applied [46]. We categorized respondents
into four groups: underweight (BMI < 18.5 kg/m2), normal weight (18.5 kg/m2

≤ BMI < 25.0 kg/m2),
overweight (25.0 kg/m2

≤ BMI < 30.0 kg/m2), and obesity (BMI ≥ 30.0 kg/m2) [47].

2.4. Statistical Analysis

In the present study, a principal components factor analysis (PCA) was used to distinguish
factors of dietary or lifestyle changes in women during the pandemic. The analysis was conducted
separately for dietary and lifestyle changes after confirming the factorability and sphericity of data
using Kaiser-Meyer-Olkin (KMO) and Barlett’s tests. One factor of dietary changes (DC) was derived
as “positive dietary change” and two factors of lifestyle changes: negative—increased screen time and
decreased physical activity (NLC) and positive—increased sleep time and increased physical activity
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(PLC). The factor-loading matrix identified by PCA, as well as explained variances is presented in
detail in Table 1.

Table 1. Factor-loading matrix for the dietary and lifestyle changes factors identified by principal
component analysis (PCA).

Variables DC

Dietary Changes

Vegetables 0.52
Fruits 0.38

Whole grains products 0.32
Milk and milk products −0.14

Pulses 0.22
Fish and seafood 0.18

Low-fat meat and/or eggs −0.04
Processed meats −0.43

Fast foods −0.47
Salty snacks −0.59

Confectionery −0.64
Sweetened spreads −0.35
Commercial pastry −0.55
Homemade pastry −0.34

Sweetened cereals and/or cereal bars −0.34
Sugar-sweetened beverages −0.47

Alcohol −0.32
Water 0.35

Explained variance (%) 15.6
Cumulative explained variance (%) 15.6

NLC PLC

Lifestyle Changes

Sleep time 0.42 0.80
Screen time 0.80 0.05

Physical activity −0.59 0.63
Explained variance (%) 38.9 34.6

Cumulative explained variance (%) 38.9 73.5

DC—dietary changes; NLC—negative lifestyle changes; PLC—positive lifestyle changes.

We reported data qualitatively as a percentage (%) and numbers (n) or quantitatively as
a mean ± standard deviation (SD), median, and quartiles. For the differences between the
qualitative variables, a chi−square test was used, while for quantitative variables U-Mann�Whitney or
Kruskal–Wallis tests were used after checking the normality of distribution by Shapiro–Wilk test.

Firstly, for the investigated socio-demographic factors associated with odds of weight loss (1),
stable weight (2), and weight gain (3) we conducted univariate and multivariate logistic regression
analysis. We included the following variables in the analysis: Age, education level, place of living,
macroeconomic region, employment forms during the pandemic, as well as the BMI category before
the pandemic. The results of the logistic regression were reported as unadjusted (OR) and adjusted
(aOR) odds ratios, and 95% confidence intervals (95% CI).

Secondly, to investigate the association between body mass changes and distinguished patterns of
dietary and lifestyle changes as well as DQS, we conducted a linear regression analysis. We created
three models: (1) univariate which analyzed all four variables separately; (2) multivariable model
1 which included all four variables simultaneously; (3) multivariable model 2 which was model 1
adjusted for age, BMI before the pandemic, changes in total food intake during the pandemic and
macroeconomic region. Results of the linear regression were reported as regression coefficients β

and 95% CI. Additionally, the R2 parameters and the p-value of each model were reported. Statistical
analysis was performed with Statistica 13.3 software (TIBCO Software Inc., Palo Alto, CA, USA) and
the statistical significance was set at p ≤ 0.05.
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3. Results

Table 2 shows the socio-demography, self-assessment of difficulties with food ability during the
pandemic, changes in total food intake, values of DQS, and BMI before and during the pandemic in
respondents. Most of them were aged ≤40 years old (75%), had a higher level of education (79%),
living with a partner and/or children (58%), in the macroeconomic region 50–100% of EU-28 GDP (61%).
Difficulties with food ability during the pandemic occurred for 33% of the women, and 36% assessed
that they ate more in this period. Over half of the women had a normal weight before and during
the pandemic (61%), over one-third had excessive body weight, and about 6% were underweight.
Weight gain during the pandemic was found in 34% of women, while a loss in weight was found in
18%. In the group of respondents with weight loss, more women were aged <30 years, living in the
urban agglomeration, in the macroeconomic region with the highest GDP, and began remote work
and/or study. Body mass during the pandemic in 68% of women in this group was classified as normal
weight. In this group, over 40% declared that they ate less during a pandemic or did not change their
total food intake. Average DQS was statistically significantly higher in women with weight loss in
comparison to those with weight gain.

Table 2. Characteristics of respondents by body weight changes during the pandemic.

Variables Total 100%
(n = 1769)

Changes in Body Weight
p-Value 1

Loss 18.1%
(n = 320)

Stable 48.3%
(n = 854)

Gain 33.6%
(n = 595)

Age

<30 years 29.1 (514) 36.3 (116) 28.7 (245) 25.7 (153)

0.017
30–39 years 45.6 (806) 43.4 (139) 44.4 (379) 48.4 (288)
40–49 years 12.0 (212) 11.3 (36) 12.8 (109) 11.3 (67)
50–59 years 6.8 (121) 5.3 (17) 6.7 (57) 7.9 (47)
≥60 years 6.4 (113) 3.4 (11) 7.5 (64) 6.4 (38)

Educational Level

lower 21.4 (378) 17.2 (55) 22.7 (194) 21.7 (129)
0.117higher (university) 78.6 (1391) 82.8 (265) 77.3 (660) 78.3 (466)

Family Composition

living alone 9.3 (164) 10.9 (35) 8.4 (72) 9.6 (57)

0.652
living with partner 21.6 (382) 21.3 (68) 21.3 (182) 22.2 (132)

living with partner and/or children 58.2 (1030) 55.0(176) 59.4 (507) 58.3 (347)
living with parents or other relatives 10.9 (193) 12.8 (41) 10.9 (93) 9.9 (59)

Place of Living

rural 15.8 (279) 15.9 (51) 16.4 (140) 14.8 (88)

0.004

town <50,000 inhabitants 16.6 (294) 15.0 (48) 17.9 (153) 15.6 (93)
town 50,000–100,000 inhabitants 12.2 (215) 9.4 (30) 11.8 (101) 14.1 (84)

town 101,000–500,000 inhabitants 14.4 (254) 10.9 (35) 16.2 (138) 13.6 (81)
town >500,000 inhabitants 16.1 (285) 15.6 (50) 14.4 (123) 18.8 (112)

urban agglomeration 25.0 (442) 33.1(106) 23.3 (199) 23.0 (137)

Macroeconomic Region

<50% of EU-28 GDP 17.2 (305) 13.8 (44) 20.8 (178) 13.9 (83)
0.00150–100% of EU-28 GDP 60.8 (1076) 59.4 (190) 59.5 (508) 63.5 (378)

>100% of EU-28 GDP 21.9 (388) 26.9 (86) 19.7 (168) 22.5 (134)

Employment Forms during the
Pandemic

did not work or considerable work
time reduction 46.5 (823) 42.2 (135) 48.7 (416) 45.7 (272)

<0.001began remote work and/or study 40.4 (715) 49.7 (159) 36.2 (309) 41.5 (247)
work in the same form as earlier 13.1 (231) 8.1 (26) 15.1 (129) 12.8 (76)
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Table 2. Cont.

Variables Total 100%
(n = 1769)

Changes in Body Weight
p-Value 1

Loss 18.1%
(n = 320)

Stable 48.3%
(n = 854)

Gain 33.6%
(n = 595)

Difficulties with Food Ability during
the Pandemic

no 66.9 (1184) 63.8 (204) 69.2 (591) 65.4 (389)
0.128yes 33.1 (585) 36.3 (116) 30.8 (263) 34.6 (206)

Changes in Total Food Intake during
the Pandemic

ate less 14.1 (250) 42.8 (137) 9.0 (77) 6.1 (36)
<0.001no changes 50.2 (888) 43.1 (138) 67.4 (576) 29.2 (174)

ate more 35.7 (631) 14.1 (45) 23.5 (201) 64.7 (385)

Diet Quality Score

Mean ± SD 1.9 ± 1.6 2.1 ± 1.5 1.9 ± 1.6 1.7 ± 1.7
0.049Median 2.0 2.0 a 2.0 a 2.0 b

Q1; Q3 1.0; 3.0 1.0; 3.0 1.0; 3.0 1.0; 3.0

BMI Category before the Pandemic

underweight 6.0 (107) 1.9 (6) 9.3 (79) 3.7 (22)

<0.001
normal weight 61.0 (1079) 60.0 (192) 62.8 (536) 59.0 (351)

overweight 24.0 (425) 27.2 (87) 21.8 (186) 25.5 (152)
obesity 8.9 (158) 10.9 (35) 6.2 (53) 11.8 (70)

BMI Category during the Pandemic

underweight 5.8 (103) 5.0 (16) 9.3 (79) 1.3 (8)

<0.001
normal weight 61.0 (1079) 68.4 (219) 62.8 (536) 54.5 (324)

overweight 23.2 (411) 18.1 (58) 21.8 (186) 28.1 (167)
obesity 9.9 (176) 8.4 (27) 6.2 (53) 16.1 (96)

1 significance level of Chi2 Pearson test for categorical variables or Kruskal–Wallis test for continuous variables; a, b,
c—different letters mean statistical differences; SD—standard deviation; Q1—the lower quartile; Q3—the upper
quartile; GDP—gross domestic product; BMI—body mass index.

Details for food portions by weight changes during the pandemic are presented in the supplementary
material (Table S1). Generally, women with weight loss compared to those with weight gain declared
more frequently the intake per day of more than three portions of vegetables (24.4% vs. 14.6%), more than
500 mL of water (79.1% vs. 70.1%), and tended not to drink alcohol (47.5% vs. 38.0%) (Table S1). Moreover,
a higher percentage of women with weight loss than with weight gain declared the increase in the
consumption of vegetables (32.3% vs. 16.0%), fruit (23.8% vs. 14.3%), pulses (19.4% vs. 14.3%), as well as
fish and seafood (9.1% vs. 6.2%) during the COVID-19 pandemic (Table S2). On the contrary, more women
with weight gain than with weight loss declared unhealthy dietary changes, mainly the increase in the
consumption of sweetened spreads (8.1% vs. 0.9%), commercial pastry (21.3% vs. 4.7%), confectionery
(52.6% vs. 17.5%), salty snacks (30.4% vs. 11.3%), fast food (14.1% vs. 4.4%), sugar-sweetened beverages
(8.1% vs. 2.8%), processed meat (16.3% vs. 7.8%), ice-cream and pudding (16.8% vs. 8.4%), and alcohol
(25.4% vs. 4.1%) (Table S2). Considering the lifestyle changes, a higher percentage of women with weight
gain during pandemic decreased their physical activity (60.7% vs. 31.6%), and increased screen time
(61.5% vs. 49.1%) (Table S2).

3.1. Body Weight and BMI Changes

On average, in the study period, women gained 0.4 kg (Figure 2). The body weight changes
differed significantly between the groups (Figure 2).
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Considering the BMI category during the pandemic, the majority of women with obesity (95%)
before the pandemic did not change in the BMI category (Table 3). Over 13% of women who were
underweight and almost 9% who were overweight changed their body weight during this period to
the normal weight category. As many as 74% of women who were underweight before the pandemic
reduced their body weight, while only 21% gained weight. It should be noted that weight loss
dominated in all subgroups, except the “obesity group”, where weight gain prevailed (Table 3).

Table 3. BMI category changes and weight changes during the pandemic.

Variables

BMI Category before the Pandemic

p-Value 1Underweight
6.0%

(n = 107)

Normal
61.0%

(n = 1079)

Overweight
24.0%

(n = 425)

Obesity
8.9%

(n = 158)

BMI during the Pandemic
underweight 86.9 (93) 0.9 (10) - -

<0.001
normal weight 13.1 (14) 95.3 (1028) 8.7 (37) -

overweight - 3.8 (41) 85.2 (362) 5.1 (8)
obesity - - 6.1 (26) 94.9 (150)

Weight Changes
loss 73.8 (79) 49.7 (536) 43.8 (186) 33.5 (53)

<0.001stable 5.6 (6) 17.8 (192) 20.5 (87) 22.2 (35)
gain 20.6 (22) 32.5 (351) 35.8 (152) 44.3 (70)

1 significance level of Chi2 Pearson test; BMI—body mass index.

3.2. Factors Associated with Body Weight Changes

Among dietary changes, an increase in vegetable intake, and a decrease in consumption of
confectionery, salty snacks, commercial pastry, fast food, and sugar-sweetened beverages, and positive
lifestyle changes (PLC) such as increases in both sleep time and PA were identified as significant
variables for weight loss. In turn, negative lifestyle changes (NLC) such as increasing screen time
and decreasing PA were identified as significant variables for weight gain. Total variances in body
weight changes were explained by 15.6% of dietary changes, by 38.9% of negative lifestyle changes,
and 34.6% of positive lifestyle changes, respectively (Table 1). Results of univariate and multivariate
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logistic regression models analyzing sociodemographic factors and body weight changes are presented
in Table 4.

Table 4. Univariate and multivariate logistic regression models investigated an association between
sociodemographic factors and body mass changes.

Variables
Weight Loss Weight Gain

OR (95% CI) aOR (95% CI) OR (95% CI) aOR (95% CI)

Age (Decades) 0.80 (0.71–0.91) *** 0.78 (0.69–0.89) *** 1.07 (0.98–1.17) 1.03 (0.94–1.14)

Educational Level
lower 0.72 (0.53–0.99) * 0.82 (0.59–1.14) 1.03 (0.81–1.31) 1.03 (0.80–1.32)

higher (university) 1 1 1 1

Place of Living
rural 1 1 1 1

town <50,000. 0.87 (0.57–1.35) 0.93 (0.60–1.46) 1.00 (0.71–1.43) 1.01 (0.70–1.44)
town 50,000–100,000 0.72 (0.44–1.18) 0.73 (0.44–1.20) 1.39 (0.96–2.02) 1.32 (0.91–1.93)

town 101,000–500,000 town >500,000 0.71 (0.45–1.14) 0.68 (0.42–1.10) 1.02 (0.71–1.46) 1.01 (0.70–1.46)
urban agglomeration 0.95 (0.62–1.46) 0.79 (0.49–1.28) 1.41 (0.99–1.99) 1.24 (0.84–1.82)

rural 1.41 (0.97–2.05) 1.22 (0.78–1.92) 0.97 (0.71–1.35) 0.84 (0.57–1.23)

Macroeconomic Region
<50% of EU-28 GDP 1 1 1 1

50–100% of EU-28 GDP 1.27 (0.89–1.82) 1.22 (0.84–1.79) 1.45 (1.09–1.92) *** 1.55 (1.16–2.08) ***
>100% of EU-28 GDP 1.69 (1.13–2.52) ** 1.22 (0.72–2.05) 1.41 (1.02–1.96) * 1.65 (1.08–2.53) *

Employment Forms during the Pandemic
did not work or considerable work

time reduction 1.55 (0.99–2.42) 1.53 (0.97–2.41) 1.01 (0.74–1.37) 1.00 (0.73–1.38)

began remote work and/or study 2.25 (1.45–3.52) *** 2.01 (1.27–3.18) ** 1.08 (0.79–1.47) 1.14 (0.82–1.57)
work in the same form as earlier 1 1 1 1

BMI before the Pandemic
underweight 0.27 (0.12–0.63) ** 0.24 (0.10–0.56) *** 0.54 (0.33–0.87) ** 0.54 (0.33–0.88) **

normal weight 1 1 1 1
overweight 1.19 (0.90–1.58) 1.39 (1.04–1.86) * 1.15 (0.91–1.46) 1.15 (0.90–1.46)

obesity 1.31 (0.88–1.97) 1.76 (1.15–2.69) ** 1.65 (1.18–2.32) ** 1.64 (1.15–2.32) **

OR—odds ratio; CI—confidence interval; aOR—adjusted odds ratio. BMI—body mass index; GDP—gross domestic
product. * p ≤ 0.05; ** p ≤ 0.01; *** p ≤ 0.001.

Older age and being underweight before pandemic lowered chance of weight loss by about 22%
(aOR 0.78; 95% CI, 0.69–0.89) or 76% (aOR 0.24; 95% CI, 0.10–0.56), respectively (Table 4). In turn,
remote work and/or study were associated with two times higher chances of weight loss (aOR 2.01;
95% CI, 1.27–3.18). Women who were overweight or with obesity had a higher chance of weight loss,
about 1.4 times (aOR 1.39; 95% CI, 1.04–1.86), and 1.8 times (aOR 1.76; 95% CI, 1.15–2.69), respectively.

In the crude model, respondents with a lower educational level had a lower chance of weight
loss, while respondents living in the highest macroeconomic region had a higher chance (Table 4),
but associations disappeared after the adjustment.

Higher risk of weight gain was associated with living in a macroeconomic region >50% of EU-28
GDP (aOR 1.55; 95% CI, 1.16–2.08 for region 50–100% of EU-28 GDP and aOR 1.65; 95% CI, 1.08–2.53
for region >100% of EU-28 GDP). Moreover, women with obesity before the pandemic had a 1.6 times
higher risk of weight gain (aOR 1.64; 95% CI, 1.15–2.32), while women who were underweight had a
46% lower risk of weight gain (aOR 0.54; 95% CI, 0.33–0.88).

The results of the regression analysis are shown in Table 5. Univariate regression analysis results
indicated that healthy dietary changes (β = −0.316; R2 = 0.10, p < 0.001), positive lifestyle changes
(β = −0.126; R2 = 0.02, p < 0.001), and higher DQS value (β = −0.093; R2 = 0.01, p < 0.001) were
associated with weight loss. On the contrary, negative lifestyle changes (increase of screen time and
decrease of PA) positively correlated with weight gain (β = 0.182; R2 = 0.03, p < 0.001). Taking into
consideration the results of multivariate regression analysis (model 1), among four factors, only the
value of DQS was not significant for body weight changes. Healthy dietary changes and positive
lifestyle changes correlated with weight loss, while negative lifestyle changes determined weight
gain. This model explained 12% of the variance in body weight changes. The final regression model
(Model 2), that included adjustment for significant factors revealed in the logistic regression analysis
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(age, BMI before the pandemic, employment status, macroeconomic region, and changes in total
food intake during the pandemic), explained 23% of the variance in body weight changes (R2 = 0.23,
p < 0.001). Among four analyzed factors, only two remained important for body weight changes:
healthy dietary changes correlated with weight loss (β = −0.167; p < 0.001), while the negative lifestyle
changes correlated with weight gain (β = 0.113; p < 0.001).

Table 5. Regression analysis predicting body mass changes during pandemic among women.

Factors
Univariate Model 1 Model 2

β (95% CI) R2 β (95% CI) β (95% CI)

Dietary Changes −0.316
0.10 ***

−0.275 −0.167
(−0.361–−0.272) *** (−0.321–−0.230) *** (−0.212–−0.121) ***

Negative Lifestyle Changes 0.182
0.03 ***

0.135 0.113
(0.136–0.227) *** (0.090–0.179) *** (0.070–0.156) ***

Positive Lifestyle Changes −0.126
0.02 ***

−0.071 −0.039
(−0.172–−0.080) *** (−0.116–−0.026) ** (−0.082–0.004)

Diet Quality Score −0.093
0.01 ***

−0.031 −0.025
(−0.140–−0.047) *** (−0.075–0.014) (−0.067–0.017)

R2 - - 0.12 *** 0.23 ***

Model 1—multivariate analysis included three dietary and lifestyle changes factors and diet quality score;
Model 2—model 1 adjusted for age, BMI before the pandemic, changes in total food intake during the pandemic,
and macroeconomic region; * p ≤ 0.05; ** p ≤ 0.01; *** p ≤ 0.001.

4. Discussion

Our survey revealed that the during studied period of the COVID-19 pandemic in Poland,
34% of women gained weight, while 18% of women reduced weight. In a group with weight gain,
women increased their body weight by 2.8 kg on average and around 65% of them increased their total
food intake. The highest percentage (74%) of women who were underweight before the pandemic
that reduced their body weight, and the highest percentage (44%) of women with obesity, who gained
weight during the pandemic, should be assessed as the negative impact of the pandemic. Unhealthy
dietary changes and the negative lifestyle changes that comprised of an increase in screen time and a
decrease in PA were found as key factors associated with weight gain, while the quality of the diet
itself measured by DQS had no effect. A higher risk of weight gain was associated with being obese
before the pandemic or living in a macroeconomic region >50% of EU-28 GDP, while younger age,
and remote work and/or study were associated with a higher chance of weight loss.

The weight loss established in our study was mainly positively associated with healthy eating
changes (an increase in vegetable consumption, and a decrease in consumption of unhealthy food
groups like confectionery, salty snacks, commercial pastry, fast food, and sugar=sweetened beverages).
The vegetable intake is inversely related to the weight change over time [48], and reduces the likelihood
of abdominal obesity [49] and therefore may promote weight loss. The decrease in body weight
was also positively correlated with the decrease in consumption of the so-called discretionary foods:
confectionery, salty snacks, commercial pastry, fast food, and sugar-sweetened beverages. Such an
effect is a confirmed phenomenon, that reducing the consumption of those types of foods and replacing
them, even partially, with healthy products leads to weight loss in people of all ages [50]. Our results
prove that weight loss during the lockdown period was achieved by changes in eating behavior toward
a healthier diet. Similar findings were obtained by Pellegrini et al. [39], although their interventional
study concerned obese adults that had undergone the educational program of body weight reduction
with the Mediterranean diet implementation. Even though it seems that our finding is positive for
public health, we noted, that many women who were underweight further decreased their body weight
during the pandemic, which should be considered as a disadvantage. It should be underlined that
underweight adults with influenza may be five times more likely to develop severe disease, and have
an increased risk of hospitalization, regardless of viral pathogen status [51]. Considering the above,
this group deserves special attention from professionals in pandemic conditions and lockdown.
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In our study, women who lost weight during the pandemic were young or started remote work
and/or study. Being at home and remote working could have a dual effect on weight reduction.
On the one hand, they could be conducive to a greater regularity of life, including the preparation
of meals and their consumption [38], as well as to an interest in healthy eating. On the other hand,
there has been a limitation of direct interpersonal contacts and gatherings conducive to an increase in
the consumption of food, often unhealthy [52]. In addition, young women may lose weight more easily
under the influence of various factors than older women, who undergo specific metabolic changes in
perimenopause [53].

The results of our study showed that weight gain was favored by unhealthy lifestyle changes
like reduced physical activity and increased screen time. Both those factors prove the enhancement of
sedentary life, which generated a positive energy balance responsible for weight gain. An increase in
screen time is positively associated with a risk of excessive body weight regardless of physical activity
intensity. Moreover, this effect is especially noticeable in women, when insufficient physical activity
and extended screen time occur simultaneously [54]. Additionally, low physical activity levels may
influence both body fat and appetite dysregulation, so the physiological processes could play a role [55].
Even a few days of inactivity may give evident, negative health consequences [56]. Prolonged periods
of COVID-19 isolation and the need to work remotely can lead to adverse weight gain with serious
health consequences. In many cases, this affects people who are already obese, so an increase in the
incidence of health complications related to obesity and inactivity can be expected. Specifically, obesity
is a medical disorder with inflammation that induce immune response dysregulation. Regrettably,
obese and overweight adults are also at higher risk of health decline with COVID-19 and need intensive
care more often [57].

The present study showed that women living in a macroeconomic region> 50% of EU-28 GDP
or being obese before the pandemic had a higher chance of weight gain. The first mentioned
finding is a bit disturbing, as Abbade and Dewes showed [58], that economic development influences
negatively the obesogenic environment and thus the obesogenic severity. Interestingly, the results
of another study conducted in Poland among the population aged 15–29 years are in line with
our findings and indicate the positive association between the economic situation and obesity
prevalence [59]. Additionally, Fox et al. [60] emphasized that women’s empowerment associated with
economic development, robustly predicts higher mean BMI, that could be important in our study
group. As it turns out, the association is complex and differs depending on the country of study, and
therefore on socio-demographic specificity. Perhaps this relationship is valid in typical market and
lifestyle conditions. It is also possible that the time of COVID-19 isolation was completely different
from previous people’s experiences, unpredictable and stressful, and therefore cannot be compared to
times of relative economic calm, but no comparative data are available yet.

It is important to note that weight gain prevailed in women with obesity before the pandemic.
Sidor and Rzymski [43] showed, on average, a similar tendency for both genders without specifying the
women. The results of Di Renzo et al. [38] only show in Italian adults that the perception of weight gain
during lockdown was observed in 48.6% of the population (men and women), but in fact, the changes
have not been studied. Staying at home for a long time can also be conducive to eating tasty meals,
snacks, and drinking alcohol [43]. The increase in intake of foods reach in fat and sugars and/or a
decrease in physical activity due to increasing urbanization are the main and obvious reasons for the
positive energy balance and the weight gain [13]. Perhaps behaviors that have not been practiced
previously can appear in circumstances like that. During a nationwide quarantine, negative changes in
dietary behaviors (e.g., snacking of unhealthy foods) and as a consequence, the changes in body weight
can affect a significant percentage of the population. People who are overweight or obese are most
prone to those negative modifications. Considering the pandemic nature of obesity and COVID-19, their
cumulative consequences can strongly affect the health situation of societies, because, in addition to an
increase in total food intake and particularly in the consumption of unhealthy foods, the self-reporting
of boredom/loneliness, anxiety/depression have also been noted [39]. These observations lead to the
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overall conclusion that quarantine can enhance pre-existing adverse weight changes and potentially
can increase BMI-related health problems [43].

Considering the opposite/ ambiguous effects of diet and lifestyle on weight changes in lockdown
conditions, other aspects of such relationships should be recognized as human personality [61–66],
which are drivers of self-regulation processes [67]. People with a higher level of self-regulatory
characteristics, for example, conscientiousness, appreciation for their health, and engaging in activities
that support maintaining health [68]. These features may prove to be significant for the adherence to
the diet and thus the maintenance of a healthy body weight under blockage conditions, specifically
when the physical activity has been reduced and screen time has been extended. Thus, personality
traits may prove to be crucial in maintaining diet and body weight under closed conditions. Therefore,
further research seems to be needed to clarify the association between personality traits and body
weight changes in lockdown conditions in the context of diet.

Strengths and Limitations

It should be underlined that surveys on diet during the COVID-19 pandemic that have been
conducted so far differ from our assumptions. The impact of the pandemic on lifestyle and eating
behavior was studied mainly without gender differentiation, and changes in body weight were treated
marginally or cursorily [38–41,43,44]. Although in other studies the weight changes during lockdown
have been reported, not even one has clearly analyzed the nutritional or lifestyle determinants of this
fact. An important strength of our study includes a homogeneous group of adult women from different
regions of Poland. Besides, the online survey is assumed to be quite an ideal research tool during social
(pandemic) isolation which allowed us to increase the number of study participants. The possibility
of comparing body weight changes, dietary intake changes, and lifestyle changes in this group of
women before and during social isolation due to the COVID-19 pandemic was another strength of this
study. The PLifeCOVID-19 questionnaire allowed us to collect a high amount of information related to
multidimensional dietary-lifestyle changes during the lockdowns.

There are also some limitations to the study that should be considered. Firstly, we were unable
to verify the data due to the character of the survey. Nevertheless, online data collection is safe and
effective in such specific conditions as national quarantine [69]. Secondly, body weight and height
values as well as body weight changes were self-reported by women and therefore should be treated
with caution. Thirdly, there is a lack of quantitative data on food consumption and energy intake.
Moreover, the convenient sampling of respondents used in the survey may bias the findings and they
cannot be generalized for the total population. Additionally, questionnaires that are spread through
social media could be subject to selection bias. Finally, some bias may result from the characteristics of
the survey method that we applied (a cross-sectional one).

5. Conclusions and Implications

Summarizing, the COVID-19 lockdown period changed the lifestyles of Polish women and caused
bidirectional changes in body weight, however two times more women gained weight than lost it.

The weight of the body is influenced by a widely understood lifestyle, the factors of which act
directly or indirectly. The latter include diet and exercise, while the isolation of COVID-19 can be
seen as a new indirect factor, which triggers many new behaviors that determine diet and lifestyle.
The isolation of COVID-19 limited social opportunities, outdoor activities, and everyday behaviors.
The need to extend physical isolation is a challenge for specialists who should work to reduce the
negative impact of the pandemic on nutritional status. It seems advisable to create separate dietary
and lifestyle guidelines tailored to the individual needs of women who are underweight and with
excessive body weight for the conditions of staying in physical isolation due to specific pandemic
situations. It is worth highlighting that such guidelines should also take sustainability aspects into
account. Therefore, in the future dietary guidelines development, more attention should be paid
not only to the nourishment and health-related aspects but also to environmental impacts. Both,
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the reduction of excessive body weight and the maintenance of a normal weight should be based on
the principle to eat and live sustainably and healthily.

Further studies should be conducted to understand the people’s social and health situation during
a pandemic, which is important to formulate prevention plans adequate to reality depending on the
needs as well as life and socio-demographic factors during the lockdown. For a better understanding of
changes in weight and even in body structure, it would be advisable to collect additional anthropometric
parameters, easily obtained from the respondent in a self-assessment, for example, circumferences of
waist and hip. They could only partially replace the body composition analysis conducted in direct
personal contact but would give a better picture than just body weight and height.

Moreover, as the share of obesity continues to increase, critical situations such as the COVID-19
pandemic might further increase the obesity pandemic and vice versa. Both pandemics overlap
and intensify each other. The COVID-19 pandemic may contribute to the obesity pandemic and the
obesity pandemic may increase the risk of complications and mortality from COVID-19. As such,
developing the nutritional and lifestyle programs and engaging institutions as well as various groups of
professionals like nutritionists, doctors, and psychologists, should be of special interest for public health.

The problem studied in our work suits Hakovirta and Denuwara’s concept of recognizing health
as the fourth pillar of sustainable development [1]. Each element related to health, including body
weight as a consequence of lifestyle and a determinant of health, can become an important indicator of
the broadly understood sustainability development of societies.
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