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Abstract: The current study examined changes in body composition and dietary intake of healthy
Spanish postmenopausal before and after the COVID-19-related lockdown. Sixty-six women partic-
ipated in the study (58.7 + 5.4 years). Participants had a full bioelectrical impedance study (BIA)
before (between July-October 2019) and after (August-October 2020) the lockout, which occurred
because of the COVID-19 pandemic in Spain. No statistically significant differences were observed
in the body composition of the participants. The assessment of dietary intake of protein, fat and
carbohydrates before and after the confinement period also showed no significant changes. It does
not appear that there have been changes in the body composition of the postmenopausal women
studied or in their dietary habits in the studied period.
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1. Introduction

The aging process is characterized by sarcopenia (the age-related decline in skeletal
muscle mass) and an accompanying rise in body fat mass. Sarcopenia has been closely
linked to strength decline and also to functional decay, impairment and decreased inde-
pendence as age increases [1]. Menopausal transition accelerates general and abdominal
obesity and sarcopenia, where lifestyle changes and insufficient levels of sexual hormones
are playing a pivotal role [2]. This negative shift in the balance between fat and lean mass
could be linked to a decrease in energy output and a decline in muscle strength [3,4].

According to current knowledge, keeping physically active throughout the years is
essential to avoid negative age-related detrimental variations in body composition. Poor
physical performance could be a sign of health problems related to aging [5]. Aerobic
training with incremental aerobic workouts or resistance exercise, represents an appeal-
ing choice for the elderly to improve and maintain their health [6,7]. The World Health
Organization (WHO) officially classified coronavirus disease 2019 (COVID-19) as a pan-
demic on 11 March 2020, considering the rapid spread of the disease around the world
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Lacking effective treatments and vaccines, more than a hundred nations adopted re-
strictive policies in an effort to limit the spread and dissemination of the virus, conse-
quently, by April 2020, over one third of the global population was estimated to have been
subjected to some form of mobility restriction [9]. During COVID-19 lockdown [10], a high
rate of physical inactivity and dietary imbalances were reported in both adults and ado-
lescents [11]. Recent meta-analyses have shown that in a considerable majority of the par-
ticipants there was an increase in body weight during lockdown [12]. Aging is associated
with loss of muscle mass, decreased muscle strength, and decreased functional activity
[13], which due to confinement might be exacerbated by a decrease in physical activity,
aggravating it and even increasing mortality [14] and decreasing quality of life [15]. Main-
taining regular physical exercise during a period of enforced rest, such as the ongoing
coronavirus outbreak, is an essential preventive approach to physical and mental health
[16].

Physical separation and isolation not only have a significant impact on the perfor-
mance of physical activity but also affects people’s lives, particularly their dietary habits
[17]. Hearing or reading about COVID-19 permanently in the media can be annoying and
generate anxiety and stress. It causes people a strong desire to consume a specific food
called food “craving”. In Western societies, these foods are often highly palatable and en-
ergetic, which means that they include a lot of sugar and/or fat [18]. Even when people
are bored, they eat more to distract themselves from the situation, especially if they have
a high level of objective self-consciousness [19]. Consequently, maintaining a healthy and
varied diet and regular physical activity may have been hindered by the lockdown.

Given that changes in body composition could have a negative impact on health, in-
vestigating the impact of COVID-19 lockout could provide a better knowledge of the body
composition metrics mostly affected during a period of enforced inactivity in postmeno-
pausal women. Therefore, the present study aimed to examine whether bioelectrical im-
pedance-derived body composition parameters and dietary habits were affected during
the pandemic-associated lockdown in postmenopausal Spanish women. We hypothesized
that the lockdown had an impact on bioelectrical impedance-derived body composition
parameters as well as in the intake of macronutrients.

2. Materials and Methods
2.1. Sample Characteristics

Sixty-six women participated in the study (58.7 + 5.4 years) before (between July-
October 2019) and after (August—October 2020) the lockout, which occurred as a conse-
quence of the COVID-19 pandemic in Spain. The women were part of a larger cohort study
in which they are being followed for 3 years. The study was performed in accordance with
the Declaration of Helsinki and was approved by the Research Ethics Committee of the
University of Extremadura. Written informed consent was obtained from all the subjects.

2.2. Nutrients Intake

Total dietary carbohydrates, fats, proteins and energy intakes were assessed via val-
idated frequency questionnaires. Food was quantified using a dietetic scale, measuring
cups, cans, small bottles, and spoons, on the basis of current 7-day dietary records. The
questionnaire used was self-reported, and the person completing the interview was
blinded to the research question and hypothesis.

2.3. Body Composition

Body composition was studied by means of bioelectrical impedance analysis (BIA)
using a body composition analyzer (BC-418MA, TANITA, Tokyo, Japan).

2.4. Statistical Analysis
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The statistical analysis of the results was performed with SPSS 20 for Windows. All
values are expressed as the median = IQR. We compared the parameters between and
after the COVID-19 lockdown by the Wilcoxon Signed Rank Test. Statistical significance
was set at p <0.05

3. Results and Discussion

No statistically significant differences were observed during the study period in ei-
ther weight (p = 0.243) or BMI (p = 0.338). Other anthropometric measures such as waist-
hip index also showed no differences (p = 0.256). Regarding body composition, no differ-
ences were observed in fat mass in % (p = 0.567), fat mass in kg (p = 0.356) or lean mass in
kg (p =0.636) (Table 1).

Table 1. Subjects’ characteristics at baseline and follow-up.

Baseline Median (IQR)  Follow-up Median (IQR)

n =66 n =66 p-Value

Weight (kg) 66.45 (15.9) 66.5 (15.2) 0.243

BMI 26.7 (6.4) 26.5 (6.2) 0.338

Waist (cm) 85 (14) 104 (12.75) 0.356

Hip (cm) 104 (12.7) 104 (13.5) 0.458

Waist/hip ratio 0.82 (0.07) 0.83 (0.09) 0.256

Fat mass (%) 38.3 (8.9) 39.0 (8.9) 0.567

Fat mass (kg) 25.15 (11.15) 27.10 (12) 0.356

Lean mass (kg) 40.4 (4.5 40.2 (5.4) 0.636
Protein intake (g/day) 88.09 (36.7) 92.04 (50.37)
Fat intake (g/day) 80.61 (44) 82.9 (43.6)
Carbohydrates (g/day 282.9 (138.3) 235.7 (97.1)

! Comparison using the Wilcoxon test.

Overall, no differences were observed in the sample between pre-confinement and
post-confinement measurements in relation to dietary intake of protein (p = 0.657), fat (p =
0.505) or carbohydrates (p = 0.590) (Table 1).

In total n=14 (21.1%) of the women were obese, n=28 overweighted (42.4%) and 24
normal (36.4%) at the beginning of the study and 15 (22.7%) were obese, 26 overweight
(39.4%) and 25 normal (37.9%). After stratifying the participants according to their BMI
prior to confinement, no differences were observed in the evolution of weight (p = 0.098),
BMI (p = 0.080), fat mass in % (p = 1), fat mass in kg (p = 0.875) and lean mass in the group
of women with normal BMI. In the group of overweight women, no differences were ob-
served in any of the aforementioned parameters (p > 0.05 in all cases). Finally, no statisti-
cally significant differences in the previously studied parameters were observed in the
obese women (p > 0.05 in all cases).

There were also no statistically significant differences in protein (p = 0.622), fat (p =
0.677) or carbohydrate (p = 1) intake in the group of women with normal BMI. Nor were
they observed as a function of whether the women were overweight (protein, p = 0.451;
overweight, p = 0.530; carbohydrate, p = 0.903) or obese (protein, p = 0.383; overweight, p
= 0.945; carbohydrate, p = 0.250) at the start of the confinement period.

The COVID-19 did not result in any change in FM%, FM (kg) or lean mass (kg). Sim-
ilar results have been reported in professional athletes who had to suspend their regular
training season due to confinement [20]. However, in another study conducted with soc-
cer players, the study of body composition did report an increase in FM% during the lock-
down period; however, in this study, fat mass was studied by skinfolds and not by elec-
trical bioimpedance, which could explain the difference in the results[21].In Spanish chil-
dren, a considerable impact on parameters such as BMI has also been reported, but no
differences were reported in waist measurements during the period [22]. It has also been
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reported that overweight and obese subjects gained body mass, while underweight sub-
jects lost body mass during the lockdown [23] which was not observed in our study.

Our results are consistent with those published in healthy adults and are associated
with no change in body composition (even in a context of low physical activity due to
lockdown) [24]

In the rural population of Italy, and specifically in women belonging demograph-
ically to a group more similar to our sample, statistically significant differences were ob-
served in the dietary intakes of the main groups of macronutrients during the quarantine
[25], data that come from a significantly larger sample than ours and that could explain
the greater precision in detecting changes in dietary patterns during the study period. In
adults from Slovenia, significant differences in protein intake (decrease) and increase in
saturated fat intake have been reported for a research period like the one we have reported
[24]. We recognize that the method used to measure food intake determines the quality of
the estimate of nutrient intake of populations. A 7-day record that adequately indicates
portion sizes, as well as the inclusion of sufficient recording days over a period long
enough, allows for accurate and detailed recording of foods and ultimately to be able to
estimate individual daily mean intakes of most food types without significant bias. How-
ever, we recognize that the use of a FFQ may be unreliable and inadequate for assessing
absolute and relative nutrient intakes.

3. Conclusions

This is the first study investigating the impact of COVID-19 lockdown on changes in
body composition and nutrition in healthy Spanish adult women. The COVID-19-related
quarantine did not affect either the body composition or dietary habits of the women stud-
ied.

Author Contributions: Conceptualization, ].M.M. and R-R.M..; methodology, C.A., F. L-E., M.L.C-
M., PR, AS.-F,, JMM,, ].D.P-Z,, ] M.L-G. and R.R-M,; formal analysis, ]. M.M., R.R.-M.; writing —
original draft preparation, ].M.M.; supervision, R.R.-M. All authors have read and agreed to the
published version of the manuscript.

Funding: This research was funded by Junta de Extremadura, Consejeria de Economia e Infraes-
tructuras, Spain, Fondo Europeo de Desarrollo Regional, “Una manera de hacer Europa”, grants
number IB18042 and IB18044.

Institutional Review Board Statement: The study was conducted in accordance with the Declara-
tion of Helsinki, and approved by the Institutional Review Board (or Ethics Committee) of Univer-
sity of Extremadura

Informed Consent Statement: Informed consent was obtained from all subjects involved in the
study.

Acknowledgments: The authors would like to thank all the women involved in this study for their
generous participation. The authors would also like to thank Mr. Alejandro Herrador Merchan for
his technical assistance.

Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the
design of the study; in the collection, analyses, or interpretation of data; in the writing of the manu-
script, or in the decision to publish the results.

References

1.  Doherty, T.J. Invited Review: Aging and sarcopenia. ]. Appl. Physiol. 2003, 95, 1717-1727. https://doi.org/10.1152/japplphys-
101.00347.2003.

2. Serensen, M.B. Changes in body composition at menopause —age, lifestyle or hormone deficiency? Br. Menopause Soc. ]. 2002,
8, 137-140. https://doi.org/10.1258/136218002100321974.

3. Blaum, C.S,; Xue, Q.L.; Michelon, E.; Semba, R.D.; Fried, L.P. The Association Between Obesity and the Frailty Syndrome in

Older Women: The Women’s Health and Aging Studies. ]. Am. Geriatr. Soc. 2005, 53, 927-934. https://doi.org/10.1111/j.1532-
5415.2005.53300.x.



Proceedings 2022, 69, x FOR PEER REVIEW 50f5

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Sims, S.T.; Kubo, J.; Desai, M.; Bea, ].W.; Beasley, ].; Manson, J.E.; Allison, M.; Seguin, R.A.; Chen, Z.; Michael, Y.L.; et al. Changes
in Physical Activity and Body Composition in Postmenopausal Women over Time. Med. Sci. Sports Exerc. 2013, 45, 1486-1492.
https://doi.org/10.1249/mss.0b013e31828af8bd.

Reid, K.F.; Naumova, E.; Carabello, R.J.; Phillips, E.M.; Fielding, R.A. Lower extremity muscle mass predicts functional perfor-
mance in mobility-limited elders. J. Nutr. Heal. Aging 2008, 12, 493—498. https://doi.org/10.1007/bf02982711.

Harber, M.P.; Konopka, A.R.; Douglass, M.D.; Minchev, K.; Kaminsky, L.A.; Trappe, T.A.; Trappe, S. Aerobic exercise training
improves whole muscle and single myofiber size and function in older women. Am. J. Physiol. Integr. Comp. Physiol. 2009, 297,
R1452-R1459. https://doi.org/10.1152/ajpregu.00354.2009.

Phillips, S.M. Resistance exercise: good for more than just Grandma and Grandpa&rsquo;s muscles. Appl. Physiol. Nutr. Metab.
2007, 32, 1198-1205. https://doi.org/10.1139/h07-129.

Baloch, S.; Baloch, M.A.; Zheng, T.; Pei, X. The Coronavirus Disease 2019 (COVID-19) Pandemic. Tohoku J. Exp. Med. 2020, 250,
271-278. https://doi.org/10.1620/tjem.250.271.

Koh, D. COVID-19 lockdowns throughout the world. Occup. Med. 2020, 70, 322. https://doi.org/10.1093/occmed/kqaa073.
Hew-Butler, T.; Smith-Hale, V.; Van Sumeren, M.; Sabourin, J.; Levy, P. Is Exercise the Best Medicine during a COVID-19 Pan-
demic? Comment on Constandt, B.; Thibaut, E.; De Bosscher, V.; Scheerder, J.; Ricour, M.; Willem, A. Exercising in Times of
Lockdown: An Analysis of the Impact of COVID-19 on Levels and Patterns of Exercise among Adults in Belgium. Int. J. Environ.
Res. Public Health 2020, 17, 4144. Int. ]. Environ. Res. Public Heal. 2020, 17, 5730. https://doi.org/10.3390/ijerph17165730.

Manz, K.; Mensink, G.B.M.; Finger, ].D.; Haftenberger, M.; Brettschneider, A.-K.; Barbosa, C.L.; Krug, S.; Schienkiewitz, A. As-
sociations between Physical Activity and Food Intake among Children and Adolescents: Results of KiGGS Wave 2. Nutr. 2019,
11, 1060. https://doi.org/10.3390/nu11051060.

Bakaloudi, D.R.; Barazzoni, R.; Bischoff, 5.C.; Breda, J.; Wickramasinghe, K.; Chourdakis, M. Impact of the first COVID-19 lock-
down on body weight: A combined systematic review and a meta-analysis. Clin. Nutr. 2021, 0261-.
https://doi.org/10.1016/j.clnu.2021.04.015.

Tieland, M.; Trouwborst, I; Clark, B.C. Skeletal muscle performance and ageing. J. Cachex- Sarcopenia Muscle 2018, 9, 3-19.
https://doi.org/10.1002/jcsm.12238.

Arango-Lopera, V.E.; Arroyo, P.; Gutiérrez-Robledo, L.M.; Perez-Zepeda, M.U.; Cesari, M. Mortality as an adverse outcome of
sarcopenia. J. Nutr. Heal. Aging 2013, 17, 259-262. https://doi.org/10.1007/s12603-012-0434-0.

Abdelbasset, W.K.; Alsubaie, S.F.; Tantawy, S.A.; Elyazed, T.L A.; Elshehawy, A.A. A cross-sectional study on the correlation
between physical activity levels and health-related quality of life in community-dwelling middle-aged and older adults. Med.
2019, 98, €14895. https://doi.org/10.1097/md.0000000000014895.

Maugeri, G.; Castrogiovanni, P.; Battaglia, G.; Pippi, R.; D’Agata, V.; Palma, A.; Di Rosa, M.; Musumeci, G. The impact of phys-
ical activity on psychological health during COVID-19 pandemic in Italy. Heliyon 2020, 6, €04315. https://doi.org/10.1016/j.heli-
yon.2020.e04315.

Di Renzo, L.; Gualtieri, P.; Pivari, F.; Soldati, L.; Attina, A.; Cinelli, G.; Leggeri, C.; Caparello, G.; Barrea, L.; Scerbo, F.; et al.
Eating habits and lifestyle changes during COVID-19 lockdown: an Italian survey. ]. Transl. Med. 2020, 18, 229.
https://doi.org/10.1186/s12967-020-02399-5.

Rodraguez-MartanB.C.; Meule, A. Food craving: new contributions on its assessment, moderators, and consequences. Front.
Psychol. 2015, 6, 21. https://doi.org/10.3389/fpsyg.2015.00021.

Moynihan, A.B.; van Tilburg, W.A.P; Igou, E.R.; Wisman, A.; Donnelly, A.E.; Mulcaire, ].B. Eaten up by boredom: consuming
food to escape awareness of the bored self. Front. Psychol. 2015, 6, 369. https://doi.org/10.3389/fpsyg.2015.00369.

Campa, F.; Bongiovanni, T.; Trecroci, A.; Rossi, A.; Greco, G.; Pasta, G.; Coratella, G. Effects of the COVID-19 Lockdown on
Body Composition and Bioelectrical Phase Angle in Serie A Soccer Players: A Comparison of Two Consecutive Seasons. Biology
2021, 10, 1175. https://doi.org/10.3390/biology10111175.

Grazioli, R.; Loturco, I.; Baroni, B.M.; Oliveira, G.S.; Saciura, V.; Vanoni, E.; Dias, R.; Veeck, F.; Pinto, R.S.; Cadore, E.L. Corona-
virus Disease-19 Quarantine Is More Detrimental Than Traditional Off-Season on Physical Conditioning of Professional Soccer
Players. ]. Strength Cond. Res. 2020, 34, 3316-3320. https://doi.org/10.1519/jsc.0000000000003890.

Ramos-Alvarez, O.; Arufe-Giraldez, V.; Cantarero-Prieto, D.; Ib4fiez-Garcia, A. Impact of SARS-CoV-2 Lockdown on Anthro-
pometric Parameters in Children 11/12 Years Old. Nutrients 2021, 13, 4174. https://doi.org/10.3390/nu13114174.

Sidor, A.; Rzymski, P. Dietary Choices and Habits during COVID-19 Lockdown: Experience from Poland. Nutrients 2020, 12,
1657. https://doi.org/10.3390/nu12061657.

Jontez, N.B.; Novak, K.; Kenig, S.; Petelin, A.; Praznikar, Z.]J.; Mohorko, N. The Impact of COVID-19-Related Lockdown on Diet
and Serum Markers in Healthy Adults. Nutrients 2021, 13, 1082. https://doi.org/10.3390/nu13041082.

Cicero, A.; Fogacci, F.; Giovannini, M.; Mezzadri, M.; Grandji, E.; Borghi, C.; the Brisighella Heart Study Group COVID-19-
Related Quarantine Effect on Dietary Habits in a Northern Italian Rural Population: Data from the Brisighella Heart Study.
Nutrients 2021, 13, 309. https://doi.org/10.3390/nu13020309.



