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Effect of COVID-19 lockdown on the prevalence
of metabolic dysfunction-associated
steatotic liver disease

Efecto del confinamiento por COVID-19 en la prevalencia
de la enfermedad hepdtica esteatésica
asociada a disfuncion metabdlica

Ivén Mauricio VillamilMorales’

Abstract

Introduction. Mefabolic dysfunction-associated steatofic liver disease (MASLD) is a common clinical
condition, associated with overweight, dyslipidemia and diabetes. As these risk factors are in turn
associated with sedentary lifestyle and weight gain, an impact would be expected as a result of
the COVID-19 lockdown on the prevalence of MASLD. Methodology. Retrospective longitudinal
study in a data panel of 132 patients from 2017 to 2022. Patients with a liver ultrasound and @
medical and paraclinical assessment 1.5 years before and after the confinement period (March 25,
2020 to February 28, 2021) were included. The primary outcome was a significant change in the
prevalence of MASLID, and an exploratory fixed-effects logistic regression model with panel data
was used to find predictors of change in the prevalence of MASLD from 2017 to 2022. Results. In
a total of 132 patients analyzed, the overall prevalence of MASID before (31%, 95%Cl: 23-39)
and after (35.6%, 95%Cl: 27.4-43.8) lockdown by COVID-19 did not change significantly, how-
ever, in women there was a significant increase (RR: 4, 95%Cl: 1.0004-16). A marked difference
in prevalence was found between sexes (17% in women and 46% in men; p=0.001). lockdown
was associated with increases in body mass (difference: +1 kg, 95%Cl: 0.1-1.9), LDL cholesterol
(difference: +9.7 mg/dL, 95%Cl: 4.9-14.4) and the diagnosis of prediabetes (RR: 2.1, 95%Cl:
1.4-3.1). MASID was positively associated with nutritional preference for fast food (p=0.047).
Only body mass index was an independent predicfor of MASLD [RR: 1.49, 95%Cl: 1.07-1.93).
Conclusion. The overall prevalence of MASLD did not change after the COVID-19 lockdown, but it
did increase in women, and some of its risk factors also increased significantly. Numerical equiva-
lence was found between MASLD and the previous definition of the disease. A larger local study is
required to develop and validate a better predictor model of MASLID change over time.
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Resumen

Introduccién. la enfermedad hepdtica esteatésica asociada a disfuncién metabélica (MASLD) es
una condicién clinica frecuente, relacionada con el sobrepeso, la dislipidemia y la diabetes. Como
estos factores de riesgo estén a su vez asociados al sedentarismo y la ganancia de peso, se es-
perarfa un impacto como resultado del confinamiento por COVID-19 en la prevalencia de dicha
condicién. Metodologia. Estudio longitudinal retrospectivo en un panel de datos de 132 pacientes
de 2017 a 2022, en donde fueron incluidos pacientes con una ecografia hepdtica y una valora-
cién médica y paraclinica 1,5 afios antes y después del periodo de confinamiento (25 de marzo
de 2020 a 28 de febrero de 2021). El desenlace primario fue un cambio significativo en la pre-
valencia de la MASID, vy se utilizé un modelo exploratorio de regresién logfstica de efectos fijos
con panel de datos para hallar predictores de cambio. Resultados. En un fotal de 132 pacientes
analizados, la prevalencia global de la MASLD antes (31 %; IC95%: 23-39) y después (35,6 %;
ICQ5%: 27,4-43,8) del confinamiento por COVID-19 no cambié significativamente, sin embargo,
en las mujeres sf hubo un aumento significativo (RR: 4; IC95%: 1,0004-16). Se encontré una mar-
cada diferencia de prevalencia entre sexos (17 % en mujeres y 46 % en hombres; p=0,001). El
confinamiento se asocié a incrementos en la masa corporal (diferencia: +1 kg; IC95%: 0,1-1,9),
el colesterol LDL (diferencia: +9,7 mg/dL; IC95:% 4,9-14,4) y al diagnéstico de prediabetes (RR:
2,1;1C95%: 1,4-3,1). La MASID se asocié positivamente a la preferencia nutricional por la comida
rapida (p=0,047). Solo el indice de masa corporal resulté predictor independiente de la MASLD
[RR: 1,49; IC95%: 1,07-1,93). Conclusién. La prevalencia global de la MASLD no varié después
del confinamiento por COVID-19, pero si se increment en mujeres, y algunos de sus factores de
riesgo también aumentaron significativamente. Se encontré equivalencia numérica entre la MASLD
y la definicién previa de la enfermedad. Se requiere un estudio local més grande para desarrollar
y validar un mejor modelo predictor del cambio de la MASLD a fravés del tiempo.

Palabras clave: enfermedad del higado graso no alcohélico, prevalencia, COVID-19, factores de
riesgo, factores de estilo de vida, confinamiento, aislamiento.

Introduction

Metabolic dysfunction-associated steatotic
liver disease [MASLD) is nowadays defined
by hepatic steatosis in >5% of hepatocytes,
plus one additional cardiometabolic  risk
criteria: either hyperglycemia, body mass
index [BMI) =25 kg/m?, central adiposity,
arferial blood pressure >130/85 mmHg,
low HDL cholesterol or hypertrygliceridemia
[1]. MASLD is estimated to affect about one
quarter of the worldwide population [2],
with an esfimated annual medical cost of
around US$ 100 billion in the United States
and €35 billion in Europe [3]. The spec-
frum of this disease goes from simple ste-
afosis fo mefabolic dysfunction-associated
steatohepatitis (MASH) and cirrhosis, and

up fo one half of patients with MASH may
develop hepatocellular carcinoma, even in
the absence of cirrhosis [4]. MASH is cur-
rently ranked as the second leading cause
for liver transplants in the United Stafes,
and it has been estimated that by 2030,
it might become the leading cause of liver
fransplantation in that country [5]. In Co-
lombia, prevalence of non-alcoholic fatty
liver disease (previously known as NAFLD)
was esfimated to be 26.6% of a non-high
risk population of males before COVID-19
pandemic [6], which is comparable to a
mean of 23.3% of subjects in 5 similar stud-
ies from Mexico, Brazil and Chile [7]; but
the definition of the disease has changed
[8] and more than a decade has passed
since the publication of that research works.
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On June of 2023 the most recent disease
nomenclature change took place [1], in
order to keep avoiding exclusion criteria
in the definition, as already done with the
change from NAFLD to MAFLD [8], but
additionally to avoid using potentially stig-
matizing language. Despite this nomencla-
ture change, neither the natural history, nor
biomarker development, nor clinical frial
evidence were affected due fo the refention
of the term steatohepatitis (MASH). It was
found that 98% of the patients with NAFLD
in the NAFLD European Registry would
meet the new MASID criteria [1,9]. This
suggests a conceptual equivalence when
applying the term in medical practice and
clinical research.

On the other hand, in response to COVID-19
global outbreak, many countries established
mandatory lockdown as one of the most
effective public health measures to reduce
coronavirus  transmission [10].  Lockdown
itself has been found fo be associated fo
sedentariness, through an increase in sit
ting time [11] and a decrease in physical
activity level [12]; which in turn may be re-
sponsible for weight gain detecfed during
confinement in several studies [13,14]. As
it is known that selected lifestyle risk factors
have been strongly associated to the inci-
dence of MASID, such as siting times of at
least 5 hours/day [15] and weight gains
as small as 5% [16], it would be expected
that lockdown-induced change in lifestyle
during COVID-19 pandemic would lead to
an increase in MASLD prevalence. The ob-
jective of this work was fo estimate the effect
of lockdown on MASLD prevalence and to
explore predictors for change in prevalence

of MASID from 2017 to 2022.
Methodology

Observational, retrospective study, with @
panel data of 132 patients attending to
the outpatient visit of an executive medical
checkup program at Clinica Universitaria

Colombia in Bogotd, Colombia, during a
&year period from 2017 to 2022, exclud-
ing the year corresponding to lockdown
from march 25th of 2020 to February 28th
of 2021, as the program outpatient visit
was closed from April of 2020 fo April of
2021. Every patient with at least one he-
patic echography and a medical and par-
aclinical assessment 1,5 years before and
1,5 years after the lockdown was includ-
ed and the exclusion criteria was having
missing data on the main variables of the
study, namely, liver ultrasonography result,
weight, height and selected paraclinical
variables such as blood glucose and lip-
ids. Clinical records of internal medicine
and nutritional evaluation were reviewed in
search for anthropometrical variables and
physical activity relevant information. Given
that the present work was designed and
developed before the last disease nomen-
clature change [1], MASLD was diagnosed
according to previously published criteria
(MAFLD) [8]. Central adiposity was defined
as a waist circumference (WC) >91 cm in
men or =89 cm in women, according to
a validated local study [17]. Primary out-
come was a significant change in MASLD
prevalence estimate before and affer the
lockdown period, and secondary outcome
was the finding of significant predictors for
MASLD prevalence change from 2017 to
2022, through an exploratory panel data
logistic regression model. To ascertain the
conceptual equivalence between diag-
nostic criteria used in this study (MAFLD)
and recently published new nomenclature
(MASLD), primary outcome was statistically
processed with both definitions, and the pro-
portion of patients with MAFLD who would
meet MASLD definition was estimated.

Sample size was estimated based on the
presumption that MASLD prevalence before
and affer the lockdown would have a differ-
ence of af least 15%. The minimally import-
ant difference selection was chosen based
on the assumption that any difference smaller
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than 15% would have no clinical relevance.
Because the main analysis of the paired
dafa is planned with McNemar marginal
homogeneily test, effect size was calculated
based on results of a previous local study
[6], according to which 26.6% of subjects
had NAFLD (nowadays known as MASLD)
diagnosed with liver ulrasound. Based on
this data, the minimally significant difference
selected, and maintaining a statistical power
of 80%, the required sample size was ad-
justed fo a fofal of 131 patients using the
G*Power 3.1.9.2 (Universitat Disseldorf,
Duseldorf, Germany) software [18,19].

Patients identity was protected with a unique
alpha-numerical code for each participant
in the database. Statistical processing was
done with STATA 13.0 MP Parallel Edition
for Windows (StataCorp P, Texas, USA.
For null hypothesis evaluation, a McNemar
marginal homogeneity test was applied.
McNemar midp was used for discordant
pairs sum smaller than 25 [20]. Differences
with a onetailed p<0.05 were accepted
as statistically significant. Additionally, an
explorafory analysis of panel data with lo-
gistic regression was done, to search for
predictors of MASLD prevalence change
from 2017 to 2022. A random effects
model was discarded since a systematic
difference in coefficients between random-
and fixed-effects models was found [Haus-
man fest x?=48.5; p<0.0001). To avoid
multicollinearity problems, only one vari-
able representing body mass (e. g., BM|,
WC, central adiposity), one variable repre-
senting blood lipids (e. g., HDL cholesteral,
triglycerides, dyslipidemia), one variable
representing blood glucose (e.g., predia-
betes, blood glucose, glycated hemoglo-
bin) and one variable representing energy
expenditure (e. g., sedentariness, physical
activity time) was tested at a time in the
model. Due to the impossibility to obtain
prevalence ratios directly from a logistic
regression, a postestimation of predictive
margins was implemented to obtain adjust
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ed prevalences, and from that point, calcu-
late hazard ratios. To estimate the impact of
missing dafa on logistic regression, multiple
imputation was done with 20 repetitions,
based on a maximum fraction of missing in-
formation of 19.4%. As this research posed
no risk for recruited patients, no informed
consent was obtained from investigation
subjects and data refrieved from clinical
records were protected with privacy and
confidentiality. The institutional Ethics Re-
view Board supervised the process.

Results

Out of 374 clinical records only 137 met
the inclusion criteria and five patients were
excluded because of missing data, for a
fofal of 132 patients included in this work.
In table 1, basal features (last medical
pre-lockdown visit) of recruited patients are
shown. Only 1 of 132 patients had harmful
alcohol intake (0.8%, 95%Cl: 0.1-4.2), 5
were receiving lipid lowering drugs (3.8%,
Q5%Cl: 1.6-8.6), and 2 were receiving
glucose lowering  medications  (1.5%,
Q5%Cl: 0.4-5.4). No variable describ-
ing race and ethnic origin of patients was
found on clinical records.

As shown in table 2, the prevalence
of MASID after the lockdown did not
change significantly, but the prevalence
of prediabetes, as defined by the World
Health  Organization [21], increased
twice. Body weight increased 1 kg
(Q5%Cl: 0.1-1.9; p=0.014) and BM
increased 0.37 kg/m? (95%Cl: 0.05-
0.68; p=0.011) (data not shown but
available). Likewise, an elevation of both
DL (p<0.001) and HDL (p=0.001) cho-
lesterol after the lockdown period was also
found [data not shown but available), but
the above mentioned increments did not
lead to a change in the clinical diagnosis
of neither overweight/obesity nor dyslipid-
emia (table 2). As shown in figure 1, there
was a predominance of MASLD diagnosis
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Table 1. Baseline features of recruited Paraclinical data (mg/dl) §
patients. Total cholesterol 188 (47)
HDL cholesterol 47.2 (15.5)
Variable Total
(n=132) LDL cholesterol 110.6 (45)
Sex* Triglycerides 117 (73.2)
Male 85 (64.4) [AUIC}HL]me aminotransferase 259 (22.4)
Female 47 (35.6)
Age § 39.1(8.2) sAes?Sr/TT)Te aminotransferar- 20.7 (8)
/ge category” Glucose 88.4(10)
<30 years 19014.4) Glycated hemoglobin (% 5.37(0.38)
30-39 years 4 (40.9) n: number of subjects; BMI: body mass in-
4049 years 46 (34.8) dex; §: median (ICR); ¥: mean (SDJ; *: fre-
>50 years 13(9.8) quency [%).
Weight (kg) ¥ 74.9(13.6)
Height fcm) § 169.7115.8) among males (p=0.001), and postlock-
BMI [kg/m?) ¥ 26.2 (3.4 down MASLD prevalence increment
<D5% 501(38.5) among women was significant. Some of
2520 9% 65 150] the .r|sk.f.ocfors fo.r MASID were also fou‘nd
to significantly differ by sex category (fig-
=30~ 15(11.5) ure 2). FIB-4 score had a modest, although
Waist circumference [cm) ¥ 89.9(10.3) significant postlockdown increment  (dif-
Mol stafue® ference: +0.08, 95%Cl: 0.03-0.14;
p=0.002); nonetheless, that increment
Single 33(25.9) did not lead to a change in the proportion
Married 71 (55) of patients classified as indeterminate risk
" for fibrosis (pre-lockdown: 3.9%; postlock-
Cohabiting 25 (194 down 7.6%; p=0.06) (data not shown but
Aerobic thSIE‘]l activity 120 (240) available). No patients were classified as
[minutes/week) § high risk for fibrosis. Having a postlock-
Absence of comorbidities* 32(24.2) down MASLD diagnosis was positively as-
Dyslipidemia 38 (28.8) sociated to nutritional preferences for fast
o food (p=0.047), but this association was
Obesity 221167] not found for predockdown diagnosis of
Gastroesophageal reflux 21(15.9) MASID.
disease ‘
Hypothyroidism 15(11.4) In order to ascertain conceptual equivalence
Hvoertension 10 (7.6) between diagnostic criteria used i this
s : study [MAFLD] [8] and recently published
Sleep apnea syndrome 5(3.8) new nomenclature [MASLD) [1], it was
Type 2 diabetes 3(2.3) found that 40 out of 41 (98%) patients with
Oth 71153 8 preockdown MAFLD and 43 out of 44 pa-
< ( ! fients (98%) with postlockdown MAFLD, met
Continues  MASLD definition. The remaining patient,
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Table 2. COVID-19 pandemic lockdown effect on different clinical outcomes.

HeraTeOLOGIA

] ] ARR HR p
Pre-lockdown : Post-lockdown (95%Cl) (95%Cl) o sl
Prevalence % (95%Cl)
31.1 35.6 4.5 1.1 *
MASID [n=132) (23.239)  (27.4438) (28119 (0914 = 018
4.3 17 12.8 4 *
\Women [n=47) 0-10) 6327.8)  [0.626.1) (1.000416) 0010
459 459 0 1 *
Men [n=85) (35.356.5  (35.356.5) @ (9.29.2] @ (0.841.19) /74
BMI >25 kg/m? 6.5 64.4 2.3 ] 0.503*
(n=130) (53.2:69.9) (56.2-72.6) [-59.6) (0.9-1.2) :
Central adiposity § 47.5 48 1.8 1 0.648*
(n=11T1) (38.6:56.4) (39.1-56.8) | [6.6-10.2) i (0.9-1.2) )
Sedentariness 33.8 35.3 2.7 1.1 0.736
(n=111) (25.6-42.1) (26.6-44) (8.6-14) (0.8-1.5) :
Prediabetes ¥ 18 38.6 20.4 2.1 0.0001
(n=132) (11.624.7) (30.3-46.9) :(10.4-30.5)  (1.4-3.1) :
LDL colesterol >130 34.1 40.2 6 1.2 0.108*
mg/dL (n=132) (26-42.2) (31.8-48.5) [-1.9-14) (1-1.4) :
Low HDL cholesterol
£ and/or triglyce- 45.4 52.3 6.8 1.2 0.200
rides >150 mg/dLl (37-53.9) (43.860.8) | [-3.1-16.8) (1-1.4) :
(n=132)

§: abdominal circumference >91 cm in men and >89 cm in women; ¥: serum glucose >100 mg/dL
and glycated hemoglobin >5,7%; £: HDL cholesterol <50 mg,/dL in women or <40 mg/dL in men;
ARR: absolute risk reduction; HR: hazard ratio; MASLD: metabolic dysfunction-associated steatotic liver
disease; BMI: body mass index; LDL: low-density lipoprotein; HDL: high-density lipoprotein; n: number
of observations. *A mid-p value of McNemar test was used, because the number of discordant pairs

was lower than 25.

whose steatotic liver disease could not be
classified as MASLID, was classified as
metfabolic dysfunction-associated alcoholic
liver disease (MetALD) because of harmful
alcohol intake.

Univariate significant predictors for MASLD
prevalence change from 2017 to 2022
were included in a multivariable fixed ef-
fectsmodel. As shown in table 3, the statisti-
cal significance of the predictors decreased
because of missing data and therefore,
multiple imputation was used fo complete
full sefs of data. After that procedure, only

BMI was found to be independently asso-
ciated with MASLD prevalence change.
Notably, not even after multiple imputation
a postlockdown state was found fo be
predictor of MASLD (data not shown but
available). In order to address the multiplic-
ity problem of secondary analysis, p values
were not formally adjusted because they
were considered exploratory, but instead,
it was estimated that up to 16 statistical-
ly significant interactions (p<0.05) were
found merely by chance, based on prede-
termined significance level and the number
of analyses done.
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Figure 1. Prevalence of MASLD by sex and time.
Bars represent proportions with 95% confidence

MASID:  Metabolic  dysfunction-

associated  steatotic liver disease; n: number

infervals.

of pairs of observations. *A mid-p value of
McNemar test was used because the number of
discordant pairs was <25.

Discussion

In this study, overall MASLD prevalence
did not change significantly affer the
COVID-19 lockdown, despite significant
increases in body weight and prediabetes.
From the design of this work, the sample
size was calculated to defect a change of
at least 15% in MASLD prevalence; thus,
significant smaller differences could have
been found with a higher number of pa-
tients. Additionally, the present data might
suggest a worrisome increment in NAFLD
prevalence in Colombia from 26.6% [6] to
47 1% [proportion of NAFLD in this study
among only men; data not shown but avail
able) in a decade; having info account
that the only local prevalence study was
done exclusively with male participants
and there was no definition of MASLD
back then in 2011, but rather of NAFLD.
An overall MASLD prevalence of 35.9% in
the study population (table 2) is also high-

er than reported for America [/]. The 98%
concordance between MAFLD and MASLD
diagnoses found in the present work was
identical o the one found in the large co-
hort of NAFLD European Registry [1,9]
and suggests a conceptual equivalence
of both terms. Recently, there has been an
affempt to quantify MASLID pre and post
COVID-19 pandemic, but that work is
not comparable to the present study be-
cause definition of NAFLD was based on
scores and not on ultrasonography [22].
Another study quantified mean fafty con-
fent by magnetic resonance, pre and post
lockdown, in 59 patients with confirmed
NAFLD and metfabolic syndrome. It was
found that many patients (66.1%, 95%Cl:
52.6-77.9) had an increased infrahepatic
fat confent >6.4% with respect to basal
content [23]. Nonetheless, none of the cit-
ed studies offered an estimation of MASLD
prevalence in a low-isk population. A
recent review also highlighted a pre-
dominance of MASID diagnosis among
males as shown in this work, which was
explained by the protective role of estro-
gen against hepatic steatosis, as well as
other non-hormonal chromosomic influenc-
es in women [24]. Known anthropometri-
cal differences by sex such as a greater
WC in males also may provide more risk
of MASID to men, because gynoid glu-
teofemoral adipose tissue has a lower lip-
olytic response to catecholamines and de-
liver less fatty acids to the liver in women
[25]. Consistently, in this study, men were
found to have not only more central adi-
posity than women (figure 2A), but also
more overweight/obesity (data not shown
but available) despite a smaller preva-
lence of sedentariness (figure 2B). Surpris-
ingly, postlockdown MASLD prevalence
increase in women was significant (Figure
1), which seems paradoxical considering
the already mentioned biological protec-
five factors women have against steatosis.
Given that the present work was not de-
signed to analyze extensively gender dif-
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M Postlockdown

Figure 2. Selected risk factors for MASLD by sex and lockdown status. Changes in prevalence
of central adiposity (A) and sedentariness (B] before and after lockdown period. Bars represent
proportions with 95% confidence intervals. n: number of pairs of observations.

ferences, future studies could explore the
hypothesis of an influence of differential
lifestyle changes attributed fo the social
role of women on this result.

Not every patient in the present work
had a longitudinal nutritional assessment
(n=49) which may be responsible for the
weak although significant association of
MASLD with preference for fast food. The
above mentioned result could be consis-
tent with those of a case-control study from
Iran, which found a positive association
between fast food consumption two or
more fimes a month and the development
of MASLD (OR: 2.7, ICQ5%: 1.4-5.4),
although this association was not present

if patients with central obesity were ex-

cluded [26].

Most published studies about weight gain
during lockdown have large methodologi-
cal differences with the present work [e. g.,
selfreported weight gain through onrline sur-
vey), making a direct comparison difficult.
For insfance, body weight increase during
lockdown  period  [median  difference:
+1.34 kg) was reported by a recent Bra-
zilian online survey where 58.8% of par-
ficipants reported weight increases >0. 1
kg [13]. In the present work, the absolute
weight gain was similar and the proportion
of patients with weight gain >0.1 kg was
also comparable (59.2%, 95%Cl: 50.8-

Volumen 5 | Némero 1 | Ene-Abr 2024 0

69



| Villamil-Morales IM

Table 3. Multivariable analysis of significant predictors of MASLD
prevalence change from 2017 to 2022.

. Odds ratio 95%Cl HR* 95%Cl

Original data fixed-effects model (n=59; g=23)

BMI (kg/m?) 1.53 0.92-2.54 1.32 0.94-1.74
Prediabetes § 3.36 0.66-17.1 1.97 0.732.93
Sedentariness 2.32 0.42-12.7 1.66 0.51-2.82
Multiple imputation fixed-effects model (n=81; g=26)

BMI (kg/m?) 1.89 1.11-3.21 1.49 1.07-1.93
Prediabetes § 2.31 0.63-8.42 1.66 0.71-2.61
Sedentariness 2.66 0.5-14.2 1.78 0.59-2.86

Logistic regression model with panel data and MASLD as dependent variable. §: blood glucose
>100 mg/dL and/or glycated hemoglobin >5,7%. *Hazard ratio computed by postestimation
of predictive margins fo obtain adjusted prevalences. MASLD: metabolic dysfunction-associated
steatotic liver disease; BMI: body mass index; n: number of individual observations; g: number of

groups of observations (patients).

67.7) |data not shown but available). In
contrast, a longitudinal refrospective study
from Saudi Arabia, whose weight variable
was measured and registered by clinicians,
found that 23.1% of patients had a >=5%
weight gain during lockdown, while the ab-
solute increase in body weight was small
(+0.33 kg; 95%Cl: 0.290.36) [27]. In the
present study, a weight increase >5% was
detected in 26.9% (95%Cl: 19.3-34.5)
(data not shown but available) of patients
and the confidence interval of the absolute
increase in weight was wide (95%Cl: 0.1-
1.9), which make those findings consistent
with the cited report.

As shown in figure 2B, prevalence of sed-
entariness was higher in women than in
men before lockdown (p=0.031; n=127),
but this difference nullified postlockdown.
Although this could be explained by a de-
crease in physical activity in men during
lockdown, equaling that of women, it may
also be secondary to a loss of power be-
cause of postlockdown missing data in
this variable (postlockdown n=116). A

systematic review of 40 studies with a larg-
er number of patients reported postlock-
down increases in total daily sedentary
fime irrespective of sex [28], but the pres-
ent study was not designed to detect such
differences.

Regarding the remarkable postlockdown
increase in the diagnosis of prediabetes
found in the present work, other recent
studies report a significant postHockdown
increase in both fasting plasma glucose
and glycated hemoglobin, but not in the
proportion of participants diagnosed with
prediabetes [29,30]. The cited studies also
reported significant parallel increases in LDL
cholesterol levels. Those findings altogether
highlight the adverse metabolic impact of
COVID-19 pandemic lockdown in non-
high risk population for MASLD, through a

worsening of metabolic syndrome.

The exploratory logistic regression model
with panel data (2017-2022) found only
BMI as an independent predictor of MASLD

occurrence through time. Collinearity prob-
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lems with the intercept for some continu-
ous variables led fo the exclusion of some
promising variables as candidates for the
prediction model (e. g., WC, HDL choles-
terol, triglycerides). On the other hand, a
high risk of endogenous variables within
the potential predictors led to the use of a
fixed-effects model which further reduced
sample size, as fime-invariant groups of
binomial observations were dropped from
the model. Moreover, the observed time-in-
variant sex variable was also automatically
dropped from the model, and it was nof
possible to estimate ifs effect. However, in a
fixed effects model, those variables that are
unobserved and constant over time [infrinsic
factors of individuals such as genetics, long-
life nutritional habits and cultural factors) are
not ignored, but instfead become controlled
variables, which may be seen as a key ad-
vantage over a random effects-model [31].
Inferestingly, a large nested case-control
study from lran reported recently that also
BMI was the main independent predictor of
MASLD in a multivariable logistic regression
model [32], and another large crosssec-
fional Chinese study also found BMI within
the two most important multivariable inde-
pendent predictors of MASLD [33]. Another
refrospective  crosssectional study based
on National Health and Nutrition Examino-
tion Survey (NHANES] data, developed
a nomogram fo predict MASLD from nine
predictors, among which BMI was select
ed [34]. It is to be noted that, despite @
smaller sample size, the present work is
longitudinal in nature and so it befter ap-
proximates causality than the cited studies.
Moreover, this is a good starting point for
future local studies, as until now, no other
study in Colombia has attempted previous-
ly to characterize predictors for MASLD by
these statistical methods.

Several limitations have fo be mentioned,
first, MASID prevalence found in the study
population cannot be extrapolated fo all of
Colombia, because of the sampling method
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used. Additionally, as a refrospective longitu-
dinal study, information bias is a possibility,
although paraclinical information was cor-
roborated directly in the clinical laboratory
database. Missing data for physical activity
and PC variables could have affected results
for secondary analyses but there were no
missing data in variables related to the pri-
mary outcome. To deal with this bias in the
regression model, multiple imputation was
done. Confusion bias was minimized with
multivariable analysis. The sample calcula-
fion on this study confers power only for the
primary endpoint, so secondary findings
must be interprefed with caution. Finally, the
present work was designed and developed
before the last change in disease nomencla-
ture, for that reason, primary outcome analy-
sis was computed again with the new defini-
fion of MASLD and the equivalence between
MAFLD and MASLD was stablished, and re-
sulted high and consistent with the one found
in a large European registry [1,9].

In conclusion, although no significant
change due fo lockdown was found for
overall MASLD prevalence in the study
population, some associated metabolic risk
factors did increase, suggesting a negative
metabolic impact of COVID-19 lockdown.
This work also highlights the conceptual
equivalence of the new nomenclature with
respect to previously used disease defini-
tion in Colombian patients. A larger local
study is needed to develop and validate
a better model to predict MASLD change
through time, and to explore a possible ex-
planation for postlockdown MASLD preva-
lence increase found only in women.
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