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ABSTRACT

Background The COVID-19 pandemic disrupted the
continuing management of cardiovascular disease (CVD) risk
factors in the population. Socioeconomic status (SES) is a
major determinant of health. Whether the COVID-19 pandemic
increased, the SES gap in CVD risk factors is unknown.

Aims To compare the management of CVD risk factors
and the SES gap before and during the pandemic.
Methods Cross-sectional study conducted between 2018
and 2021 in Lausanne, Switzerland. Prevalence, awareness,
treatment and control rates of hypertension, dyslipidaemia and
diabetes were compared between the periods before (N=2416,
45.2% men, 65.3+9.8 years) and during (N=776, 44.5%
men, 63.9+9.1 years) the COVID-19 pandemic. SES was
defined by education and categorised as low (compulsory or
apprenticeship), middle (high school) and high (university).
Results After multivariable analysis, the prevalence of
hypertension increased, and awareness decreased during

the pandemic: OR and (95% Cl) 1.26 (1.04 to 1.53) and 0.70
(0.53 to 0.94), respectively. For dyslipidaemia, prevalence
decreased during the pandemic 0.82 (95% Cl 0.69 to 0.98);
awareness did not change. For diabetes, prevalence did not
change but awareness increased 5.76 (95% Cl 1.23 to 27.04).
No differences were found before and during the pandemic
regarding treatment and control for all CVD risk factors.
Relative to high SES, a decrease in hypertension awareness
among middle SES categories was observed during the
pandemic (OR and 95%Cl 1.11 (0.73 to 1.69) before and 0.45
(95% Cl 0.23 to 0.85) during, p for interaction<0.05), while no
other changes were found.

Conclusion Prevalence and management of CVD risk
factors changed little during the pandemic. The SES gap
did not increase except for hypertension awareness.

INTRODUCTION

The burden of cardiovascular diseases (CVD)
had been on the rise in Switzerland with the
ageing population' and escalating multimor-
bidity.* CVD is caused by major risk factors such
as hypertension, dyslipidaemia, smoking and
diabetes; European guidelines regarding the
prevention of CVD by tackling those risk factors
have been issued.” Still, management of CVD
risk factors is far from optimal in Europe® and
Switzerland is no exception.”” Management of
CVD risk factors also shows a socioeconomic
gradient, subjects with a higher socioeconomic

WHAT IS ALREADY KNOWN ON THIS TOPIC

= The COVID-19 pandemic and the restrictive mea-
sures posed an inverse impact on the cardiovas-
cular disease (CVD) services of most countries.
Additionally, management of CVD risk factors shows
a socioeconomic gradient; subjects with a higher
socioeconomic status (SES) present with higher
control levels than subjects of lower SES. So far, lit-
tle is known if the COVID-19 pandemic affected the
management of CVD risk factors, and if it widened
the SES gap in CVD prevention.

WHAT THIS STUDY ADDS

= Prevalence and management of CVD risk factors
in Switzerland changed little during the pandemic.
Regarding the CVD risk factors management be-
tween different SES, the SES gap did not increase
except for hypertension awareness.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= We expect this analysis will be of great help in bet-
ter understanding the impacts of the pandemic on
CVD prevention, and in implementing strategies
and planning to allow maintaining adequate health
provision to patients with CVD in future COVID-19
outbreaks or similar extreme events.

status (SES) presenting with higher control
levels than subjects of lower SES.® This leads to
a considerable loss of opportunity among the
lowest SES groups, who present with higher
CVD rates, and earlier CVD events than higher
SES groups.”

The COVID-19 pandemic posed a
substantial global healthcare crisis. As of
11 October 2022, there have been over
630 million confirmed cases of COVID-19,
and over 6.5million deaths worldwide.'" As
a response to the unprecedented rapidly
spreading pandemic, containment and miti-
gation measures were done, leading to an
inverse impact on the CVD services of most
countries."!

In addition to exacerbating underlying
CVD through direct and indirect effects, the
COVID-19 crisis has also reinforced social
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inequalities.'”” Emerging evidence suggests that the
combined effect of COVID-19 and pre-existing inequal-
ities in CVD and the social determinants of health
might cause a ‘syndemic effect’, that is, a co-occurring
synergistic pandemic exacerbating social and economic
inequalities, particularly to the disadvantaged groups."
As GVD is strongly associated with health inequalities and
its risk factors are highly prevalent among socioeconomic
disadvantaged groups, * it is likely that the COVID-19
crisis has reinforced the previously existing social inequal-
ities. Indeed, subjects with low SES are more frequently
inadequately managed for their CVD and contaminated
by COVID-19." So far, little is known if the COVID-19
pandemic affected the management of CVD risk factors,
and if it widened the SES gap in CVD prevention. Such
information is vital if one wants to reduce the SES gap in
health by promoting equity.

Hence, we aimed to assess the effect of the COVID-19
pandemic on the socialeconomic gap regarding manage-
ment of cardiovascular risk factors in the general popula-
tion. Our initial hypothesis is that the socioeconomic gap
increased during the pandemic.

METHODS

Study setting

The CoLaus|PsyCoLaus study (https://www.colaus-psyc-
olaus.ch/) is a population-based study investigating the
epidemiology and genetic determinants of psychiatric
and CVD in Lausanne, Switzerland.'® The study is mostly
composed of Caucasian participants (92.6%). For this
study, only data from the third follow-up was considered.
Two study periods were defined: before and during the
pandemic; the latter period was defined as starting after
1 March 2020.

No patient or public was involved in the drafting and
conduction of the CoLaus|PsyColaus study as at that time
it was not considered necessary by the investigators or the
ethics committee.

Cardiovascular risk factors
In each survey, participants attended the CoLaus survey
in the morning after an overnight fast and answered
questionnaires, underwent a clinical examination and
blood samples were drawn for analyses. Biological assays
were conducted on fresh blood samples by the Clinical
Laboratory of the Lausanne University Hospital (CHUV)
on a Cobas 8000 (Roche Diagnostics, Basel, Switzerland).
Blood pressure (BP) was measured using an Omron
HEM-907 automated oscillometric sphygmomanometer
after at least a 10min rest in a seated position, and the
average of the last two measurements was used. Hyper-
tension was defined by a systolic blood pressure (SBP) >
140 mm Hg or a diastolic blood pressure (DBP) > 90 mm
Hg or presence of antihypertensive drug treatment or
a positive answer to the question ‘Did a doctor tell you
that you were hypertensive?’. Awareness of hypertension
was defined if the participant replied positively to the

question ‘Did a doctor tell you that you were hyperten-
sive?” or if they reported any antihypertensive drug treat-
ment. Participants with hypertension were considered as
being treated if they reported any antihypertensive drug
treatment. Participants treated for hypertension were
considered as controlled if they had both SBP<140 mm
Hg and DBP<90 mm Hg.

Diabetes was defined as a glycated haemoglobin
(HbA c) > 6.5% (48 mmol/mol) or presence of antidia-
betic drug treatment or a positive answer to the question
‘Have you ever been told that you had diabetes?’. Aware-
ness of diabetes was considered if participants replied
positively to the question ‘Have you ever been told that
you had diabetes?’ or if they reported any antidiabetic
drug treatment. Participants with diabetes were consid-
ered as being treated if they reported any antidiabetic
drug treatment. Participants treated for diabetes were
considered as controlled if their HbA c was<6.5%.

Dyslipidaemia was defined as a total cholesterol
>6.18 mmol/L or a low-density lipoprotein (LDL) choles-
terol >4.1mmol/L or triglycerides =5.6mmol/L or a
high-density lipoprotein (HDL) cholesterol <1 mmol/L
in male and <1.3mmol/L in female'” or presence of
antilipid drug treatment or a positive answer to the ques-
tion ‘Have you ever been told that you had high choles-
terol?’. Awareness of dyslipidaemia was considered if
the participant replied positively to the question ‘Have
you ever been told that you had high cholesterol?’ or
if they reported any type of hypolipidemic drug treat-
ment. Participants with dyslipidaemia were considered as
treated if they reported any type of hypolipidemic drug
treatment. Participants treated for dyslipidaemia were
considered as controlled if their total cholesterol level is
<5.18 mmol/L and LDL cholesterol level is <1.8 mmol/L
and triglycerides level is <1.7mmol/L or HDL choles-
terol level is >21.5 rnmol/L.17

Socioeconomic status

SES was defined by self-reported educational level and
categorised as low (mandatory or apprenticeship),
middle (high school) and high (university).

Covariates

Other data were collected by questionnaire and included
gender, age, marital status (alone/couple), personal and
family history of CVD, smoking (never/former/current)
and alcohol consumption (yes/no).

Body weight and height were measured with partic-
ipants barefoot and in light indoor clothes. Body mass
index (BMI) was computed and categorised as normal,
overweight (25-29.9 kg/mQ) and obese (230 kg/m2).

Inclusion and exclusion criteria

Participants were considered as eligible if they partici-
pated in the third follow-up. Participants were excluded if
they (1) missed any data for hypertension, dyslipidaemia
or diabetes and (2) missed any covariate.
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Statistical analysis

Statistical analyses were conducted using Stata V.16 for
Windows (StataCorp). Participant characteristics were
expressed as a number (percentage) for categorical
variables or as an average+SD for continuous variables.
Between-group comparisons were performed using a
x* or Fisher’s exact test for categorical variables and a
student’s t-test or Kruskal-Wallis test for continuous vari-
ables.

Multivariable analyses were conducted using logistic
regression for categorical outcomes, and results were
expressed as OR and (95% CI). Analyses were adjusted
on gender, age (continuous), education (high, middle,
low), occupation (yes, no), smoking (never, former,
current), BMI categories (normal, overweight, obese)
and alcohol consumption (yes, no). Each CVD risk factor
was also adjusted for the other two risk factors. Due to the
small number of non-Caucasian participants, it was not
possible to consider ethnicity in the multivariable models.
Changes in the association between SES and manage-
ment of CVD risk factors induced by the pandemic were
assessed by including an interaction term between educa-
tional level or occupation and period. Statistical signifi-
cance was considered for a two-sided test with p<0.05.

RESULTS

Characteristics of the participants

Out of the 3751 participants who attended the CoLaus
study during the study period, 559 (14.9%) were
excluded. The reasons for exclusion are indicated in
online supplemental figure 1 and the bivariate analysis
of the general characteristics between the included and
excluded participants is summarised in online supple-
mental table 1. Compared with the included participants,
the excluded participants were older, less frequently
Swiss-born, less educated, more obese, more frequently
current smokers, but less frequently drinkers.

Table 1 presents the general characteristics of the
included participants who attended the study before and
during the pandemic. Out of the 3192 participants, 2416
(76%) attended before and 776 (24%) attended during
the pandemic. Compared with participants who attended
before the pandemic, participants who attended during
the pandemic were younger, more highly educated, less
obese, less frequently drinkers, but slightly more current
smokers. There were no significant differences in gender
ratio, country of birth and history of CVD.

Prevalence and management of CVD risk factors before and
during the COVID-19 pandemic

The results of the bivariate analysis of prevalence, treat-
ment and control rates for CVD risk factors are provided
in table 2. For hypertension and diabetes, prevalence did
not change, while awareness decreased; no changes were
found for treatment and control. For dyslipidaemia, prev-
alence decreased, while no changes were found for aware-
ness, treatment and control. Moreover, no gender-specific

Table 1 Characteristics of participants attending the
Colaus study before and during the COVID-19 pandemic,
Lausanne, Switzerland

Before During P value

Sample size 2416 776
Women (%) 1324 (54.8) 431(55.5 0.719
Age (years) 65.3+9.8  63.9+9.1  <0.001
Swiss born (%) 1568 (64.9) 512 (66.0) 0.583
Education (%)

Low 522 (21.6) 211(27.2) <0.001

Middle 702 (29.1) 196 (25.3)

High 1192 (49.3) 369 (47.6)
Occupational status

Not working 1251 (52.0) 383 (49.4) 0.208

Working 1154 (48.0) 392 (50.6)
Smoking categories (%)

Never 1060 (43.9) 348 (44.9) <0.001

Former 976 (40.4) 300 (38.7)

Current 380 (15.7) 128 (16.5)
Body mass index (BMI) (kg/m?)  26.3+4.6 26.3+4.9 0.834
BMI categories (%)

Normal 1015 (42.0) 349 (45.00 <0.001

Overweight 941 (39.0) 282 (36.3)

Obese 460 (19.0) 145 (18.7)
History of CVD (%)

Personal 312(12.9) 113(14.6) 0.240

Family 1734 (71.8) 536 (69.1) 0.149
Alcohol drinker (%) 1712 (70.9) 277 (35.7) <0.001

Results are expressed as number of participants (percentage) for
categorical variables and as average+SD for continuous variables.
Between-group comparisons performed using xz for categorical
variables and Student’s t-test for continuous variables.

CVD, cardiovascular disease.

differences regarding prevalence, awareness, control and
treatment of the CVD risk factors were seen before and
during the pandemic (online supplemental table 2).

The results of the multivariate analysis adjusting for
gender, age, education status, alcohol consumption,
smoking status, BMI categories and the presence of other
CVD risk factors are provided in table 3 and figure 1.
Prevalence of hypertension increased, and awareness
decreased during the pandemic. For diabetes, preva-
lence did not change but awareness increased. For dyslip-
idaemia, prevalence decreased during the pandemic, but
awareness did not change. No differences were found
before and during the pandemic regarding treatment
and control for all CVD risk factors.
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Table 2 Bivariate analysis of the management of
cardiovascular risk factors before and during the COVID-19
pandemic, ColLaus study, Lausanne, Switzerland

Table 3 Multivariable analysis of the management of
cardiovascular risk factors during the COVID-19 pandemic,
Colaus study, Lausanne, Switzerland

Before During P value During the pandemic P value

Sample size 2416 776 Hypertension

Hypertension (%) Prevalence 1.26 (1.04 to 1.53) <0.05
Prevalence 1259 (52.1) 404 (52.1) 0.981 Awareness 0.70 (0.53 t0 0.94) <0.05
Awareness 1009 (80.1) 299 (74.0) <0.05 Treatment 1.32 (0.87 t0 2.01) 0.187
Treatment 861 (85.3) 260 (87.0) 0.481 Control 1.05 (0.78 to 1.43) 0.738
Control 519 (60.3) 161 (61.9) 0.634 Dyslipidaemia

Dyslipidaemia (%) Prevalence 0.82 (0.69 to 0.98) <0.05
Prevalence 1169 (48.4) 328 (42.3) <0.05 Awareness 1.07 (0.81 t0 1.41) 0.633
Awareness 732 (62.6) 209 (63.7) 0.715 Treatment 0.93 (0.63 t0 1.35) 0.686
Treatment 407 (55.6) 115 (55.0) 0.882 Control 1.55 (0.91 to 2.66) 0.109
Control 88 (21.6) 31(27.0) 0.229 Diabetes

Diabetes (%) Prevalence 0.93 (0.69 to 1.26) 0.630
Prevalence 240 (9.9) 78 (10.1) 0.924 Awareness 5.76 (1.23 10 27.04) <0.05
Awareness 213 (88.8) 76 (97.4) <0.05 Treatment 1.51 (0.69 to 3.31) 0.299
Treatment 168 (78.9) 65 (85.5) 0.208 Control 1.65 (0.88 t0 3.07) 0.117
Control 62 (36.9) 32 (49.2) 0.085

Results are expressed as number of participants (percentage).
Denominator for prevalence is total sample size; denominator
for awareness is the number of participants with the condition
(hypertension, diabetes or dyslipidaemia); denominator for
treatment is the number of participants aware of the condition;
denominator for control is the number of participants treated for
the condition. Between-group comparisons performed using xz.

Association between SES and management of CVD risk
factors before and during the COVID-19 pandemic

Table 4 depicts the prevalence, awareness, treatment
and control rates of hypertension, diabetes, and dyslip-
idaemia before and during the pandemic according to
educational level. Prevalence of hypertension was lower
among high educated participants both before and
during the pandemic. Awareness was similar before the
pandemic but differed during the pandemic. Treatment
rates were lower among high educated participants
before the pandemic, but no difference was found during
the pandemic. No differences regarding control rates
were found between SES groups before and during the
pandemic.

Prevalence of diabetes was lower among high educated
participants both before and during the pandemic with
no differences between SES groups regarding aware-
ness, treatment and control rates before and during the
pandemic (table 4).

Prevalence of dyslipidaemia was lower among high
educated participants both before and during the
pandemic. No differences were found between SES
groups regarding awareness, while treatment rates were
lower among high educated participants both before
and during the pandemic. No differences were found
between SES groups regarding control rates (table 4).

Multivariable analyses were conducted using logistic regression,
and results were expressed as OR and (95% ClI) using the period
before the COVID-19 pandemic as reference. Analyses were
adjusted on gender, age (continuous), education (high, middle,
low), marital status (living with partner, living alone), smoking
(never, former, current), BMI categories (normal, overweight,
obese).

BMI, body mass index.

The results of the multivariable analysis of the associa-
tion between SES and the management of CVD risk factors
and the possible effect of the pandemic are summarised
in table 5. Low educated participants tended to have a
higher likelihood of hypertension compared with high
educated participants with no effect of the pandemic. The
likelihood of hypertension awareness decreased during
the pandemic among middle educated participants (p
for interaction<0.05). The likelihood of hypertension
treatment was higher among middle educated partici-
pants before the pandemic and became non-significant
during the pandemic, with no significant interaction
with the pandemic period. No between SES differences
were found regarding control of hypertension, and no
changes occurred due to the pandemic (table 5).

Low educated participants had a higher likelihood
of diabetes compared with high educated participants,
with no effect of the pandemic. No SES differences were
found in awareness, treatment and control of diabetes,
and the pandemic had no impact (table 5).

No between SES differences were found regarding
prevalence, awareness, treatment and control of dyslipi-
daemia and pandemic had no impact (table 5). Similar
findings were obtained when further adjusting for occu-
pation (online supplemental tables 3 and 4)
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treatment and control of hypertensive and dyslipidaemia participants during the pandemic; (B) prevalence, awareness,
treatment and control of diabetic participants during the pandemic.

HbA1c, glycated haemoglobin.

DISCUSSION

This study showed that prevalence and management of
CVD risk factors changed little during the pandemic, and
that the SES gap did not increase, except for awareness
of hypertension.

Characteristics of the participants
Participants who attended the study centre during the
pandemic were significantly younger than those who

participated before the pandemic. The likely explana-
tion is that on 13 March 2020, people aged 65 years and
above were advised to avoid crowded places by the Swiss
government as they were considered as vulnerable for the
COVID-19 infection. Indeed, according to a recent study,
over 90% of elderly people followed the recommenda-
tion in Lausanne.

Table 4 Bivariate analysis of the association between educational level and management of cardiovascular risk factors
before and during the COVID-19 pandemic, ColLaus study, Lausanne, Switzerland

Before During
High Middle Low P value High Middle Low P value

Hypertension

Prevalence 228 (43.7) 339 (48.3) 692 (58.1) <0.001 90 (42.7) 98 (50.0) 216 (58.5) <0.05

Awareness 173 (75.9) 271 (79.9) 565 (81.7) 0.165 67 (74.4) 59 (60.2) 173 (80.1) <0.05

Treatment 135 (78.0) 238 (87.8) 488 (86.4) <0.05 56 (83.6) 50 (84.8) 154 (89.0) 0.455

Control 82 (60.7) 146 (61.3) 291 (59.6) 0.900 41(73.2) 28 (56.0) 92 (59.7) 0.130
Dyslipidaemia

Prevalence 217 (41.6) 315 (44.9) 637 (53.4) <0.001 76 (36.0) 77 (39.3) 175 (47.4) <0.05

Awareness 134 (61.8) 192 (610) 406 (63.7) 0.676 45 (59.2) 48 (62.3) 116 (66.3) 0.541

Treatment 62 (46.3) 99 (51.6) 246 (60.6) <0.05 19 (42.2) 23 (47.9) 73(62.9) 0.032

Control 18 (29.0) 17 (17.2) 53 (21.5) 0.205 7 (36.8) 7 (30.4) 17 (23.3) 0.453
Diabetes

Prevalence 32(6.1) 54 (7.7) 154 (12.9) <0.001 10 (4.7) 17 (8.7) 1(13.8) <0.05

Awareness 25 (78.1) 48 (88.9) 140 (90.9) 0.114 10 (100) 17 (100) 49 (96.1) 0.581§

Treatment 19 (76.0) 41 (85.4) 108 (77.1) 0.447 7(70.0) 16 (94.1) 2 (85.7) 0.227

Control 6 (31.6) 2 (29.3) 44 (40.7) 0.379 3(42.9) 8 (50.0) 1(50.0) 0.938

Results are expressed as number of participants (percentage). Denominator for prevalence is total sample size: denominator for awareness
is the no of participants with the condition (hypertension, diabetes or dyslipidaemia); denominator for treatment is the number of participants
aware of the condition; denominator for control is the number of participants treated for the condition. Between educational groups

comparisons performed using y? or Fisher’s exact test (§).
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Table 5 Multivariable analysis of the association between educational level and management of cardiovascular risk factors
before and during the COVID-19 pandemic, ColLaus study, Lausanne, Switzerland

P for
Before During interaction
Middle versus P Low versus P Middle versus P P
high value high value high value Low versus high value Middle Low
Hypertension
Prevalence  1.01(0.78t0 1.31) 0.938 1.29(1.01t01.64) <0.05 1.30(0.841t02.02) 0.245 1.40(0.94102.07) 0.097 0.371 0.768
Awareness  1.11(0.73t01.69) 0.625 1.03(0.70t01.50) 0.892 0.45(0.23t00.85) <0.05 1.10(0.60t02.03) 0.748 <0.05 0.950
Treatment ~ 1.81(1.06t03.08) <0.05 1.31(0.83t02.08) 0.245 1.03(0.34t03.12) 0.964 1.15(0.43t03.06) 0.776 0.370 0.990
Control 1.03(0.66t0 1.60) 0.898 0.93(0.62t01.40) 0.743 0.46(0.20t01.06) 0.067 0.54(0.27t01.07) 0.077 0.054 0.120
Dyslipidaemia
Prevalence  0.97 (0.77t01.23) 0.813 1.24(1.00t0o 1.55) 0.055 1.04(0.69t01.59) 0.840 1.24(0.86t01.79) 0.251 0.779 0.950
Awareness  1.01(0.69t01.46) 0.977 1.05(0.75t01.47) 0.795 0.89(0.44t01.81) 0.754 1.11(0.60t02.05) 0.750 0.982 0.584
Treatment ~ 1.00 (0.60t0 1.67) 0.994 1.28 (0.81102.03) 0.286 0.61(0.21t01.77) 0.359 1.75(0.68t04.49) 0.247 0.502 0.647
Control 0.36 (0.16t0 0.81) <0.05 0.47(0.23t00.94) <0.05 0.92(0.17t04.88) 0.925 0.48(0.11t02.04) 0.323 0.324 0.860
Diabetes
Prevalence  1.10(0.68t0 1.77) 0.703 1.63(1.07t02.49) <0.05 1.5(0.631t03.52) 0.357 1.98(0.94t04.17) 0.073 0.437 0.366
Awareness  2.34 (0.65t08.46) 0.193 2.97 (0.97t0 9.15) 0.057 Not computable Not computable
Treatment  1.52(0.42t05.42) 0.522 0.82(0.28t02.42) 0.716 15.4(0.7610314.5 0.075 7.92(0.73t085.4) 0.088 0.212 0.104
Control 0.94 (0.27t03.23) 0.923 1.38(0.45t04.19) 0574 2.18(0.29t016.14) 0.446 1.99(0.31t012.8) 0.470 0.607 0.856

Multivariable analyses were conducted using logistic regression, and results were expressed as OR and (95% ClI). Analyses were
adjusted on gender, age (continuous), marital status (living with partner, living alone), smoking (never, former, current) and BMI

categories (normal, overweight, obese).
BMI, body mass index.

Participants attending during the pandemic were more
frequently current smokers, a finding in agreement
with studies conducted elsewhere.'” COVID-19 restric-
tive measures and social isolation negatively impacted
the mental health of the Swiss population during the
pandemic,” which might be a reason for the increased
prevalence of smokers during the pandemic. Conversely,
a study conducted in the USA reported a decline in ciga-
rette smoking, and suggested fear of increased COVID-19
risk and economic recession as possible explanations.”!

The recruiting centre was close to the Lausanne Univer-
sity Hospital, which was the main hub for COVID-19
admissions. As overweight, obesity and diabetes were
widely highlighted in the media as risk factors for severe
COVID-19, it is likely that participants with those condi-
tions tended to avoid coming to the recruiting centre.

Prevalence of alcohol consumption considerably
declined from 70% before the pandemic to nearly half
(30%) during the pandemic. This decrease is consistent
with the findings in 21 European countries,” and a likely
explanation might be the closure of bars, pubs and other
gather places imposed during the restrictive measures.”

Prevalence and management of CVD risk factors

Prevalence of hypertension increased while awareness
decreased during the pandemic. The increased prev-
alence is in line with a study in Spain,** where mean
SBP and DBP levels increased during lockdown. Those

findings could partly be due to increased smoking,”
mental stress®” and salty food consumption during social
isolation,25 which led to increased BP levels among partic-
ipants who were not previously hypertensive. Overall, our
results suggest that the lifestyle changes that occurred
during the COVID-19 pandemic led to a significant
increase in prevalence of hypertension, and possibly of
new cases of hypertension.

The prevalence of dyslipidaemia declined during the
pandemic and was further confirmed by multivariable
analysis. This finding is in agreement with a study in Ttaly.”®
The reasons for such a decline are unknown; possible
explanations include the consumption of healthier
foods® although this statement has been challenged.?
In summary, our results suggest that prevalence of dyslip-
idaemia decreased during the COVID-19 pandemic in
Switzerland, but the exact reasons remain to be assessed.

Prevalence of diabetes did not change, but the awareness
increased substantially during the pandemic. A possible
explanation is that people at risk of diabetes might have
checked their status more frequently, as diabetes was
considered as a major risk factor for increased risk of
COVID-19-related mortality.*

The outbreak of the COVID-19 pandemic led to
dramatic disruptions in CVD-related services in many
countries."" Restrictive and containment measures
imposed as responses to the rapidly spreading pandemic
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also impacted in-person appointments, access to medi-
cines and consequently treatment compliance in Swit-
zerland.” Nevertheless, it is possible that the decline of
the in-person appointments in Switzerland during the
pandemic might have been partly compensated by an
increase in telemedicine. Indeed, telemedicine in Swit-
zerland is relatively well developed and the use of digital
services in healthcare was already increasing prior to the
pandemic.” Overall, our results suggest that the manage-
ment of CVD risk factors in Switzerland changed little
during the COVID-19 pandemic, and that a possible
explanation would be the development of telemedicine,
although this hypothesis remains to be confirmed.

Association between educational level and management of
CVD risk factors before and during the COVID-19 pandemic
There is little information regarding the effect of the
COVID-19 pandemic on the SES gap of CVD risk factor
management. In this study, we found few differences
between educational groups regarding prevalence
and management of CVD risk factors, and most of the
existing differences did not widen during the pandemic.
The sole exception was awareness of hypertension, which
decreased among middle educated participants.

Strengths and limitations

The major strengths of this study are that it is population
based and was conducted using the same methodology
before and during the pandemic.

This study also has several limitations. First, the study
was conducted in a single location in Switzerland, a
country with a resilient health system and where public
health measures directed against COVID-19 differed from
other countries. Hence, results might not be extrapolated
to other settings. Second, we cannot rule out a possible
selection bias; the participants who attended during
the pandemic were younger, possessed a higher educa-
tional level, exhibited lower obesity rates, less consumed
frequently alcohol and showed a slight increase in current
smoking tendencies (table 1). Third, it was not possible
to recruit during the first lock-down period, which might
have precluded some participants to attend; similarly, it is
likely that participants with comorbidities were less moti-
vated to attend, as the risk of developing severe COVID-19
was higher. Hence, itis possible that awareness, treatment
and control rates be overestimated. Still, no such overesti-
mation was observed relative to the prepandemic period
and after the lockdown measures were lifted, recruitment
resumed as previously. Finally, the sample size collected
during the pandemic was relatively small, thus limiting
statistical power. Still, to our knowledge, this is the sole
study conducted in a population setting in Switzerland
during the COVID-19 pandemic.

Conclusion
We conclude that the prevalence and management of
CVD risk factors changed little during the pandemic.

The SES gap did not increase except for hypertension
awareness.

Acknowledgements This work was presented as an oral presentation at the
7th Spring Congress of the Swiss Society of General and Internal Medicine,
Basel, Switzerland, from 10 May 2023 to 12 May 2023. KKM, PM-V. Impact of
the COVID-19 pandemic on CVD prevention in Switzerland. In Basel, Switzerland:
Primary and Hospital Care; 10 May-12 May. p. 3S.

Contributors KKM: investigation, formal analysis, writing—original draft,
visualisation. PM-V: conceptualisation, data curation, validation, writing—review and
editing, supervision. PM-V had full access to the data and is the guarantor of the
study.

Funding The CoLaus study was supported by research grants from GlaxoSmithKline,
the Faculty of Biology and Medicine of Lausanne, the Swiss National Science
Foundation (grants 33CSCO-122661, 33CS30-139468, 33CS30-148401,
33CS30_177535 and 3247730_204523) and the Swiss Personalized Health
Network (grant 2018DRI01). KKM is the recipient of an Swiss Excellence Scholarship
(ESKAS 2022.0571).

Competing interests None declared.
Patient consent for publication Not applicable.

Ethics approval This study involves human participants and the institutional
Ethics Committee of the University of Lausanne, which afterwards became the
Ethics Commission of Canton Vaud (www.cer-vd.ch), approved the baseline
CoLaus study (reference 16/03). The approval was renewed for the first (reference
33/09), the second (reference 26/14) and the third (reference PB_2018-00040)
follow-ups. The approval for the entire CoLausIPsyColLaus study was confirmed in
2021 (reference PB_2018-00038, 239/09). Participants gave informed consent to
participate in the study before taking part.

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data are available on reasonable request. The data
of CoLausIPsyCoLaus study used in this article cannot be fully shared as they
contain potentially sensitive personal information on participants. According to the
Ethics Committee for Research of the Canton of Vaud, sharing these data would

be a violation of the Swiss legislation with respect to privacy protection. However,
coded individual-level data that do not allow researchers to identify participants
are available upon request to researchers who meet the criteria for data sharing

of the CoLausIPsyCoLaus Datacenter (CHUV, Lausanne, Switzerland). Any
researcher affiliated to a public or private research institution who complies with
the CoLausIPsyCoLaus standards can submit a research application to research.
colaus@chuv.ch or research.psycolaus@chuv.ch. Proposals requiring baseline
data only, will be evaluated by the baseline (local) Scientific Committee (SC) of

the CoLaus and PsyCoLaus studies. Proposals requiring follow-up data will be
evaluated by the follow-up (multicentric) SC of the CoLaus|PsyCoLaus cohort study.
Detailed instructions for gaining access to the CoLausIPsyCoLaus data used in this
study are available at www.colaus-psycolaus.ch/professionals/how-to-collaborate/.

Author note Our study shows that while prevalence and management of CVD risk
factors remained relatively stable during the pandemic, a decrease in hypertension
awareness was observed in middle socio-economic status population.

Supplemental material This content has been supplied by the author(s). It has
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been
peer-reviewed. Any opinions or recommendations discussed are solely those

of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits
others to copy, redistribute, remix, transform and build upon this work for any
purpose, provided the original work is properly cited, a link to the licence is given,
and indication of whether changes were made. See: https://creativecommons.org/
licenses/by/4.0/.

ORCID iDs
Ko Ko Maung http://orcid.org/0000-0002-3506-3701
Pedro Marques-Vidal http://orcid.org/0000-0002-4548-8500

Maung KK, Marques-Vidal P. Open Heart 2023;10:e002368. doi:10.1136/openhrt-2023-002368 7

1ybuAdoo Agq pa1aaloid "duIdapa aq d)nded e
8@ 20Q 2@ a1nudD anbaylolqig ¥e £20z ‘8z 1aqwiaidas uo /wod (wa uesyuado//:diy woiy papeojumoq "€20z Jaquwiaidas 6T U0 89£200-£202-HYuado/9eTT 0T Se paysiignd isty :ueaH uado


www.cer-vd.ch
www.colaus-psycolaus.ch/professionals/how-to-collaborate/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0002-3506-3701
http://orcid.org/0000-0002-4548-8500
http://openheart.bmj.com/

Open Heart 8

REFERENCES
1

OECD. Policies for Switzerland’s ageing society. In: OECD Economic
Surveys: Switzerland 2019. OECD Economic Surveys: Switzerland,
2019: 69-124.

Swiss Medical Weekly - Patterns of multimorbidity in internal
medicine patients in Swiss university hospitals: a multicentre
cohort study, Available: https://smw.ch/article/doi/smw.2019.
20094

Visseren FLJ, Mach F, Smulders YM, et al. 2021 ESC guidelines on
cardiovascular disease prevention in clinical practice. Eur Heart J
2021;42:3227-337.

Kotseva K, De Backer G, De Bacquer D, et al. Primary prevention
efforts are poorly developed in people at high cardiovascular risk:

A report from the European society of cardiology Eurobservational
research programme EUROASPIRE V survey in 16 European
countries. Eur J Prev Cardiol 2021;28:370-9.

Kaiser A, Vollenweider P, Waeber G, et al. Prevalence, awareness
and treatment of type 2 diabetes mellitus in Switzerland: the Colaus

16

20

Firmann M, Mayor V, Vidal PM, et al. The Colaus study: a
population-based study to investigate the epidemiology and genetic
determinants of cardiovascular risk factors and metabolic syndrome.
BMC Cardiovasc Disord 2008;8:6.

Cholesterol test - Mayo Clinic, Available: https://www.mayoclinic.
org/tests-procedures/cholesterol-test/about/pac-20384601

Poroes C, Henchoz Y, Seematter-Bagnoud L. Government
recommendations during the COVID-19 epidemic in

Switzerland: clarity, compliance and impact on the daily life

of seniors in a population-based cohort. Swiss Med Wkly
2022;152:Swiss Med Wkly. 2022;152:w30161.

Carreras G, Lugo A, Stival C, et al. Impact of COVID-19 Lockdown
on smoking consumption in a large representative sample of Italian
adults. Tob Control 2022;31:615-22.

Diaz Hernandez L, Giezendanner S, Fischer R, et al. The effect of
COVID-19 on mental well-being in Switzerland: a cross-sectional
survey of the adult Swiss general population. BMC Fam Pract
2021;22:181.

) 5010 21 Gaffney A, Himmelstein DU, Woolhandler S. Smoking prevalence
stuc'jy. Diabet Med 2012’.29'1 90-7. . during the COVID-19 pandemic in the United States. Ann Am Thorac

6 Antiochos P, Marques-Vidal P, Waeber G, et al. Five year trends Soc 2022:19:1065-8
in Dyslipidaemia prevalence anq managgment in Switzerland: the 22 Kilian C, éehh J, Allébeck P, et al. Alcohol consumption during the
Colaus study. Nutr Metab Ca(dlovasc Dis 2015;25:1007-15. COVID-19 pandemic in Europe: a large-scale cross-sectional study

7 Danon-Hersch N, Marques-Vidal P, Bovet P, et al. Prevalence, in 21 countries. Addiction 2021:116:3369-80
awareness, treatment and control of high blood pressure in a Swiss 23 swissinfo.ch/ds. SWI swissinfo.‘ch. Swiss government shuts down
g%gs,r;z‘gégjg%%hgg: the Colaus study. Eur J Cardiovasc Prev public life amid spreading Coronavirus. 2020. Available: https://

enabil 2003, 10:06-72. , www.swissinfo.ch/eng/politics/covid-19_switzerland-declares-

8 Stringhini S, Spencer B, Marques-Vidal P, et al. Age and gender coronavirus-crisis-an--extraordinary--situation/45620148
differences in the social Patterning of cardiovascular risk factors in 24 Ramirez Manent JI. Altisench Jané B. Sanchis Cortés P, et al.
Switzerland: the Colaus study. PLoS One 2012;7:e49443. Impact of COVID-19 Lockdown on Anthropometric variables,

9 Bray BD, Paley L, Hoffman A, et al. Socioeconomic disparities in first blood pressure, and glucose and lipid profile in healthy adults: A
stroke incidence, quality of care, and survival: a nationwide Registry- before and after pandemic Lockdown longitudinal study. Nutrients
based cohort study of 44 million adults in England. Lancet Public 2022:14:1237.

Health 201 833:?1 85-93. ) ) . 25 Zhang X, Chen B, Jia P, et al. Excessive consumption of high-sodium

10 WHO Coronavirus (COVID-19) dashboard. n.d. Available: https:// foods during COVID-19 presents an Underappreciated public health
covid19.who.int . ) ) risk: a review. Environ Chem Lett 2021;19:3583-95.

11 Rapid assessment of service delivery for NCDs during the COVID-19 26 Biancalana E, Parolini F, Mengozzi A, et al. Short-term impact of
pandemic, Available: https://www.who.int/publications/m/item/ COVID-19 Lockdown on metabolic control of patients with well-
rapid-assessment-of-service-delivery-for-ncds-during-the-covid-19- controlled type 2 diabetes: a single-centre observational study. Acta
pandemic Diabetol 2021;58:431-6.

12 Coronavirus crisis is exacerbating inequality in Switzerland, 27 van Rens T, Hanson P, Oyebode O, et al. Healthy diets, Lifestyle
Available: https://kof.ethz.ch/en/news-and-events/media/press- changes and well-being during and after Lockdown: longitudinal
releases/2021/02/Coronavirus-crisis-is-exacerbating-inequality-in- evidence from the West Midlands. BMJNPH 2022;5:321-31.
Switzerland.html . ) ] 28 Gligori¢ K, Chiolero A, Kiciman E, et al. Population-scale dietary

13 Responding to noncommunicable diseases during and beyond the interests during the COVID-19 pandemic. Nat Commun 2022;13.
CQOVID-19 pandemic: a rapid review, Available: https://www.who.int/ 29 Corona G, Pizzocaro A, Vena W, et al. Diabetes is most
publications-detail-redirect/WHO-2019-nCoV-Non-communicable_ important cause for mortality in COVID-19 hospitalized patients:
diseases-Evidence-2020.1 systematic review and meta-analysis. Rev Endocr Metab Disord

14 Clark AM, DesMeules M, Luo W, et al. Socioeconomic status and 2021;22:275-96.
cardiovascular disease: risks and implications for care. Nat Rev 30 Menon LK, Richard V, de Mestral C, et al. Forgoing Healthcare during
Cardiol 2009;6:712-22. the COVID-19 pandemic in Geneva, Switzerland — A cross-sectional

15 Naylor-Wardle J, Rowland B, Kunadian V. Socioeconomic status population-based study. Preventive Medicine 2022;156:106987.
and cardiovascular health in the COVID-19 pandemic. Heart 31 Zingg T, Sojer R, Réthlisberger F. Digitalisierung in der Ambulanten
2021;107:358-65. Gesundheitsversorgung. Schweiz Arzteztg 2019;100:113-6.

8 Maung KK, Marques-Vidal P. Open Heart 2023;10:¢002368. doi:10.1136/openhrt-2023-002368

1ybuAdoo Agq pa1aaloid "duIdapa aq d)nded e
8@ 20Q 2@ a1nudD anbaylolqig ¥e £20z ‘8z 1aqwiaidas uo /wod (wa uesyuado//:diy woiy papeojumoq "€20z Jaquwiaidas 6T U0 89£200-£202-HYuado/9eTT 0T Se paysiignd isty :ueaH uado


http://dx.doi.org/10.1787/7e6fd372-en
http://dx.doi.org/10.1787/7e6fd372-en
https://smw.ch/article/doi/smw.2019.20094
https://smw.ch/article/doi/smw.2019.20094
http://dx.doi.org/10.1093/eurheartj/ehab484
http://dx.doi.org/10.1177/2047487320908698
http://dx.doi.org/10.1111/j.1464-5491.2011.03422.x
http://dx.doi.org/10.1016/j.numecd.2015.07.011
http://dx.doi.org/10.1097/HJR.0b013e32831e9511
http://dx.doi.org/10.1097/HJR.0b013e32831e9511
http://dx.doi.org/10.1371/journal.pone.0049443
http://dx.doi.org/10.1016/S2468-2667(18)30030-6
http://dx.doi.org/10.1016/S2468-2667(18)30030-6
https://covid19.who.int
https://covid19.who.int
https://www.who.int/publications/m/item/rapid-assessment-of-service-delivery-for-ncds-during-the-covid-19-pandemic
https://www.who.int/publications/m/item/rapid-assessment-of-service-delivery-for-ncds-during-the-covid-19-pandemic
https://www.who.int/publications/m/item/rapid-assessment-of-service-delivery-for-ncds-during-the-covid-19-pandemic
https://kof.ethz.ch/en/news-and-events/media/press-releases/2021/02/Coronavirus-crisis-is-exacerbating-inequality-in-Switzerland.html
https://kof.ethz.ch/en/news-and-events/media/press-releases/2021/02/Coronavirus-crisis-is-exacerbating-inequality-in-Switzerland.html
https://kof.ethz.ch/en/news-and-events/media/press-releases/2021/02/Coronavirus-crisis-is-exacerbating-inequality-in-Switzerland.html
https://www.who.int/publications-detail-redirect/WHO-2019-nCoV-Non-communicable_diseases-Evidence-2020.1
https://www.who.int/publications-detail-redirect/WHO-2019-nCoV-Non-communicable_diseases-Evidence-2020.1
https://www.who.int/publications-detail-redirect/WHO-2019-nCoV-Non-communicable_diseases-Evidence-2020.1
http://dx.doi.org/10.1038/nrcardio.2009.163
http://dx.doi.org/10.1038/nrcardio.2009.163
http://dx.doi.org/10.1136/heartjnl-2020-318425
http://dx.doi.org/10.1186/1471-2261-8-6
https://www.mayoclinic.org/tests-procedures/cholesterol-test/about/pac-20384601
https://www.mayoclinic.org/tests-procedures/cholesterol-test/about/pac-20384601
http://dx.doi.org/10.4414/smw.2022.w30161
http://dx.doi.org/10.1136/tobaccocontrol-2020-056440
http://dx.doi.org/10.1186/s12875-021-01532-7
http://dx.doi.org/10.1513/AnnalsATS.202110-1184RL
http://dx.doi.org/10.1513/AnnalsATS.202110-1184RL
http://dx.doi.org/10.1111/add.15530
https://www.swissinfo.ch/eng/politics/covid-19_switzerland-declares-coronavirus-crisis-an--extraordinary--situation/45620148
https://www.swissinfo.ch/eng/politics/covid-19_switzerland-declares-coronavirus-crisis-an--extraordinary--situation/45620148
https://www.swissinfo.ch/eng/politics/covid-19_switzerland-declares-coronavirus-crisis-an--extraordinary--situation/45620148
http://dx.doi.org/10.3390/nu14061237
http://dx.doi.org/10.1007/s10311-021-01257-0
http://dx.doi.org/10.1007/s00592-020-01637-y
http://dx.doi.org/10.1007/s00592-020-01637-y
http://dx.doi.org/10.1136/bmjnph-2022-000562
http://dx.doi.org/10.1038/s41467-022-28498-z
http://dx.doi.org/10.1007/s11154-021-09630-8
http://dx.doi.org/10.1016/j.ypmed.2022.106987
http://dx.doi.org/10.4414/saez.2019.17521
http://openheart.bmj.com/

	Impact of the COVID-­19 pandemic on CVD prevention between different socioeconomic groups in Switzerland
	Abstract
	Introduction﻿﻿
	Methods
	Study setting
	Cardiovascular risk factors
	Socioeconomic status
	Covariates
	Inclusion and exclusion criteria
	Statistical analysis

	Results
	Characteristics of the participants
	Prevalence and management of CVD risk factors before and during the COVID-19 pandemic
	Association between SES and management of CVD risk factors before and during the COVID-19 pandemic

	Discussion
	Characteristics of the participants
	Prevalence and management of CVD risk factors
	Association between educational level and management of CVD risk factors before and during the COVID-19 pandemic
	Strengths and limitations
	Conclusion

	References


