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Abstract

Objective: To analyze the longitudinal association between mental health
and sleep quality in peripheral artery disease (PAD) patients in two periods
of the COVID-19 pandemic.

Methods: In this longitudinal study, 99 PAD patients were evaluated in
two years of COVID-19 pandemic (2020 and 2021). Patients were
interviewed by telephone call, and information regarding mental health
(anxiety, unhappiness, stress and depression) and sleep quality (sleep
change, difficulty to sleep and sleep improvement) were obtained. Patients
were divided into: no symptoms (patients that reported no mental health
symptoms, n=31, 68.2+9.4 y.0.) and one or more symptoms (patients with
at least one mental health symptom, n=68, 68.1+9.4 y.0.).

Results: In 2020, mental health symptoms were associated with sleep
change (OR=5.018; p=0.020), difficulty to sleep (OR=12.250; p=0.003)
and sleep improvement (OR=0.104; p=0.003). In 2021, mental health was
associated only with sleep change (OR=3.522; p=0.035).

Conclusion: The impact of mental health symptoms on sleep quality of
PAD patients was attenuated along the coronavirus pandemic.

Keywords: Peripheral Arterial Disease. Mental health. Sleep quality.
Social isolation. COVID-19 pandemic.

Resumo

Objetivo: Analisar a associagdo longitudinal entre salde mental e
qualidade do sono em pacientes com doenca arterial periférica (DAP) em
dois periodos da pandemia de COVID-19.

Métodos: Neste estudo longitudinal, 99 pacientes com DAP foram
avaliados em dois anos de pandemia de COVID-19 (2020 e 2021). Os
pacientes foram entrevistados por telefone, obtendo-se informagdes sobre
salide mental (ansiedade, infelicidade, estresse e depressdo) e qualidade do
sono (alteragdo do sono, dificuldade para dormir e melhora do sono). Os
pacientes foram divididos em: sem sintomas (pacientes que ndo relataram
sintomas de salide mental, n=31, 68,2+9,4 anos) e um ou mais sintomas
(com pelo menos um sintoma de salde mental, n=68, 68,1+9,4 anos).
Resultados: Em 2020, os sintomas de saude mental foram associados a
alteracdo do sono (OR=5,018; p=0,020), dificuldade para dormir
(OR=12,250; p=0,003) e melhora do sono (OR=0,104; p=0,003). Em
2021, a saude mental esteve associada apenas a alteracdo do sono
(OR=3,522; p=0,035).

Concluséo: O impacto dos sintomas de satide mental na qualidade do sono
de pacientes com DAP foi atenuado durante a pandemia de coronavirus.

Descritores: Doenca arterial periférica. Satide mental. Qualidade do sono.
Isolamento social. Pandemia COVID-19.
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Introduction

Peripheral artery disease (PAD) is a chronic condition whose main symptom is
intermittent claudication, which is characterized by pain in the lower limbs evoked by walking,
that tends to cease with rest, leading to limitations in functional capacity®. These symptoms can
affect sleep, with studies showing that pain can keep patients awake, and that some of these
patients can present sleep apnea, which reduces breathing causing frequent interruptions in
sleep? 3. Sleep protects physical and mental health, so it is important to keep a good quality of
sleep, and its interruption can increase several health-related risks in general®.

In these patients, symptoms of anxiety, stress and depression have been associated with
the worsening of sleep quality®. During the COVID-19 pandemic the restrict social isolation to
contain the spread of the virus in the onset of the pandemic generated negative impacts on the
mental health of PAD patients®, including increases in anxiety, unhappiness, stress and
depression®. Changes in the sleep quality of these patients were also observed, where they
reported more difficulty to sleep and sleep interruption’. Also, symptoms of stress, anxiety and
depression can interfere with sleep quality, and people with these symptoms may have had sleep
disturbances that were worsened during the COVID-19 pandemic® ’.

However, the COVID-19 pandemic has been composed of distinct moments. In the year
of 2020, there were no available vaccines and the social isolation measures were the main
strategy to limit the infection, especially for the elderly and subjects with chronic diseases. In
2021, vaccination of vulnerable groups started in January, and restriction of mobility measures
was attenuated®, which might have impacted mental health and sleep quality differently. Thus,
in this study we aimed to analyze the association between the prevalence of mental health
symptoms (anxiety, unhappiness, stress, and depression) and sleep quality indicators (sleep
change, difficulty to sleep and sleep improvement) in PAD patients in two periods of the
COVID-19 pandemic.

2 Methods

2.1 Study design and patients
This prospective study included patients with PAD recruited from the research database
of patients who participated in studies of our research group®*® where data from the body-mass

index, ankle-brachial index, prevalence of claudication, claudication and total walking distance,

and comorbid diseases were obtained. This study was approved by the University Ethics
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Committee before data collection (CAAE #31529220.8.0000.5511). Participants did not
identify themselves, and their answers were only included in the sample if they authorized it
before the protocol started. All procedures follow the national legislation and the Declaration
of Helsinki.

Patients were included if they met the following criteria: a) agreed to participate and
respond to all survey questions; b) a previous diagnosis of PAD; c) age > 45 years old. Patients
were only excluded if: a) presented some disability during a phone call that compromises the

answer to the questionnaire (i.e., cognitive, hearing, and speech).

2.2 Data collection

Data was collected through a phone interview in two periods: between May and August
2020 and between May and August 2021. In 2020, when transmission was high, there was a
large number of cases, with strict restrictions on social isolation, while in the 2021, when the
vaccination campaign had already started, even with a predominance in the number of cases,
there was a relative ease of social distancing measures®.

Interviewers filled a questionnaire previously described® ' 14, Personal information,
overall health, mental health and sleep quality information were used in the present study.
Personal information included information about sex (“woman” or “man”), date of birth
(DD/MM/YYYY). Data on ankle-brachial index, claudication and total walking distance from
the six-minute walk test were retrieved from our database considering the last exam performed
by the patient. Overall health information included the self-report presence of diseases, such as
hypertension, diabetes, high triglycerides, congestive heart failure and stroke. The mental health
section was composed of 4-self-reported items to identify frequent feelings related to the
COVID-19 pandemic. The following questions were used: 1 — Due to the COVID-19, are you
feeling more anxious?; 2 — Due to the COVID-19, are you feeling overwhelmingly unhappy?;
3 - Due to the COVID-19, are you feeling more stressed?; 4- Due to the COVID-19, are you
feeling depressed?. Answers to all questions were “Yes” or “No”. The sleep quality section
included the following questions: 1 — Was there any change in your sleep?; 2 — Do you feel any
difficulty to sleep?; 3 — Did you feel any improvement in your sleep?. Answers to all questions
were “Yes” or “No”.

In the two periods of the COVID-19 pandemic patients were divided into two groups:
no mental health symptoms due to COVID-19 pandemic and one or more mental health

symptoms due to COVID-19 pandemic.
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2.3 Statistical analyses

All statistical analyses were performed using the software SPSS (version 20). The data
are presented as mean and standard deviation for continuous variables and absolute and relative
frequencies for categorical variables. The Student’s T test and Chi-square test were used to
compare groups for continuous and categorical variables, respectively. Crude and adjusted
logistic regressions were used to verify the association between mental health and sleep quality
adjusting for sex, age, body-mass index and ankle-brachial index. p < 0.05 was considered

statistically significant.

3 Results

One hundred and forty-nine PAD patients participated in the first year of the COVID-
19 pandemic. In the second year of evaluation, 33 patients could not be contacted, five dropped
out for personal reasons, six had a health problem that avoided them from participating in the
study and five died, being three due to acute myocardial infarction, 1 due to stroke, one due to
kidney problem and one due to COVID-19. Thus, 99 patients completed the study.

Characteristics of the patients of both groups “No symptoms” and “One or more
symptoms” are shown in Table 1. There were no differences between groups regarding sex,
age, body-mass index, ankle-brachial index, claudication and total walking distance, and

comorbid diseases.

Table 1 - General health characteristics of peripheral artery disease patients according to
the number of mental health symptoms during COVID 19 pandemic, (n=99)

Variables No Symptoms One or more Symptoms p
(n=31) (n=68)

Sex, % Men 34 66 0.542
Age (years) 69+9 68 + 10 0.514
Body mass index, (kg/m?) 276+5.2 279+4.2 0.736
ABI 0.58 £ 0.27 0.63+0.32 0.518
Symptoms of claudication, % 37 63 0.250
Claudication distance (m) 179 £122 162 £ 115 0.601
Total walking distance (m) 354 + 80 344 + 112 0.702

Comorbid conditions, %

Dyslipidemia 31 69 0.872
Stroke 22 78 0.421
Diabetes 29 71 0.655
Heart failure 40 60 0.501
Hypertension 31 69 0.944

ABI — Ankle-brachial index. Data are presented in mean * standard deviation.
Source: the authors.
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Table 2 shows the prevalence of each individual mental health symptom among PAD
patients. The prevalence of symptoms of sadness, stress and depression increased, while anxiety
decreased from the first to the second year (p < 0.05 for all). The prevalence of sleep change

increased and difficulty to sleep decreased from 2020 to 2021 (p < 0.05 for all).

Table 2 - Prevalence of mental health symptoms and of sleep quality indicators of peripheral
arterial disease patients on the first (May to August 2020) and second (May to August

2021) year
Variables 2020 (n=99) 2021 (n=99) p

Mental health, %

Anxiety 54 51 0.005
Unhappiness 33 37 0.016
Stress 29 41 <0.001
Depression 18 28 <0.001
Sleep quality, %

Sleep change 28 37 0.005
Difficulty to sleep 34 31 <0.001
Sleep improvement 16 29 0.070

Source: The authors.

Logistic regression analysis results are presented in Table 3. In 2020, there was a
significant association between the presence of mental health symptoms and sleep quality
indicators for both the crude and adjusted regression (p > 0.05 for all). In 2021, the presence of

mental health symptoms was only associated with sleep change (p = 0.035).
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Table 3 - Crude and adjusted logistic regression on the association between the prevalence of mental health symptoms and sleep quality indicators
Exp(B) [95% CI], odds ratio [95% confidence interval]. 2Adjusted by sex, age, body mass index and ankle-brachial index

2020 2021
Crude Adjusted? Crude Adjusted?
Exp(B) [95% CI] p Exp(B) [95% CI] p Exp(B) [95% CI] P Exp(B) [95% CI] p
Sleep change 5.426 [1.496; 19.687] 0.010 5.018 [1.283; 19.627] 0.020 2.527 [0.957; 6.672] 0.061 3.522 [1.096; 11.315] 0.035
Difficulty to sleep 7.820 [2.168; 28.202] 0.002 12.250 [2.331; 64.368] 0.003 2.273[0.819; 6.305] 0.115 3.191[0.920; 11.076] 0.068
Sleep improvement 0.099 [0.029; 0.343] 0.001 0.104 [0.024; 0.453] 0.003 0.760 [0.301; 1.916] 0.561 0.820 [0.285; 2.360] 0.712
Source: The authors.
6de 10
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4 Discussion

The results revealed that: (i) from the first (2020) to second year (2021) of the COVID-
19 pandemic there were significant increases in the prevalence of most of mental health
symptoms and sleep quality indicators; (ii) at the first year of the COVID-19 pandemic (2020)
mental health symptoms were associated with all sleep quality indicators; (iii) in the second
year of the COVID-19 (2021) pandemic mental health indicators were weakly associated with
sleep quality indicators.

People with mental health symptoms are more likely to experience changes in sleep,
because mental health and sleep are directly associated®. Previous studies'® have shown that
during the COVID-19 pandemic, an increase in mental health problems was observed, and PAD
patients reported feeling depressed and having more difficulty to sleep compared to pre-
pandemic data’, which corroborates with the findings of our study. These results were probably
caused by the consequences of all the lifestyle changes caused by social isolation and by news
related to the virus®. The substantial increase in sedentary behavior in this population, who
already have a high cardiovascular risk, may also have had repercussions on the increase in the
prevalence of mental health symptoms that consequently interfere with sleep quality®” 8,

Stressful circumstances that still persisted in the second year, such as a long period of
isolation and the emergence of new challenges such as virus variants, causing an increase in the
number of cases and deaths, may have influenced the increase in the prevalence of most mental
health symptoms and changes in sleep quality®. Previous studies®® ° carried out before the
COVID-19 pandemic demonstrated that patients with PAD already had impaired mental health
and sleep quality compared to individuals without PAD, which could have maximized the
impact of the COVID-19 pandemic and thus explain the results of the present study. In addition,
with social isolation measures, factors such as distancing from family and friends may have
impaired the mental health prognosis of these patients over time> "+ 20,

In this study we also found that the prevalence of mental health symptoms was
associated to sleep quality indicators in PAD patients. In this population the worsening of
mental health status and sleep quality are risk factors for cardiovascular mortality, since
symptoms such as anxiety, stress, unhappiness and depression can influence the quality of sleep
in patients with PAD?% 22, which could maximize the longitudinal impact of mental health
indicators during the COVID-19 pandemic and thus impair sleep quality, in the end contributing
to a worsening of the general health status of these patients. These results may serve as an alert

7de 10
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to health professionals to develop strategies that minimize the clinical impairment caused by
the COVID-19 pandemic in PAD and thus prevent long-term consequences in general health.
This study has some limitations: 1) Due to its cross-sectional design, it is not possible
to establish a cause and effect relationship, 2) The use of self-reported assessments is
susceptible to information bias, 3) The data on the ankle-brachial index, claudication and total
distance covered in the six-minute walk test were retrieved from our database considering the
latest test performed by the patient before the COVID-19 pandemic, and 4) These results cannot

be extrapolated to other populations with other characteristics.

5 Conclusion

In conclusion, the prevalence of mental health symptoms is associated to sleep quality
in PAD patients during a period of the COVID-19 pandemic. Thus, strategies that aim to
improve mental health should be adopted in order to prevent possible deleterious effects of the

COVID-19 pandemic in the sleep quality of PAD patients.
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