Northumbria Research Link

Citation: de Sousa, Adilson Santos Andrade, Correia, Marilia A., Farah, Breno Quintella,
Saes, Glauco, Zerati, Anténio Eduardo, Puech-Leao, Pedro, Wolosker, Nelson, Cucato,
Gabriel and Ritti-Dias, Raphael M. (2019) Barriers and Levels of Physical Activity in
Patients With Symptomatic Peripheral Artery Disease: Comparison Between Women and
Men. Journal of Aging and Physical Activity, 27 (5). pp. 719-724. ISSN 1063-8652

Published by: Human Kinetics Publishing
URL: https://doi.org/10.1123/japa.2018-0206 <https://doi.org/10.1123/japa.2018-0206>

This version was downloaded from Northumbria Research Link:
http://nrl.northumbria.ac.uk/id/eprint/41505/

Northumbria University has developed Northumbria Research Link (NRL) to enable users
to access the University’'s research output. Copyright © and moral rights for items on
NRL are retained by the individual author(s) and/or other copyright owners. Single copies
of full items can be reproduced, displayed or performed, and given to third parties in any
format or medium for personal research or study, educational, or not-for-profit purposes
without prior permission or charge, provided the authors, title and full bibliographic
details are given, as well as a hyperlink and/or URL to the original metadata page. The
content must not be changed in any way. Full items must not be sold commercially in any
format or medium without formal permission of the copyright holder. The full policy is
available online: http://nrl.northumbria.ac.uk/policies.html

This document may differ from the final, published version of the research and has been
made available online in accordance with publisher policies. To read and/or cite from the
published version of the research, please visit the publisher's website (a subscription
may be required.)

[

% Northumbria . g

University UniversityLibrary

CUSTOMER

SERVICE
EXCELLENCE


http://nrl.northumbria.ac.uk/policies.html

“Barriers and Levels of Physical Activity in Symptomatic Peripheral Artery Disease Patients: Comparison Between \Women
and Men” by Souza ASA et al.

Journal of Aging and Physical Activity

© 2019 Human Kinetics, Inc.

Note: This article will be published in a forthcoming issue of
the Journal of Aging and Physical Activity. This article
appears here in its accepted, peer-reviewed form; it has not
been copy edited, proofed, or formatted by the publisher.

Section: Original Research

Article Title: Barriers and Levels of Physical Activity in Symptomatic Peripheral Artery
Disease Patients: Comparison Between Women and Men

Authors: Adilson Santos Andrade de Sousa*,Marilia A. Correia’; Breno Quintella Farah?;
Glauco Saes®; Antonio Eduardo Zerati®; Pedro Puech-Leao®; Nelson Wolosker®#*; Gabriel G.
Cucato*; and Raphael M. Ritti-Dias*

Affiliations: *Universidade Nove de Julho, S3o Paulo, Brazil;?Universidade Federal Rural de
Pernambuco, Pernambuco, Brazil; *Hospital das Clinicas, Universityof Sao Paulo, Brazil;
3Hospital Albert Einstein, Sio Paulo, Brazil.

Running Head: Sexes differences in barriers to PA in PAD

Journal: Journal of Aging and Physical Activity

Acceptance Date: January 25, 2019

©2019 Human Kinetics, Inc.

DOI: https://doi.org/10.1123/japa.2018-0206



https://doi.org/10.1123/japa.2018-0206

Journal of Aging and Physical Activity

“Barriers and Levels of Physical Activity in Symptomatic Peripheral Artery Disease Patients: Comparison Between \Women
and Men” by Souza ASA et al.

Journal of Aging and Physical Activity

© 2019 Human Kinetics, Inc.

Original Article

BARRIERS AND LEVELS OF PHYSICAL ACTIVITY IN SYMPTOMATIC
PERIPHERAL ARTERY DISEASE PATIENTS: COMPARISON BETWEEN
WOMEN AND MEN

Running head: Sexes differences in barriers to PA in PAD

Authors:

Adilson Santos Andrade de Sousa®,Marilia A. Correia’; Breno Quintella Farah?; Glauco Saes?;
Antonio Eduardo Zerati®; Pedro Puech-Leao®; Nelson Wolosker®#; Gabriel G. Cucato*

Raphael M. Ritti-Dias®.

Affiliations:

1Universidade Nove de Julho, S0 Paulo, Brazil;?Universidade Federal Rural de Pernambuco,
Pernambuco, Brazil; ®Hospital das Clinicas, Universityof Sdo Paulo, Brazil; ®Hospital Albert

Einstein, Sao Paulo, Brazil.

*Corresponding Author:

Raphael Mendes Ritti-Dias, PhD

Universidade Nove de Julho, Rua Vergueiro 235, Sdo Paulo — SP — Brazil. ZIP-code: 01504-
000. Phone: (+5519) 99940 6878; e-mail: raphaelritti@gmail.com



mailto:raphaelritti@gmail.com

Journal of Aging and Physical Activity

“Barriers and Levels of Physical Activity in Symptomatic Peripheral Artery Disease Patients: Comparison Between \Women
and Men” by Souza ASA et al.

Journal of Aging and Physical Activity

© 2019 Human Kinetics, Inc.

ABSTRACT
This cross-sectional study compared physical activity levels and barriers between 212 men and
women with symptomatic peripheral artery disease (PAD). Physical activity was objectively
measured by an accelerometer. Barriers to physical activity were obtained using a validated
questionnaire. Women reported higher amounts of light physical activity (P<0.001) and lower
moderate to vigorous physical activity (P<0.001) than men. Women more often reported
barriers such as “not having anyone to accompany” (P=0.006), “lack of money” (P=0.018),
“fear of falling or worsening the disease” (P=0.010), “lack of security” (P=0.015), “not having
places to sit when feeling leg pain” (P=0.021), and “difficulty in getting to a place to practice
physical activity” (P=0.015). In conclusion, women with symptomatic PAD presented with
lower amounts of moderate to vigorous activity and more barriers to activity than men.
Strategies to minimize the barriers, including group actives and non-painful exercises are

recommended for women with PAD.

Keywords: exercise, walking; exercise, intermittent claudication, peripheral arterial disease.
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INTRODUCTION

Peripheral artery disease (PAD) affects more than 202 million people globally (Fowkes
et al., 2013). Intermittent claudication (IC), the main symptom of PAD, is defined as muscle
discomfort in the legs caused by exercise and is relieved by short periods of rest (Norgren et
al., 2007). IC reduces walking capacity and daily physical activity levels (Sieminski & Gardner,
1997) leading to a progressive deconditioning cycle that impairs aerobic (Ritti-Dias et al.,
2009) and muscle (Basyches et al., 2009) functions, affecting the quality of life (Menéses et
al., 2011).

Increasing physical activity levels is considered a main objective in the treatment of
PAD patients (Norgren et al., 2007). However, few patients have effectively achieved the
recommended physical activity levels. In this context, identifying barriers to physical activity
practice has been considered important in order to find potential factors that can affect physical
activity practice in PAD patients (Barbosa et al., 2015; Bentley & Kelechi, 2018; Cavalcante
et al., 2015; Galea, Bray, & Ginis, 2008).

Sex plays an important role in PAD (Schramm & Rochon, 2018). Women with PAD
suffer more from the consequences of the disease than men, presenting with worse
microvascular function, slower walking speed, and a shorter absolute 6 min walk distance
(Gardner, 2002; Gardner, Montgomery, Blevins, & Parker, 2010; Gardner, Parker, et al., 2010;
Gardner et al., 2015; Jackson et al., 2014). In addition, a previous study observed an 18% lower
total daily activity level in women than in men (Gardner, 2002), and that women ambulate at a
slower pace during daily activities than men (Gardner, Parker, et al., 2010). Interestingly, the
reasons for these lower physical activity levels are unknown. In a previous study it was
observed that women with PAD are 72% less likely to get out the house at least once per week,
189% less likely to leave their neighborhood at least once per week, and 66% less likely to

sweat at least once per week than women without PAD (McDermott et al., 2002). Therefore, it



Journal of Aging and Physical Activity

“Barriers and Levels of Physical Activity in Symptomatic Peripheral Artery Disease Patients: Comparison Between \Women
and Men” by Souza ASA et al.

Journal of Aging and Physical Activity

© 2019 Human Kinetics, Inc.

is possible that women with PAD experience more barriers to daily life physical activities than
men.

Understanding the barriers to physical activity is useful to develop strategies to increase
physical activity levels. The aim of the present study was to compare the physical activity levels

and the physical activity barriers between men and women with symptomatic PAD.

METHODS

Study design, ethical issues, and patients

This cross-sectional study was conducted in line with the STROBE checklist. Patients
with symptomatic PAD were recruited at tertiary vascular disease treatment centres. The
inclusion criteria were as follows: a) age > 50 years with symptomatic PAD (i.e. intermittent
claudication symptoms) in one or both legs; b) ankle brachial index <0.90; ¢) absence of critical
limb ischemia, rest pain, non-compressible vessels, amputated limbs, and/or ulcers, and; d)
absence of pulmonary diseases. Patients were excluded if they accumulated less than 4 days of
accelerometer use (10 hours/day), did not use the accelerometer at least 1 day over a weekend,
or did not provide sufficient data related to physical activity barriers in the questionnaire.

The study was approved by the Ethics Committee in Research and it was performed
according to the International Ethics Standards and conforms to the Helsinki Declaration. All

patients provided written informed consent to participate in this study.

Data collection

Data collection was prospectively performed between September 2015 and January
2017. Measurements were performed in two visits. On the first visit, patients were screened
with a medical history evaluation, assessed on their sociodemographic data, and received the
accelerometer. On the second visit, patients completed a complete evaluation including the

assessment for barriers for physical activities.
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Measurements
Clinical data

Sociodemographic, comorbidity, and medication information were obtained through a
face-to-face interview. Sociodemographic and risk factor variables obtained were as follows:
sex (predictor variable), age, education status (incomplete high school, high school or more),
history of smoking habits (ex-, current-, or never-smoker), obesity (body mass index (BMI)
>30 kg/m?), diabetes (physician-diagnosed or use of glucose lowering drugs), hypertension
(systolic/diastolic blood pressure >140/90 mmHg or use of antihypertensive drugs),
dyslipidemia (physician-diagnosed or use of lipid lowering drugs), coronary heart disease,
heart failure, and cerebrovascular disease. Body weight was measured via a calibrated scale to
the nearest 0.1 kg, whereas height was measured with a stadiometer to the nearest 0.01 m. Body
mass index was calculated as body weight divided by height in meters squared.

PAD severity was identified by a single evaluator using the ankle-brachial index in
accordance with standardized guidelines (Aboyans et al., 2012). Briefly, ankle brachial index
was measured as the highest systolic blood pressure in the posterior tibial or dorsalis pedis
artery divided by the highest systolic blood pressure in the brachial artery. The blood pressure
measurements were recorded in both limbs using a Doppler vascular monitor (legs) (Medmega

DV160, Brazil) and a mercury sphygmomanometer (arms).

Barriers to physical activity (Primary outcome)

Personal barriers to physical activity were assessed by a questionnaire previously used
for PAD patients (Barbosa et al., 2015; Cavalcante et al., 2015), which included the following
items: fatigue, lack of time, not having anyone to accompany them in physical activity, not
having enough money to practice physical activity, lack of knowledge and uncertainty

regarding the benefits of physical activity, being afraid of falling, and having urinary
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incontinence. In addition, specific barriers for PAD patients (lack of physical energy, needing
to rest because of pain, and pain induced by walking) were also included.

Environmental barriers were assessed using a previously validated questionnaire
including the following barriers: lack of security in the environment, inclement weather
conditions, lack of green areas, lack of flat streets, lack of satisfactory sidewalks, lack of street
crosswalks, the presence of obstacles that exacerbate leg pain (e.g., hills and stairs), not having
places to sit when feeling leg pain, vehicular traffic that hinders locomotion, and difficulty in
getting to a place where physical activity can be performed. For all barrier questions, the
patients reported whether each barrier affected their ability to practice physical activity (closed
“yes or no” answers).

The indicators of reliability between questions involving the personal barriers ranged
from 0.48 (lack of knowledge about benefits of physical activity) to 0.91 (other disease, injury,
or disability). For the environmental barriers, the values ranged from 0.25 (difficulty in getting

to the location) to 0.92 (vehicular traffic disrupts their walking) (Barbosa et al., 2015).

Physical activity level (Secondary outcome)

Physical activity was recorded using a GT3X+ triaxial accelerometer (Actigraph,
Pensacola, FL, USA) at a sampling rate of 60 Hz. Each patient was instructed to use the
accelerometer for 7 consecutive days, taking it off only when sleeping, bathing, or performing
activities in the water. The device was attached to an elastic belt and fixed to the right side of
the hip. Following recordings, data were uploaded and analyzed as 60 sec epochs via Actilife
software, version 6.02 (Actigraph, Pensacola, FL, USA). Periods that contained consecutive
values of 0 for 60 min or longer were interpreted as “accelerometer not worn” and such patients
excluded from analyses. Physical activity data were included only if the patient had

accumulated a minimum of 10 hours/day of recording for at least 4 days, including 1 weekend
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day. Using previously reported cut off thresholds for older people (Copeland & Esliger, 2009)
(i.e. light physical activity as 100-1041 counts/min, moderate-to-vigorous physical activity as
>1041 counts/min), total daily physical activity levels and levels within each physical activity
category (i.e. light and moderate-vigorous) were calculated and expressed as minutes of

physical activity per day.

Statistical analysis

The sample size was estimated based in a previous study that compared the physical
activity level between men and women PAD patients (Gardner, Parker, et al., 2010).
Considering a power of 80, an alpha error of 0.05, and an effect size of 0.85, the minimum
sample per group was of 23 subjects.

The Gaussian distribution and the homogeneity of variance of the data were confirmed
by Kolmogorov-Smirnov and Levene tests. The chi-square test was used to compare the
prevalence of physical activity barriers, risk factors, and medication between men and women.
The independent t-test was used to compare men and women in terms of the continuous
variables.

Crude and adjusted analyses were performed by binary logistic regression to analyze
the relationship between barriers to physical activity and sex. Male and negative answers to the
barriers were taken as references. The stepwise backward-forward modeling was performed,
and 2 models were presented. The first model had age, ankle brachial index, body mass index,
presence of cancer, presence of chronic obstructive pulmonary disease, and presence of
coronary arterial disease as adjusts. The second model had age, ankle brachial index, body
mass index, presence of cancer, presence of chronic obstructive pulmonary disease, presence

of coronary arterial disease, and total physical activity as they are classic confounding variables
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as reported by Barbosa et al., (2015). Residual analysis, multicollinearity (VIF >5), tolerance,
and Hosmer-Lemeshow tests were performed to confirm the quality of the associations.

The significance level was set at P<0.05. The data are presented as mean, standard
deviation, or relative frequency. All analyzes were performed using IBM SPSS Statistics,

version 20.0.

RESULTS

From the 262 patients initially enrolled in the present study, 44 did not meet the
inclusion criteria and 23 did not attend the second visit. Therefore, 195 patients were included
in the analyses. Table 1 shows clinical characteristics of the patients. The age range was 43 to
96 years (95% confidence interval 65.6 — 67.9 years); on average, patients were overweight
and presented with several risk factors such as hypertension, dyslipidemia, and diabetes
mellitus.

Table 2 shows comparison of objective physical activity levels between the sexes.
Women presented with lower amounts of sedentary time (P=0.010) and higher amounts of light
physical activity (P<0.001), whereas men presented higher amounts of moderate to vigorous
physical activity (P<0.001).

Table 3 shows the personal and environmental barriers to physical activity in men and
women. Compared to men, women more often reported the following barriers: “not having
anyone to accompany” (P=0.006), “lack of money” (P=0.018), “fear of falling or worsening
the disease” (P=0.010), “lack of security” (P=0.015), “not having places to sit when feeling the
pain in the leg” (P=0.021), and “difficulty in getting to a place to practice physical activity”
(P=0.015). Men, more often than women, reported the barrier “lack of green areas” (P=0.019).

Table 4 shows the adjusted binary logistic regression between the barriers of physical

activity and sex. All the barriers reported more often by women remained significant even
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when adjusted by age; ankle brachial index; body mass index; presence of cancer; presence of
chronic obstructive pulmonary disease, and; presence of coronary arterial disease (model 1)
and all previous adjustments plus physical activity levels (model 2) (P<0.039). On the other
hand, when adjusted for in model 1 and 2, “lack of green areas” lost it significance (P>0.137)

and the findings were similar between men and women.

DISCUSSION

The main results of the study were as follows: (i) women spend more time performing
light physical activity then men; (ii) men presented with more sedentary time and spend more
time performing moderate to vigorous physical activity than women; (iii) women reported
more barriers to physical activity in comparison with men.

Women spent more time performing light physical activities and less time on moderate
and vigorous physical activities than men. Previous studies have shown claudication symptoms
are anticipated in women compared to men (Gardner, 2002), and the higher time spent
performing light physical activities by women might be a strategy to avoid the occurrence of
claudication symptoms. Although recent evidences have suggested a possible benefit of light
physical activity for cardiovascular health (Gerage et al., 2015; Healy et al., 2008; Kim,
Tanabe, Yokoyama, Zempo, & Kuno, 2013), moderate and vigorous physical activities have
been shown to have a crucial impact on cardiovascular profile (Andersson et al., 2015; Horta
et al., 2015). Therefore, PAD women’s daily physical activity profile probably has a limited
impact in their cardiovascular health.

Previous studies in PAD patients have shown that the main barriers for physical activity
practice were related to claudication symptoms (Barbosa et al., 2015; Galea et al., 2008). This
was confirmed in this study, as several barriers related to claudication symptoms, such as

“obstacles that exacerbate leg pain”, “not having places to sit when feeling the pain in the leg”,
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and “exercise induced leg pain”, were reported by more than 60% of patients of both sexes.
These results reinforce the important role of claudication symptoms in the physical inactivity
of PAD patients, suggesting that interventions that minimize claudication pain might be useful
to improve physical activity patterns in these patients.

The main novelty of this study was the comparison of barriers for physical activity
between men and women with PAD. The results indicated that women with PAD report more
barriers for physical activity practice than men. Among the 20 barriers of physical activity
analyzed, 6 barriers were significantly more frequent in women than men. These barriers
included the personal barriers (not having anyone to accompany, lack of money, and fear of
falling and worsening the disease) and environmental barriers (lack of security, not having
places to sit when feeling pain in the leg, and difficulty in getting to a place to practice physical
activity) that are related to difficulties in getting to a place to practice regular exercises. Given
that regular exercise is the most frequent mode of moderate to vigorous physical activities; it
explains in part the lower time spent on these activities in women than men.

The results of the present study have significant practical applications to promote
physical activity in men and women with symptomatic PAD. Barriers related to claudication
symptoms were very frequent in both men and women with PAD. Therefore, non-painful
modes of exercise (arm-crank exercise and resistance exercise) or walking without pain could
potentially increase physical activity levels in PAD patients with intermittent claudication
symptoms. We also found that a lack of someone to accompany them is a frequent barrier in
women, which suggests that implementation of group activities could be useful in this group.
Finally, women also reported finding it difficult to get to a place to practice physical activity
and a lack of security, suggesting that home-based programs based on functional daily activities

could also be useful in women with PAD.
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This study has limitations that are worth highlighting. This is a double center study in
a single city, and the results should be carefully extrapolated for other patients. The cross-
sectional design did not allow us to determinate causality. The sample included only patients
with PAD and intermittent claudication symptoms and the results should not be extrapolated
to asymptomatic patients. Although accelerometer has been considered a gold standard method
to measure physical activity in free living conditions, it was not possible to measure the type
and the context in which physical activity was performed.

In conclusion, women with PAD and claudication symptoms report more physical
activity barriers when compared to men, which can explain, in part, their lower moderate to
vigorous physical activity levels. Strategies to minimize these barriers could be useful to

improve physical activity levels in women.
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Table 1. Clinical characteristics of peripheral artery disease patients and intermittent
claudication symptoms.

Variables Women Men P
n=72 n=123

Age, years 66.1 (9.7) 66.8 (9.5) 0.586
Body mass index, kg/m? 27.9 (5.5) 27.4 (4.3) 0.527
Ankle brachial index 0.57 (0.16) 0.58 (0.16) 0.673
Risk factors

Current smokers, % 21.7 22.1 0.950
Hypertension, % 87.1 86.7 0.925
Diabetes mellitus, % 53.6 50.4 0.672
Dyslipidemia, % 86.8 82.2 0.415
Coronary disease, % 27.3 33.3 0.395

Data presented as mean (standard deviation) or relative frequency.
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Table 2: Number of mentioned barriers and physical activity levels of women and men with peripheral artery disease and intermittent claudication
symptoms.

Women Men Mean
Variables ) 95%ClI Effect size P
n=72 n=123 Difference
Sedentary time, min/week 4285 (984) 4638 (745) -352 -598 to -107 0.42 0.010
Light physical activity, min/week 2101 (733) 1714 (565) 386 202 to 571 0.62 <0.001
Moderate-vigorous physical activity, min/week 77 (106) 126 (125) -49 -84 t0 -14 0.42 <0.004

Data presented as mean (standard deviation). 95%CI — 95% confidence interval
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Table 3: Frequency of reported barriers to physical activity (PA) of women and men with
peripheral artery disease and intermittent claudication symptoms.

_ Women Men
Variables P
n=72 n=123

Personal barriers, %

Lack of time 26.4 27.6 0.849
Lack of physical energy 63.9 51.6 0.097
Not having anyone to accompany 54.2 34.1 0.006
Lack of money 63.9 46.3 0.018
Other disease, injury or disability 72.2 75.4 0.624
Lack of knowledge about benefits of PA 45.8 47.5 0.818
Exerciseinducedpain 68.1 69.9 0.786
Need to rest because of leg pain 62.5 65.0 0.721
Fear of falling or worsen the disease 72.2 53.7 0.010
Enviromental barriers, %

Lack of security 73.6 56.1 0.015
Inclementweatherconditions 68.1 54.5 0.062
No suitable sites to practice PA 63.9 57.7 0.396
Obstacles that exacerbateleg pain 88.9 80.5 0.126
Not have places to sit when feel the pain in the leg 81.9 66.7 0.021
Lack of flat streets 40.3 48.0 0.238
Lack of green areas 34.7 52.0 0.019
Difficulty in getting to a place to practice PA 62.0 43.9 0.015

Data presented as relative frequency. PA: physical activity
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Table 4: Adjusted binary logistic regression modeling for the association between barriers to physical activity and genders.

Model 1 Model 2

Independent Variables OR Cl 95% P OR Cl 95% P

Lack of physical energy 1.540 0.76;3.08 0.222 1664 0.82;3.39 0.161
Not having anyone to accompany 2.822 140;568 0.004 2525 1.24;5.16 0.011
Lack of money 2113 1.04;429 0.039 2177 1.06;4.48 0.035
Fear of falling or worsen the disease 2317 1.13;478 0.022 2327 1.12;485 0.024
Lack of security 2341 1.11;492 0.025 2407 1.13;5.12 0.023
Inclement weather conditions 1.756 0.88;3.52 0.112 1939 0.95;3.98 0.071
Obstacles that exacerbate leg pain 1.895 0.71;5.05 0.201 1.910 0.70;5.20 0.205
Not have places to sit when feel the pain in the leg 3.103 1.34;7.19 0.008 2.817 1.20;6.61 0.017
Lack of green areas 0592 0.30;1.18 0.137 0.626 0.31;1.26 0.191
Difficulty in getting to a place to practice PA 2447 1.21;493 0.012 2436 1.19;498 0.015

PA — physical activity. Associations for female patients (male = reference) and positive answers for the barriers (no = reference);

Model 1: adjusted by age; ankle brachial index; body mass index; presence of cancer; presence of chronic obstructive pulmonary disease,
and; presence of coronary arterial disease.

Model 2: adjusted by age, ankle brachial index; body mass index; presence of cancer; presence of chronic obstructive pulmonary disease; presence of coronary arterial disease,
and; total physical activity per week.



