
����������
�������

Citation: Lucki, M.; Chlebuś, E.;
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Abstract: Background: Patients after undergoing ischemic stroke have a high risk of further car-
diovascular disease (CVD) incidents. Monitoring risk factors is critical to prevent the recurrence of
CVD. Objective: The aim of the study was to determine differences in the incidence of risk factors
for CVD in a post-ischemic stroke patient group (SG) compared to the control group, which had not
undergone ischemic stroke (CG), and to characterize them using the ICF (International Classification
of Functioning, Disability and Health) classification system. Materials and Methods: The incidence
of risk factors for recurrent CVD events were retrospectively analyzed in 55 patients in SG and
55 patients in CG. The results were translated into categories from the ICF classification system.
Results: Atrial fibrillation (p = 0.013), carotid artery stenosis > 50% (p < 0.001), LDL > 71 mg/dL
(p < 0.001), heart rate > 80/min (p = 0.007), taking NOAC (p = 0.008) and NSAIDs (p < 0.001) as well
as nicotinism (p = 0.001) were significantly more common in SG compared to CG. The value of the
distribution of the total incidence of CVD risk factors were observed to be higher for SG than for CG.
In SG, both for males (p < 0.001) and females (p < 0.001) more risk factors for recurrent CVD incidents
were observed compared to CG. Conclusions: Patients in SG differ in the occurrence of risk factors
for CVD event compared to CG. The use of a single tool, such as the ICF assessment sheet, can be
useful in assessing and analyzing risk factors for recurrent CVD events. This may help to reduce the
risk of subsequent CVD events in secondary prevention.

Keywords: CVD; ICF; ischemic stroke; risk factors; secondary prevention

1. Introduction

Patients who undergone ischemic stroke are at a high risk of further cardiovascular
disease (CVD) events [1]. The overall 1-year and 10-year risks of recurrence were 4% and
13% following first-time ischemic stroke. Furthermore, the 1-year and 10-year risks of
mortality were 17% after a first-time ischemic stroke and 25% and after a recurrent stroke.
In addition, 15% of patients may have an additional heart attack, and a similar percentage
of patients will die from the vascular disease [2]. According to World Health Organization
(WHO) experts, nearly 80% of repeated CVD events could be avoided if the main risk
factors were removed [3]. Strong evidence suggests that effective prevention strategies may
reduce the risk of recurrent cardiovascular events, thereby decreasing mortality rates and
improving morbidity, disability outcomes, and quality of life—provided that intervention is
administered early enough [4]. The commonly known modifiable risk factors for recurrent
CVD are arterial hypertension, atrial fibrillation, diabetes, dyslipidemia, abnormal body
mass index (BMI), carotid artery disease, depression, insomnia, smoking, and alcohol
abuse [5–20]. It is worth adding that ischemic stroke may be caused by hematological
disorders or resistance to acetylsalicylic acid [21]. Patients with multiple risk factors have
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an increased risk of a recurrent CVD event [22]. For this reason, it is necessary to monitor
these factors at the same time.

The International Classification of Functioning, Disability, and Health (ICF) is an
excellent instrument that transforms into simplified, categorized charts information from
widely used scoring systems to assess cardiovascular events’ risk. The ICF classification is
an international tool that comprehensively assesses health disorders [23]. Recoding data
into ICF classification categories enables their presentation in a universal, legible graphic
form, which facilitates making the right clinical decisions [24]. To date, few articles on
applying the ICF classification in secondary CVD prevention have been published [25].

2. Objectives

The purpose of these examinations was:

(1) Assessment of the frequency of risk factors for recurrent CVD events between the
group of patients after ischemic stroke (SG) and the control group without previous
CVD (CG) events.

(2) Use of ICF classification categories to represent the frequency of risk factors for
recurrent CVD events between SG and CG.

3. Materials and Method
3.1. Study Design

The study was retrospective and consisted of two stages. The first stage was to analyze
the incidence of risk factors for a recurrent CVD incident based on the clinical examination,
and results of the additional tests included in medical documentation such as laboratory
tests, medical imagings, measurements of blood pressure, and electrocardiograms. The
second stage was to recode the obtained results into ICF classification categories and present
them in a graphical form.

The study groups consisted of the group after ischemic stroke (SG) and the control
group (CG) without stroke. The study groups were analyzed in the same way.

The SG consisted of 55 patients (mean age, 63.2 ± 8.8) hospitalized in the Department
of Neurological Rehabilitation in the Wiktor Dega Memorial Orthopedic & Rehabilita-
tion Teaching Hospital in Poznań within 14 days of stroke between September 2020 and
January 2021.

The study inclusion criteria were as follows: (1) ischemic stroke confirmed by medical
imaging (2) patients hospitalized within 14 days of the stroke in the neurological reha-
bilitation department, (3) a completely reliable medical record which included accurate
information about analyzed risk factors (clinical examination, results of the additional
tests such as laboratory tests, medical imagings, measurements of blood pressure, and
electrocardiograms) kept by the medical staff at the hospital, and (4) a declaration of the
regular use of the pharmacotherapy of chronic diseases under the supervision of a medical
doctor by patients. If patients did not meet all of the above inclusion criteria, they were
excluded from the study.

The control group consisted of 55 volunteers similar in age to the study group (mean
age 65 years, 9 ± 6.3) recruited from among hospital patients who: (1) had no history of
stroke and (2) had a completely reliable medical record which included accurate infor-
mation about analyzed risk factors (clinical examination, results of the additional tests
such as laboratory tests, medical imagings, measurements of blood pressure, and electro-
cardiograms), (3) declared the use of regular pharmacotherapy of chronic diseases under
the supervision of a medical doctor. If volunteers did not meet all of the above inclusion
criteria, they were excluded from the study. Recruitment for the control group was carried
out on the hospital’s website.

3.2. ICF Profile

The assessed risk factors of CVD were recoded into appropriate categories and quali-
fiers in accordance with the ICF classification.
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The effect of depressive disorders on the risk of a recurrent CVD event was assessed
using ICF category b152: emotional functions. The following Beck Depression Inventory
(BDI) scores were used to measure the severity of depression [26]: qualifier 0: BDI total score
0 to 11—no depression; qualifier 2: BDI total score 12 to 19—mild depression; qualifier 3:
BDI total score 20 to 25—moderate depression; qualifier 4: BDI total score 26 to 63—severe
depression.

The effect of sleep disturbance on the risk of a recurrent CVD event was assessed using
ICF category b134: sleep functions. The following criteria were used to measure the severity
of insomnia [6]: qualifier 0—no sleep disturbance (sleep time 6–9 h); qualifier 4—sleep
disturbance (sleep time < 6 or >9 h).

The increased risk of CVD related to heart rate (HR) was estimated using ICF category
b4100: heart rate. The following criteria were used to quantify heart rate disorders [7]: qual-
ifier 0—HR < 80/min; qualifier 4—HR > 80/min. Heart rhythm disorders were encoded as
ICF category b4101: heart rhythm. The following criteria were used [8]: qualifier 0—normal
sinus rhythm; qualifier 4—atrial fibrillation.

The effect of carotid artery stenosis on the risk of a recurrent CVD event was assessed
using ICF category b4150: functions of arteries. The following criteria were used [9]: quali-
fier 0—<50% carotid stenosis; qualifier 3—50% to 69% carotid stenosis; qualifier 4—>70%
carotid stenosis.

The effect of increased blood pressure (BP) on the risk of a recurrent CVD event was
assessed using ICF category b4200: increased blood pressure. The following BP values were
used [27]: qualifier 0—BP < 130/80 mm/Hg; qualifier 1—BP > 130/80 mm/Hg; qualifier 2—
BP > 140/90 mm/Hg; qualifier 3—BP > 160/90 mm/Hg; qualifier 4—BP > 180/110 mm/Hg.

The effect of liver and renal impairment on the risk of a recurrent CVD event was
assessed using ICF category b4301: metabolite-carrying functions of the blood. The follow-
ing criteria were used to classify renal impairment [28]: qualifier 0—estimated glomeru-
lar filtration (eGFR) > 90 mL/min/1.73 m2; qualifier 1—eGFR 60–89 mL/min/1.73 m2;
qualifier 2—eGFR 30–59 mL/min/1.73 m2; qualifier 3—eGFR 15–29 mL/min/1.73 m2;
qualifier 4—eGFR < 15 mL/min/1.73 m2, and liver impairment [12]: qualifier 0—bilirubin
level < 2× the upper limit of normal (ULN) and ALT(alanine transaminase)/AST(aspartate
transaminaze)/ALP(alkaline phosphatase) < 3× ULN; qualifier 4—bilirubin level > 2× ULN
and ALT/AST/ALP > 3× ULN.

Patients receiving anticoagulants have got an increased risk of bleeding [13]. This
parameter was encoded as ICF category b4302: functions related to the coagulation of
blood. If taking VKA (vitamin K antagonist), the following values were used: qualifier
0—NO; qualifier 4—YES. If taking NOAC (non-vitamin K antagonist), the following values
were used: qualifier 0—NO; qualifier 4—YES.

The effect of impaired glycemic control on the risk of a recurrent CVD event was as-
sessed using ICF category b5401, carbohydrate metabolism. The following HbA1c(glycated
hemoglobin 1c) values were used [29]: qualifier 0—HbA1c < 7%; qualifier 4—HbA1c > 7%.

The effect of LDL-C (low-density lipoprotein cholesterol) levels on the risk of a
recurrent CVD event was assessed using ICF category b7302, lipid metabolism. The
following LDL-C values were used [30]: qualifier 0—LDL-C < 55 mg/dL; qualifier 2—
LDL-C 55 mg/dL–70 mg/dL, qualifier 3—LDL-C 71 mg/dL–115 mg/dL, qualifier 4—
LDL-C > 116 mg/dL.

Alcohol consumption is an additional risk factor associated with an increased risk of a
recurrent CVD event. This risk factor was assessed using ICF category e1100, food: alcohol
consumption. The following criteria were used [31]: qualifier 0—alcohol intake per day
< 10 g; qualifier 4—alcohol intake per day > 10 g.

The increased risk of CVD related to NSAID (nonsteroidal anti-inflammatory drugs) [17]
and to smoking [18] was estimated using ICF categories e1101, drugs and e1109, products
or substances for personal consumption, respectively. The following criteria were used:
qualifier 0—NO; qualifier 4—YES.
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The ICF qualifiers of the assessed CVD risk factor category are presented in percent
distribution using graphical color coding to highlight differences in risk factor frequency
between SG and CG. The following qualifier designations were adopted: qualifier 0—no
risk factor is present if the percentage distribution ranges from 0% to 4%, color code: dark
green; qualifier 1—low prevalence of the risk factor if the percentage distribution ranges
from 5% to 24%, color code: light green; qualifier 2—moderate prevalence of the risk factor
if the percentage distribution ranges from 25% to 49%, color code: yellow; qualifier 3—high
prevalence of the risk factor if the percentage distribution ranges from 50% to 95%, color
code: orange; qualifier 4—extremely high prevalence of the risk factor if the percentage
distribution ranges from 96% to 100%, color code: red.

3.3. Statistical Analysis

The data analysis was carried out using Statistica v. 13.1. The parameters of descriptive
statistics are reported as mean values with standard deviations (SD) and median, minimum,
and maximum levels. The categorical variables are presented as counts and frequencies.
The Shapiro–Wilk test was used to assess the normality of the distribution of test scores.
The significance of differences between results or both groups was evaluated based on the
non-parametric Mann–Whitney test. The chi-squared test was used to compare differences
between groups in terms of categorical variables. p-values less than 0.05 were considered to
be statistically significant. The data such as increased blood pressure and atrial fibrillation
from the first twenty subjects from both groups were used to determine the required sample
size with a power of 80% and a significance level of 0.05 (two-tailed). The sample size
software estimated that 43 patients were needed.

3.4. Ethical Approval

The study was approved by the medical ethics committee of the Poznan University
of Medical Sciences (Approval No. 174/21 of 11 March 2021) and was performed in
accordance with the Declaration of Helsinki. Written informed consent was obtained from
study participants after an explanation of the aim and methodology of the study. The study
was registered in the Clinical Trial Registry: NCT04590287 https://clinicaltrials.gov/ct2
/show/NCT04590287 (accessed on 19 October 2020).

4. Results
4.1. Study Population

The study groups were not different in terms of age and sex distribution. In the SG,
significantly more common was arterial hypertension (p < 0.001), coronary heart disease
(p = 0.017), chronic heart failure (p < 0.001), and carotid artery disease (p < 0.001) than
compared to the CG. Detailed characteristics of the study groups are shown in Table 1.

Table 1. Characteristics of the study groups.

SG CG p

Sex n (%)
Males 28 (50.9%) 28 (50.9%)

1.0 a
Females 27 (49.1%) 27 (49.1%)

Age (years)
Mean ± SD 63.2 ± 8.8 65.9 ± 6.3

0.066 bMedian 63.4 67
Min–Max 42.7–78.9 47.0–77.0

BMI
Mean ± SD 28.9 ± 4.6 28.6 ± 4.9

0.630 bMedian 28.7 28
Min–Max 18.6–37.8 21.0–42.8

https://clinicaltrials.gov/ct2/show/NCT04590287
https://clinicaltrials.gov/ct2/show/NCT04590287
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Table 1. Cont.

SG CG p

Comorbidites

Hypertension n (%) 50 (90.9%) 32 (58.2%) <0.001 a

Coronary heart disease n (%) 16 (29.1%) 6 (10.9%) 0.017 a

Chronic heart failure n (%) 18 (32.7%) 7 (12.7%) <0.001 a

Diabetes melitus type 2 n (%) 24 (43.6) 17 (30.9%) 0.168 a

Carotid artery disease n (%) 30 (54.5%) 3 (5.5) <0.001 a

a chi2 test; b Mann-Whitney test; BMI—Body mass index CG—control group; n—size of the sample; SG—Stroke
group; SD—standard devation.

4.2. Risk Factors for Recurrent CVD Incidents

Table 2 presents an analysis of the frequency of CVD risk factors in secondary preven-
tion depending on the history of ischemic stroke and gender.

4.2.1. SG vs. CG

In SG heart rate value > 80/min (p = 0.007), atrial fibrillation (p = 0.013), carotid artery
stenosis ranging from 50% to 69% (p < 0.001) and >70% (p < 0.001), elevated arterial blood
pressure > 140/90 mmHg, LDL values ranging from 71 mg/dL to 115 mg/dL (p < 0.001)
and >116 mg/dL (p < 0.001) as well as more frequent use of NOAC (p = 0.008), NSAIDs
(p < 0.001) and smoking (p = 0.001) were significantly more commonly observed compared
to CG.

4.2.2. SG vs. CG in Relation to Female Gender

Regarding the female gender in SG carotid artery stenosis ranging from 50% to
69% (p = 0.011) and >70% (p = 0.005), elevated arterial blood pressure > 140/90 mmHg
(p = 0.004), LDL values ranging from 71 mg/dL to 115 mg/dL (p < 0.001) and >116 mg/dL
(p < 0.001), as well as smoking (p = 0.036) were significantly more commonly observed
compared to CG.

4.2.3. SG vs. CG in Relation to Male Gender

Regarding the male gender in SG heart rate value > 80/min (p = 0.007), atrial fibril-
lation (p = 0.005), carotid artery stenosis ranging from 50% to 69% (p = 0.005) and >70%
(p = 0.002), elevated arterial blood pressure > 140/90 mmHg (p = 0.004), LDL values rang-
ing > 116 mg/dL (p < 0.001) as well as use of NOAC (p = 0.038), NSAIDs (p = 0.004) and
smoking (p = 0.013) were significantly more commonly observed compared to CG.

4.3. CVD Risk Factor Profile in Secondary Prevention According to the ICF Classification

The ICF classification categories presented in Table 3 indicate risk factors that need
to be monitored in secondary prevention of CVD. The chart represents the percentage
distribution of these risk factors according to the SG and CG results.
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Table 2. Differences in the incidence of CVD risk factors depend on the history of non-ischemic stroke and gender.

SG vs. CG Females Males

SG CG p SG CG p SG CG p

b152 Emotional
functions—Depression [26] n (%) 12 (21.8%) 5 (9.3%) 0.071 7 (25.0%) 4 (14.3%) 0.314 5 (18.5%) 1 (3.8%) 0.092

b134 Sleep functions—Insomia [6] n (%) 12 (21.8%) 20 (36.4%) 0.092 7 (25.0%) 9 (32.1%) 0.556 5 (18.5%) 11 (40.7%) 0.074

b4100 Heart rate [7] HR > 80/min, n (%) 25 (46.3%) 12 (21.8%) 0.007 15 (53.6%) 10 (35.7%) 0.179 10 (38.5%) 2 (7.4%) 0.007

b4101 Heart rhythm [8] Atrial fibrillation, n (%) 15 (27.3%) 5 (9.1%) 0.013 6 (21.4%) 4 (14.3%) 0.485 9 (33.3%) 1 (3.8%) 0.005

b4150 Functions of arteries [9]
Stenosis 50–69%, n (%) 15 (27.3%) 1 (1.8%) <0.001 8 (28.6%) 1 (3.6%) 0.011 7 (25.9%) 0 (0.0%) 0.005

Stenosis > 70%, n (%) 15 (27.3%) 0 (0.0%) <0.001 7 (25.0%) 0 (0.0%) 0.005 8 (29.6%) 0 (0.0%) 0.002

b4200 Increased blood pressure [27] >140/90 mmHg, n (%) 50 (90.9%) 32 (58.2%) <0.001 25 (92.6%) 16 (59.3%) 0.004 25 (92.6%) 16 (59.3%) 0.004

b4302 Metabolite-carrying functions of
the blood [11,12]

eGFR (mL/min/1.73 m2) < 15, n (%) 6 (10.9%) 5 (9.1%) 0.753 3 (10.7%) 4 (14.3%) 0.686 3 (11.1%) 1 (3.8%) 0.299

Bilirubin > 2 × ULN,
ALT/AST/ALP > 3 × ULN, n (%) 5 (9.1%) 1 (1.8%) 0.092 4 (14.3%) 1 (3.6%) 0.16 1 (3.8%) 0 (0.0%) 0.313

b4303 Functions related to the
coagulation of blood [13]

VKA, n (%) 11 (20.0%) 9 (16.4%) 0.625 6 (21.4%) 7 (25.0%) 0.752 5 (18.5%) 2 (7.4%) 0.224

NOAC, n (%) 9 (16.4%) 1 (1.8%) 0.008 5 (17.9%) 1 (3.6%) 0.084 4 (14.8%) 0 (0.0%) 0.038

b5401 Carbohydrate metabolism [29] HbA1 >7%, n (%) 23 (41.8%) 14 (25.5%) 0.07 9 (32.1%) 5 (17.9%) 0.217 14 (51.9%) 9 (33.3%) 0.169

b7302 Lipid metabolism [30]

LDL 55–70 mg/dL, n (%) 6 (10.9%) 8 (14.5%) 0.571 3 (10.7%) 5 (17.9%) 0.442 3 (11.1%) 3 (11.1%) 1

LDL 71–115 mg/dL, n (%) 20 (36.4%) 4 (7.3%) <0.001 12 (42.9%) 1 (3.6%) <0.001 8 (29.6%) 3 (11.1%) 0.091

LDL > 116 mg/dL, n (%) 25 (45.5%) 0 (0.0%) <0.001 12 (42.9%) 0 (0.0%) <0.001 13 (48.1%) 0 (0.0%) <0.001

e1100 Food [31] Alcohol consumption > 10 g (>1
unit), n (%) 1 (1.8%) 1 (1.8%) 1 0 (0.0%) 0 (0.0%) 1 1 (3.8%) 1 (3.8%) 1

e1101 Drugs [17] NSAIDs, n (%) 46 (83.6%) 35 (63.6%) 0.017 21 (75.0%) 19 (67.9%) 0.554 25 (92.6%) 16 (59.3%) 0.004

e1109 Products or substances for
personal consumption, other

specified [18]
Smoking, n (%) 19 (34.5%) 5 (9.1%) 0.001 8 (28.6%) 2 (7.1%) 0.036 11 (40.7%) 3 (11.1%) 0.013

Chi-squared test ALT—Alanine aminotransferase; AST—Aspartate aminotransferase; ALP—Alkaline phosphatase; CVD—Cardiovascular disease; eGFR—Estimated glomerular filtration
rate; HbA1c—Glycated hemoglobin 1c; HR—Heart rate; LDL—Low-density lipoprotein cholesterol; NOAC—Non-vitamin K antagonist oral anticoagulants; NSAIDs—Nonsteroidal
anti-inflammatory drugs; ULN—Upper limit of normal, VKA—Vitamin K antagonist.
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4.3.1. SG vs. CG

For the category “extremely high prevalence”, risk factors such as depression, sleep distur-
bance, heart rate and heart rhythm disorders, carotid artery stenosis ranging > 70%, elevated
arterial blood pressure > 180/110 mmHg, glomerular filtration rates < 15 mL/min/1.73 m2,
abnormal liver function, NOAC, VKA and NSAIDs use, abnormal glycated hemoglobin
levels > 7%, LDL values ranging > 116 mg/dL, as well as smoking were more frequently
observed in SG compared to CG. The frequency of alcohol abuse was similar in both groups.

For the category “high prevalence”, risk factors such as carotid artery stenosis ranging
from 50% to 69%, elevated arterial blood pressure > 160/90 mmHg, glomerular filtration
rate ranging from 15 to 29 mL/min/1.73 m2, and LDL values ranging from 71 to 115 mg%
were more frequently observed in SG compared to CG.

For the category “moderate prevalence”, risk factors such as elevated blood pressure,
>140/90 mmHg were more frequently observed in SG, while LDL values ranging from
55 to 70 mg% and glomerular filtration rate ranging from 30 to 59 mL/min/1.73 m2 were
more commonly observed in CG.

4.3.2. SG vs. CG in Relation to Female Gender

For the category “extremely high prevalence”, risk factors such as depression, heart
rate and heart rhythm disorders, carotid artery stenosis ranging > 70%, elevated arterial
blood pressure > 180/110 mmHg, abnormal liver function, NOAC and NSAIDs use, abnor-
mal glycated hemoglobin levels > 7%, LDL values ranging > 116 mg/dL, sleep disturbance,
glomerular filtration rates < 15 mL/min/1.73 m2, as well as smoking were more frequently
observed in SG compared to CG. The incidence of VKA use was higher in CG compared
to SG.

For the category “high prevalence“, risk factors such as carotid artery stenosis ranging
from 50% to 69%, elevated arterial blood pressure > 160/90 mmHg, glomerular filtration
rate ranging from 15 to 29 mL/min/1.73 m2 and LDL values ranging from 71 to 115 mg%
were more frequently observed in SG compared to CG.

For the category “moderate prevalence“, elevated arterial blood pressure > 140/90 mmHg
was higher in SG, while LDL values ranging from 71 to 115 mg% and glomerular filtration
rate ranging from 30 to 59 mL/min/1.73 m2 were more frequently observed in CG.

4.3.3. SG vs. CG in Relation to Male Gender

For the category “extremely high prevalence”, risk factors such as depression, heart
rate and heart rhythm disorders, carotid artery stenosis ranging > 70%, elevated arterial
blood pressure > 180/110 mmHg, glomerular filtration rates < 15 mL/min/1.73 m2, ab-
normal liver function, NOAC, VKA and NSAIDs use, abnormal glycated hemoglobin
levels > 7%, LDL values ranging > 116 mg/dL, as well as smoking were more frequently
observed in SG compared to CG. The frequency of alcohol abuse was similar in both groups.

For the category “high prevalence”, risk factors such as carotid artery stenosis ranging
from 50% to 69%, elevated arterial blood pressure > 160/90 mmHg, glomerular filtration
rate ranging from 15 to 29 mL/min/1.73 m2, and LDL values ranging from 71 to 115 mg%
were more frequently observed in SG compared to CG.

For the category “moderate prevalence”, elevated arterial blood pressure > 140/90 mmHg
was higher in SG, while glomerular filtration rate ranged from 30 to 59 mL/min/1.73 m2 in
CG. The frequency of LDL values from 71 to 115 mg% were similar in both groups.
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Table 3. Profile of CVD risk factors as per categories of the ICF classification.

ICF Category Complete Severe Modrate Mild No

Body Functions Scoring Percentage Distribution of Occurrence of Qualifiers

Depresion BDI 26–63 20–25 10–12 0–9

SG 21.80% 78.20%

CG 9.30% 90.70%

SG Females 25.00% 75.00%

CG Females 14.30% 85.70%

SG Males 18.50% 81.50%

b152 Emotional
functions [26]

CG Males 3.80% 96.20%

Sleep time (h) <6 and >9 6 to 9

SG 36.40% 63.60%

CG 21.80% 78.20%

SG Females 32.10% 67.90%

CG Females 25.00% 75.00%

SG Males 40.70% 59.30%

b134 Sleep
functions [6]

CG Males 18.50% 81.50%

HR >80/min <80/min

SG 46.30% 53.70%

CG 21.80% 78.20%

SG Females 53.60% 46.40%

CG Females 35.70% 64.30%

SG Males 38.50% 61.50%

b4100 Heart rate [7]

CG Males 7.40% 92.60%

Heart Rhythm Atrial
Fibrillation Normal sinus rhythm

SG 27.30% 72.70%

CG 9.10% 90.90%

SG Females 21.40% 78.60%

CG Females 14.30% 85.70%

SG Males 33.30% 66.70%

b4101 Heart rhythm
[8]

CG Males 3.80% 96.20%

Stenosis (%) >70 50–69 <50

SG 27.30% 27.30% 45.40%

CG 1.80% 98.20%

SG Females 25.00% 28.60% 46.40%

CG Females 3.60% 96.40%

SG Males 29.60% 25.90% 44.50%

b4150 Functions of
arteries [9]

CG Males 100.00%
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Table 3. Cont.

ICF Category Complete Severe Modrate Mild No

Body Functions Scoring Percentage Distribution of Occurrence of Qualifiers

BP (mmHg) >180/110 >160/90 >140/90 >130/80 <130/80

SG 4.50% 15.00% 25.50% 25.00% 30.50%

CG 18.50% 34.20% 47.30%

SG Females 4.50% 35.50% 45.50% 4.50% 2.50%

CG Females 20.50% 39.30% 40.70%

SG Males 3.80% 30.50% 25.50% 25.00% 7.80%

b4200 Increased
blood pressure [27]

CG Males 30.00% 29.30% 40.70%

eGFR
(mL/min/1.73 m2) <15 15–29 30–59 60–89 >90

SG 5.00% 5.90% 89.10%

CG 4.10% 5.00% 91.00%

SG Females 5.00% 5.70% 89.30%

CG Females 4.30% 10.00% 86.00%

SG Males 5.00% 6.10% 88.90%

CG Males 3.80% 96.20%

Bilirubin (ULN) >2× <2×

ALT/AST/Alkaline
phosphatase (ULN) >3× <3×

SG 9.10% 90.90%

CG 1.80% 98.20%

SG Females 14.30% 85.70%

CG Females 3.60% 96.40%

SG Males 3.80% 96.00%

b4302
Metabolite-carrying

functions of the
blood [12,28]

CG Males 100.00%

VKA YES NO

SG 20.00% 80.00%

CG 16.40% 83.60%

SG Females 21.40% 78.60%

CG Females 25.00% 75.00%

SG Males 18.50% 81.50%

CG Males 7.40% 92.60%

NOAC YES NO

SG 16.40% 83.60%

CG 1.80% 98.20%

SG Females 17.90% 82.10%

CG Females 3.60% 96.40%

SG Males 14.80% 85.20%

b4303 Functions
related to the
coagulation of

blood [13]

CG Males 100.00%
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Table 3. Cont.

ICF Category Complete Severe Modrate Mild No

Body Functions Scoring Percentage Distribution of Occurrence of Qualifiers

HbA1 (%) >7 <7

SG 41.80% 58.20%

CG 25.50% 74.50%

SG Females 32.10% 67.90%

CG Females 17.90% 82.10%

SG Males 51.90% 48.10%

b5401 Carbohydrate
metabolism [29]

CG Males 33.10% 66.70%

LDL-C (mg/dL) >116 115–71 70–55 <55

SG 45.50% 36.40% 10.90% 7.20%

CG 7.30% 14.50% 78.20%

SG Females 42.90% 42.90% 10.70% 3.50%

CG Females 3.60% 17.90% 78.50%

SG Males 48.10% 29.60% 11.10% 11.20%

b7302 Lipid
metabolism [30]

CG Males 11.10% 11.10% 77.80%

Environmental factors

Alcohol
consumption (g) >10 <10

SG 1.80% 98.20%

CG 1.80% 98.20%

SG Females 100.00%

CG Females 100.00%

SG Males 3.80% 96.20%

e1100 Food [31]

CG Males 3.80% 96.20%

NSAIDs YES NO

SG 83.60% 16.40%

CG 63.60% 36.40%

SG Females 75.00% 25.00%

CG Females 67.90% 32.10%

SG Males 92.60% 7.40%

e1101 Drugs [17]

CG Males 59.30% 40.70%

Smoking YES NO

SG 34.50% 65.50%

CG 9.10% 90.90%

SG Females 28.60% 71.40%

CG Females 7.10% 92.90%

SG Males 40.70% 59.30%

e1109 Products or
substances for

personal
consumption, other

specified [18]

CG Males 11.10% 88.90%

ALT—Alanine aminotransferase; AST—Aspartate aminotransferase; ALP—Alkaline phosphatase; BP—Blood
pressure; CVD—Cardiovascular disease; eGFR—Estimated glomerular filtration rate; ICH—intracerebral
hemorrhage; ICF—International Classification of Functioning, Disability and Health; IS—ischemic stroke;
HbA1c—Glycated hemoglobin 1c; HR—Heart rate; LDL-C—Low-density lipoprotein cholesterol; n—size of
the sample; NOAC—Nonvitamin K antagonist oral anticoagulants; NSAIDs—Nonsteroidal anti-inflammatory
drugs; ULN—Upper limit of normal; VKA—Vitamin K antagonist.
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4.4. Concomitance Occurrence of CVD Risk Factors

Table 4 shows a comparison of the total incidence of CVD risk factors. In SG compared
to CG (p < 0.001), significantly more risk factors for CVD were observed, also in relation to
gender, both in females (p < 0.001) and males (p < 0.001).

Table 4. Differences in the incidence of the total value of CVD risk factors.

CG vs. SG Females Males

SG CG p SG CG p SG CG p

Mean ± SD 5.5 ± 1.9 2.8 ± 1.5

<0.001

5.4 ± 1.7 3.2 ± 1.5

<0.001

5.6 ± 2.2 2.4 ± 1.4

<0.001Median 5 3 5 3 6 2

Min–Max 2–10 0–6 3–9 1–6 2–10 0–5

CG—control group; CVD—cardiovascular disease; SD—standard deviation; SG—post-ischemic stroke group.

The values of the distribution of the total risk factors for CVD were observed to be
higher in SG than CG in relation to gender, both in females and males. The most significant
values of the distribution of risk factors for CVD in SG were observed for males (Figure 1).
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5. Discussion

Sequelae of cardiovascular disease are a major cause of death around the world and
more than half of the patients with a history of stroke are at an increased risk of recurrent
CVD incidents, including recurrent stroke, in particular [32] Moreover, according to Blanco-
Rojas et al. [33], recurrent ischemic strokes of the brain are associated with a reduction in
cognitive functions of the vascular type. Therefore, it is crucial to identify and monitor risk
factors for recurrent CVD events in secondary prevention. In our study, the incidence of
hypertension, coronary heart disease, chronic heart failure, and carotid artery disease was
higher in patients with a history of ischemic stroke (Table 1). A study by Zhang et al. [34]
yielded similar results. Risk factors are associated with the risk of recurrent CVD events
and increased mortality and disability rates [33]. The incidence of risk factors for CVD
in secondary prevention depending on the history of non-ischemic stroke and gender is
provided in Table 2. The results show differences in risk factors between patients in SG and
CG. These data suggest that atrial fibrillation and abnormal heart rate were more common in
patients with a history of ischemic stroke and in relation to the male gender. It is consistent
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with the results obtained by Lip et al. [8], who determined that atrial fibrillation was
associated with a high risk of recurrent CVD incidents. Wang et al. [35] demonstrated that
patients with HR > 80/min have also a significantly higher risk of recurrent ischemic stroke.
As shown in our research, carotid artery stenosis is also more common in patients with a
prior history of ischemic stroke. This is in line with the results obtained by Orrapin et al. [9].
Blood pressure > 140/90 mmHg is another risk factor more commonly observed in SG
compared to CG. As argued by Lewington et al. [36], abnormal blood pressure is associated
with adverse events such as ischemic and hemorrhagic stroke, myocardial infarction, or
sudden cardiac death. In our study, the use of NOAC and NSAIDs was significantly higher
with a history of ischemic stroke and in relation to the male gender compared to CG. Our
findings are in line with Gerner et al. [13] and Narum et al. [17], whose proved that the use
of NOAC and NSAIDs is associated with an increased risk of intracerebral hemorrhage.
In SG, we have observed significantly higher LDL values. Abnormal LDL values are
strongly associated with increased risk of CVD incidents [15]. Active smoking may lead
to recurrent CVD events. According to Epstein et al. [18], cessation of cigarette smoking
after an ischemic incident is associated with decreased 5-year risk of stroke, myocardial
infarction, or death. Compared to patients with CG, significantly more coexisting risk
factors for CVD were observed in SG, both in females and males. The most significant
values of the distribution of risk factors for CVD in SG were observed in males. According
to Adams et al. [22], the more risk factors are identified, the greater the likelihood of a
recurrent CVD incident.

When using the ICF classification in secondary prevention of CVD incidents, specific
attention should be paid to the risk factors associated with extremely high incidence
(qualifier 4), marked in red (Table 2). In relation to the female gender, particular attention
should be paid to depression, heart rate, and heart rhythm disorders, carotid artery stenosis
ranging > 70%, elevated arterial blood pressure > 180/110 mmHg, abnormal liver function,
NOAC and NSAIDs use, abnormal glycated hemoglobin levels > 7%, LDL values ranging
at >116 mg/dL, sleep disturbance, glomerular filtration rates < 15 mL/min/1.73 m2, and
smoking. In relation to the male gender, particular attention should be paid to depression,
heart rate, and heart rhythm disorders, carotid artery stenosis ranging at >70%, elevated
arterial blood pressure > 180/110 mmHg, glomerular filtration rates < 15 mL/min/1.73 m2,
abnormal liver function, NOAC, VKA and NSAIDs use, abnormal glycated hemoglobin
levels > 7%, LDL values ranging >116 mg/dL, as well as smoking.

Percentage distribution of risk factors for relapse CVD events by ICF Category, pre-
sented in Table 3, provides information on the risk factors of a CVD event depending
on the history of ischemic stroke. The ICF classification sheet enables the compilation
of risk factors in one place by creating “dynamic charts” allowing for their comprehen-
sive analysis and thus, facilitating the best decisions regarding secondary cardiovascular
disease prevention.

6. Limitations

The limitations of our study were the retrospective character of the study. Another
limitation of the study is that the sample size is relatively small for both groups. Another
issue is the failure to consider BMI as a well known risk factor for recurrent CVD events due
to the lack of data enabling its calculation based on the available medical documentation.
Furthermore, some categories of ICF classification could only be represented as extreme
qualifiers (4 or 0) without the possibility of using intermediate values.

7. Conclusions

Patients in the post-ischemic stroke group differ in the type and number of risk factors
for a reoccurrence of a CVD event compared to gender and control group. The greatest
distribution values of risk factors for CVD were observed in the male gender in the post-
ischemic stroke group. As expected, patients in the post-ischemic stroke group have
more risk factors for CVD incidents compared to the control group. The ICF assessment
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sheet collects commonly recognized CVD risk factors in one sheet, indicating which risk
factors require special monitoring in clinical practice, which may simplify making clinical
decisions. Using a single tool, such as the ICF assessment sheet, to monitor multiple risk
factors for CVD may increase the effectiveness of preventative measures and thus, decrease
the recurrence rate of cardiovascular events.
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