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Abstract

Cancer is the second leading cause of death worldwide, and due to the emergence of 
resistance to synthetic drugs in different cancers, developing new green drugs have be-
come crucial. In this study, chitosan nanoparticles containing Cinnamomum verum J.Presl 
essential oil and cinnamaldehyde (major ingredient) were first prepared. The obtained 
nanoparticles were then characterized using Dynamic Light Scattering (DLS), Transmis-
sion electron microscopy (TEM), and Attenuated Total Reflection-Fourier Transform In-
fraRed (ATR-FTIR). After that, anticancer effects of the as-prepared nanoparticles were 
investigated. IC50 values of chitosan nanoparticles containing the essential oil were ob-
served at 79 and 112 µg/mL against A-375 and MDA-MB-468 cells, respectively. These 
values for chitosan nanoparticles containing cinnamaldehyde were obtained at 135 and 
166 µg/mL. The results of the current study indicated that chitosan nanoparticles contain-
ing C. verum essential oil can inhibit the growth of human melanoma (A-375) and breast 
cancer (MDA-MB-468) cells.
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Abstract
Complementary Alternative Medicine (CAM) has been widely used globally, but limited data are available on the use 
of CAM in Cardiovascular Disease (CVD). The present study aimed to evaluate CAM use in CVD patients. The present 
cross-sectional study was performed in Shiraz, Iran, during the summer of 2021. Cardiovascular patients aged ≥ 18 years 
were included in the study. Demographic information on left ventricular ejection fraction and satisfaction with CAM utiliza-
tion was collected using validated questionnaires. A total of 304 patients (194 males and 110 females) were recruited for this 
study. The frequency of patients identified as CAM users was 56.9% (n = 173). Patients with implanted pacemakers were less 
likely to use CAM than others (OR = 0.50, p = 0.031). Meanwhile, the likelihood of CAM utilization was approximately 2 
and 4 times higher in the patients categorized in class I of the New York Heart Association (NYHA) functional classification 
compared to those in the second and third classes, respectively. Most CAM users used herbs, dietary supplements, and pray-
ing to prevent diseases, while Traditional Persian Medicine (TPM) remedies and acupuncture were more commonly used to 
treat acute and chronic illnesses, respectively. Praying for health, herbal therapy, and dietary supplementation were the most 
popular CAM types utilized by Iranian CVD patients. However, future investigations seem to be required to determine the 
exact physiological impacts, probable adverse effects, and long-term benefits of CAM therapies in this population.
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Introduction
Cardiovascular disease (CVD) is the leading cause of 
global mortality and one of the most serious health 
problems. In 2016, CVD was responsible for approxi-
mately one-third of all deaths worldwide [1]. Accord-
ing to predictions, CVD will cause more than 23 mil-
lion global deaths by 2030 [2]. It was also estimated 
that cardiovascular disease had resulted in 35.6 mil-
lion years of living with a disability worldwide un-
til 2017 [3,4]. Hence, today CVD is responsible for 
significantly reducing the quality of life as well as 
increasing the huge costs of treatment and health in 
different countries [5].  Recent studies in Iran showed 
that CVD is the main cause of 46% of all deaths and 
20 to 23% of the disease burden [6]. 
Due to the nature of the disease, medication is an 
important part of long-term CVD management. It 
has been reported that more than 60% of individuals 
with CVD use medication as the main disease treat-
ment [7,8]. However, the use of many pharmacologi-
cal agents is associated with specific side effects [8]. 
A growing interest is observed among CVD patients 
in using complementary and alternative medicine 
(CAM) and herbal remedies to prevent and treat car-
diovascular diseases [9,10]. Nonetheless, limited data 
is available on the use of CAM in patients with CVD 
in developing countries.
According to World Health Organization (WHO), 
CAM is defined as a set of knowledge, skills, and 
practices that emerged based on the theories, beliefs, 
and indigenous experiences of different cultures, 
which is historically used in the prevention, diagnosis, 
improvement, and treatment of physical and mental 
illnesses [11,12]. Generally, CAM is divided into two 
categories of biological therapies, including the con-
sumption of herbal medicines, vitamins, and dietary 
supplements and non-biological therapies such as acu-
puncture, hydrotherapy, massage, etc. [13].
Traditional Persian Medicine (TPM) is one of the 
wealthiest and age-old types of CAM, offering a ho-
listic viewpoint on health and disease [14,15]. TPM 
is based on the concept of four humors (Ákhlāt): san-
guine (Dám), bile (Sáfrā), phlegm (Bálghám), and 
black bile (Sáudā), also known as Iranian medicine 
or humoral medicine [15,16]. The doctrines of health 
care and illness prevention by lifestyle modifications 
have been described by Persian scholars such as Avi-
cenna in the Canon of Medicine and Razes in the 
Liber Continens [17,18]. In addition, other principles 
of treatment (nutrition, herbal or other natural-derived 
medicines, and physical methods such as massages 
(Dálk), cupping, focal pressure applied using a finger 
or needle (Ghámz), and exercise therapy) have pos-
sessed secondary importance [15].
In many countries, although CAM is not fully inte-
grated into healthcare systems, it is used in conjunc-

tion with other conventional therapies to improve 
health and treat diseases [19,20]. CAM utilization has 
been reported by at least 80% of member countries of 
WHO and more than 90% of countries in the Eastern 
Mediterranean, Southeast Asia, and western Pacific 
regions [21].
Despite the lack of adequate documents regarding the 
safety and  cost-effectiveness of CAM, scientific lit-
erature has indicated an increasing demand for CAM 
use [19]. The improper use of CAM therapies may 
compromise the effective medical management of 
CVD. For instance, the potential of herbal treatment 
to induce drug interactions is an issue of great concern 
in heart patients due to the narrow treatment window 
for CVD conditions [22,23]. Therefore, understanding 
the prevalence and nature of CAM in heart patients 
is essential to encourage useful CAM therapies and 
prevent inappropriate interventions. The present study 
aims to investigate the prevalence of CAM use in a 
population of cardiovascular patients living in Shiraz, 
southern Iran.

Methods

Patients and Study Design 
The present cross-sectional study was performed in 
the heart subspecialty of Imam Reza Clinic in Shiraz, 
southern Iran during the summer of 2021. Patients 
aged≥ 18 years who were diagnosed with CVD by 
a cardiologist were included in the study via conve-
nience sampling. All the participants completed and 
signed the informed consent form. The study protocol 
was approved by the Ethics Committee of Shiraz Uni-
versity of Medical Sciences (ethics code: IR.SUMS.
MED.REC.1400.189).

Sample Size Calculation and Sampling 
The sample size in this study was calculated assuming 
a level of use of complementary medicine of about 
56% among cardiac patients [24], type 1 error of 5% 
and statistical estimation accuracy of 10% prevalence. 
The study’s sample size was estimated to be 300 pa-
tients. The participants were selected by the conve-
nience sampling method.

Questionnaires and Data Collection  
The Persian version of the previously validated 
semi-organized International Questionnaire to Mea-
sure Use of Complementary and Alternative Medicine 
(I-CAM-Q) was used to collect information [25-27]. 
This 29-item questionnaire included questions about 
demographic information such as gender, age, body 
weight, height, education level, ethnicity, employment 
status, history of medical intervention and hospitaliza-
tion, duration of disease, area of residence, and socio-
economic status. Information about CAM utilization 
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included the main reasons and duration of CAM use, 
source of familiarity and information, level of satis-
faction with CAM consumption, and consulting with 
physicians before using CAM. 

Definitions  
The participants were classified as CAM users if they 
had used one of the main types of CAM at least once 
in the past three months, including referring to a TPM 
therapist (physician or non-physician) or spiritual 
therapist or using herbal therapy, chiropractic, acu-
puncture, homeopathy, or dietary supplements. In-
formation about mental-training practices including 
Yoga, Chi-kung, Meditation, Tai-chi, relaxation, men-
tal imaging, attending traditional therapy sessions, 
and praying for health was collected, as well. The ex-
clusive utilization of mental-training practices did not 
classify a participant as a CAM user unless one of the 
main types of CAM was used alongside [25].
CVD patients were stratified into four categories ac-
cording to the severity of the symptoms of heart dis-
ease using the NYHA functional classification: I. no 
symptoms or restriction on physical activities such 
as climbing stairs, II. mild symptoms such as angina 
and difficulty breathing after physical activities, III. 
significant symptoms such as difficulty breathing and 
chest pain even during mild physical activities, but no 
problem at rest, and IV. severe symptoms even at rest 
[28]. The participants were also classified into three 
categories based on Left-ventricular Ejection Frac-
tion (LVEF) using ACCF/AHA guidelines: normal EF 
(50% ≤ EF < 70%), borderline EF (40% < EF < 50%), 
and reduced EF (≤ 40%) (29).

Statistical Analysis  
In order to assess the data distribution model, Shap-
iro-Wilk statistical test was utilized. Between-group 
comparisons of qualitative characteristics were per-
formed using Cochrane Q test (χ2). Besides, binary lo-
gistic regression was used to estimate the crude Odds 
Ratio (OR) between qualitative independent variables 
and the outcome variable; i.e., CAM utilization. An 
adjusted logistic regression model was also created 
using the variables whose significance level of crude 
OR was less than 0.2. Considering their well-known 
influence on CVD, gender, age, and Body Mass Index 
(BMI) were included in the regression model, regard-
less of their attributed OR values. All data analyses 
were performed using the SPSS software, version 22.0 
(IBM Corporation, Armonk, NY).

Results
A total of 304 patients (194 men and 110 women) were 
recruited in this study. The frequency of patients iden-
tified as CAM users was 56.9% (n = 173). The partic-
ipants’ mean ± Standard Deviation (SD) of age and 

Body Mass Index (BMI) were 50.71 ± 9.75 years and 
27.57 ± 3.34 kg/m2, respectively. Additionally, 63.2% 
of the participants had an abnormal LVEF, 31% of 
them were in classes II and III based on NYHA func-
tional classification, and 23.4% used implanted pace-
makers. The mean duration of heart disease was 3.38 
± 3.64 years. The participants were also examined for 
three major CVD risk factors including diabetes, hy-
pertension, and hyperlipidemia. The results indicated 
that 7.6% of the participants had all the three risk fac-
tors (Table 1). The prevalence of CAM utilization was 
also assessed among the participants with diabetes 
(55.9%), hypertension (59.8%), and hyperlipidemia 
(50.6%).
Variables included in the adjusted binary logistic re-
gression model included gender, age, BMI categories, 
smoking status, alcohol consumption, NYHA classi-
fication, LVEF, implanted pacemaker, employment 
status, area of residence, and hospitalization history 
(Table 2). The results showed that the patients with 
implanted pacemakers were less likely to use CAM 
compared to the other patients (OR = 0.50, p = 0.031). 
Meanwhile, the likelihood of CAM utilization was 
approximately 2 and 4 times higher in the patients 
categorized in class I of the NYHA functional clas-
sification compared to those in the second and third 
classes, respectively. This value was also significantly 
higher in urban participants than in rural dwellers (OR 
= 1.80, p = 0.040) as well as in employees than in un-
employed patients (OR = 2.50, p = 0.013). However, 
the likelihood of being a CAM user was not statistical-
ly affected by gender, age group, BMI, smoking, and 
alcohol consumption.
Praying for health and consumption of herbs were 
among the most common types of CAM used by the 
study participants (Table 3). Compared to other herb-
als, the prevalence of consumption of thyme (Zataria 
multiflora Boiss.) (61.3%), borage (Borago officina-
lis L.) (51%), and nettle (Urtica dioica L.) extract 
(26.6%) was higher among the CAM users. Table 4 
provides information on other herbal medicine uses 
and ethnomedicinal recommendations. Homeopa-
thy, chiropractic, spiritual therapy, and mental-train-
ing practices (except praying for health) were of no 
use to participants. We also found that the majority 
of CAM-users considered disease prevention as their 
main reason for their praying, herbal therapy, and 
supplement consumption. Meanwhile, TPM and acu-
puncture were more commonly used to treat acute and 
chronic illnesses, respectively (Figure 1). 
The satisfaction level of CAM utilization varied de-
pending on CAM types (Figure 2). We assessed the 
prevalence of high satisfaction levels among con-
sumers of Borage (99%), Nettle extract (91.3%), and 
Thyme (64.2%). Among dietary supplements, vitamin 
C had the lowest, and vitamin B-complex had the 
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BMI: Body Mass Index, NYHA: New York Heart Association, CAM: Complementary Alternative Medicine, CVD: Cardiovascular 
Disease, LVEF: Left-ventricular Ejection Fraction
# Major CVD risk factors were considered diabetes mellitus, hypertension, and hyperlipidemia.
* Difference was statistically significant at α level of 0.05.
** Difference was statistically significant at α level of 0.01.

Variables
Total (n = 304)

N (%) 

Non-user (n = 131)

N (%) 

User (n = 173)

N (%) 
P value

Gender Male (63.8) 194 (67.2) 88 (61.3) 106
0.289

Female (36.2) 110 (39.1) 43 (38.7) 67
Age (Year) ≥ 40 (17.8) 54 (16) 21 (19.1) 33

0.745< to 50 40 (26) 79 (27.5) 36 (24.9) 43
< 50 (56.3) 171 (56.5) 74 (54.1) 97

BMI Normal (22) 67 (24.3) 42 (19.1) 25
0.052Overweight (54) 164 (48) 83 (68.8) 81

Obese (24) 73 (27.7) 48 (19.1) 25
Education level Illiterate (18.1) 55 (18.3) 24 (17.9) 31

0.693Diploma and below (66.1) 201 (67.9) 89 (64.7) 112
Academic (15.8) 48 (13.7) 18 (17.3) 30

Job Status Unemployed (25.7) 78 (31.3) 41 (21.4) 37
0.008**Self-employed (47.3) 144 (50.4) 66 (45.1) 78

Employed (27) 82 (18.3) 24 (33.5) 58
Area of residence Urban (71.1) 216 (65.6) 86 (75.1) 130

0.071
Rural (28.9) 88 (34.4) 45 (24.9) 43

Income >Expenditure (61.5) 187 (64.1) 84 (59.5) 103
0.416

≤ Expenditure (38.5) 117 (35.9) 47 (40.5) 70
Smoking No (71.4) 217 (67.2) 88 (74.6) 129

0.158
Yes (28.6) 87 (32.8) 43 (25.4) 44

Alcohol consump-
tion

No (65.1) 198 (60.3) 79 (68.8) 119
0.124

Yes (34.9) 106 (39.7) 52 (31.2) 54
Implanted pace-

maker
No (76.6) 233 (69.5) 91 (82.1) 142

0.010*

Yes (23.4) 71 (30.5) 40 (17.9) 31
NYHA class I (69.1) 210 (58) 76 (77.5) 134

0.001**II (23.4) 71 (29.8) 39 (18.5) 32
III (7.6) 23 (12.2) 16 (4) 7

LVEF Normal (36.8) 112 (32.1) 42 (40.5) 70
0.304Borderline (56.6) 172 (60.3) 79 (53.8) 93

Low (6.6) 20 (7.6) 10 (5.8) 10
Duration of disease >years 5 (59.5) 181 (55.7) 73 (62.4) 108

0.238
≤ years 5 (40.5) 123 (44.3) 58 (37.6) 65

Simultaneous afflic-
tion with CVD risk 

factors"

None (8.6) 26 (9.9) 13 (7.5) 13

0.019*
I (44.1) 134 (45) 59 (43.4) 75
II (39.8) 121 (32.8) 43 (45.1) 78
III (7.6) 23 (12.2) 16 (4) 7

Hospital admission No (72.7) 221 (80.2) 105 (67.1) 116
0.011*

Yes (27.3) 83 (19.8) 26 (32.9) 57

Table 1. Demographic characteristics of the participants with regard to CAM utilization
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Independent variable# Crude OR (95% CI) Adjusted OR (95% CI) Adjusted P value*

Gender
Male 1 1

Female 1.29 (0.80, 2.08) 1.39 (0.82, 2.34) 0.224
BMI

Normal 1 1
Overweight 0.61 (0.34, 1.09) 0.63 (0.33, 1.21) 0.165

Obese 1.14 (0.57, 2.28) 1.12 (0.51, 2.44) 0.775
(Age (year

< 40 1 1
40 to 50 0.76 (0.38, 1.54) 1.02 (0.46, 2.27) 0.956

> 50 0.83 (0.45, 1.56) 0.96 (0.45, 2.03) 0.916
Area of residence

Rural 1 1
Urban 1.58 (0.96, 2.60) 1.80 (1.03, 3.16) 0.040*

Smoking
No 1 1
Yes 0.70 (0.42, 1.15) 0.92 (0.51, 1.67) 0.789

Alcohol consumption
No 1 1
Yes 0.70 (0.43, 1.11) 0.78 (0.45, 1.34) 0.365

Job status
Unemployed 1 1

Self-employed 1.31 (0.75, 2.27) 1.41 (0.76, 2.62) 0.269
Employed 2.68 (1.40, 5.13) 2.50 (1.21, 5.14) 0.013*

NYHA class
I 1 1
II 0.46 (0.27, 0.80) 0.53 (0.28, 0.98) 0.044*

III 0.25 (0.10, 0.63) 0.23 (0.08, 0.63) 0.005**

LVEF

Normal 1 1
Borderline 0.71 (0.43, 1.15) 0.89 (0.50, 1.59) 0.696

Low 0.60 (0.23, 1.56) 0.97 (0.30,3.17) 0.964
Implanted pacemaker

No 1 1
Yes 0.50 (0.29, 0.85) 0.50 (0.27, 0.94) 0.031*

Hospital admission
No 1 1
Yes 1.98 (1.16, 3.38) 3.21 (1.70, 6.06) 0.000**

Table 2. The correlation between CAM utilization and different levels of socio-demographic parameters

CAM: Complementary Alternative Medicine, NYHA: New York Heart Association Functional Classification, LVEF: Left-ventric-
ular  Ejection Fraction # Logistic regression was used for Odds Ratio (OR) estimation
* Difference of OR was statistically significant at α level of 0.05 in comparison to the reference category.
** Difference of OR was statistically significant at α level of 0.05 in comparison to the reference category.

Variables
Total (n = 304)

N (%) 

Non-user (n = 131)

N (%) 

User (n = 173)

N (%) 
P value

Gender Male (63.8) 194 (67.2) 88 (61.3) 106
0.289

Female (36.2) 110 (39.1) 43 (38.7) 67
Age (Year) ≥ 40 (17.8) 54 (16) 21 (19.1) 33

0.745< to 50 40 (26) 79 (27.5) 36 (24.9) 43
< 50 (56.3) 171 (56.5) 74 (54.1) 97

BMI Normal (22) 67 (24.3) 42 (19.1) 25
0.052Overweight (54) 164 (48) 83 (68.8) 81

Obese (24) 73 (27.7) 48 (19.1) 25
Education level Illiterate (18.1) 55 (18.3) 24 (17.9) 31

0.693Diploma and below (66.1) 201 (67.9) 89 (64.7) 112
Academic (15.8) 48 (13.7) 18 (17.3) 30

Job Status Unemployed (25.7) 78 (31.3) 41 (21.4) 37
0.008**Self-employed (47.3) 144 (50.4) 66 (45.1) 78

Employed (27) 82 (18.3) 24 (33.5) 58
Area of residence Urban (71.1) 216 (65.6) 86 (75.1) 130

0.071
Rural (28.9) 88 (34.4) 45 (24.9) 43

Income >Expenditure (61.5) 187 (64.1) 84 (59.5) 103
0.416

≤ Expenditure (38.5) 117 (35.9) 47 (40.5) 70
Smoking No (71.4) 217 (67.2) 88 (74.6) 129

0.158
Yes (28.6) 87 (32.8) 43 (25.4) 44

Alcohol consump-
tion

No (65.1) 198 (60.3) 79 (68.8) 119
0.124

Yes (34.9) 106 (39.7) 52 (31.2) 54
Implanted pace-

maker
No (76.6) 233 (69.5) 91 (82.1) 142

0.010*

Yes (23.4) 71 (30.5) 40 (17.9) 31
NYHA class I (69.1) 210 (58) 76 (77.5) 134

0.001**II (23.4) 71 (29.8) 39 (18.5) 32
III (7.6) 23 (12.2) 16 (4) 7

LVEF Normal (36.8) 112 (32.1) 42 (40.5) 70
0.304Borderline (56.6) 172 (60.3) 79 (53.8) 93

Low (6.6) 20 (7.6) 10 (5.8) 10
Duration of disease >years 5 (59.5) 181 (55.7) 73 (62.4) 108

0.238
≤ years 5 (40.5) 123 (44.3) 58 (37.6) 65

Simultaneous afflic-
tion with CVD risk 

factors"

None (8.6) 26 (9.9) 13 (7.5) 13

0.019*
I (44.1) 134 (45) 59 (43.4) 75
II (39.8) 121 (32.8) 43 (45.1) 78
III (7.6) 23 (12.2) 16 (4) 7

Hospital admission No (72.7) 221 (80.2) 105 (67.1) 116
0.011*

Yes (27.3) 83 (19.8) 26 (32.9) 57
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CAM Type
Total (n = 173)

N (%)
Male (n = 106)

N (%)
Female (n = 67)

N (%)
P-value

TPM remedies 45 (26) 29 (27.4) 16 (23.9) 0.611
Herbal therapy 160 (92.5) 91 (85.8) 53 (79.1) 0.247
Acupuncture 29 (16.8) 18 (17) 11 (16.4) 0.923

Dietary supplementation 106 (61.3) 65 (61.3) 41 (61.2) 0.987

Praying for health 163 (94.2) 97 (91.5) 66 (98.5) 0.091#

Table 3. Frequency of CAM types used by the CVD patients

CAM: Complementary Alternative Medicine, TPM: Traditional Persian Medicine
# Fisher’s exact test

Figure 2. Satisfaction level with CAM utilization in the CVD patients

Figure 1. Reasons for CAM utilization in CVD patients
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Botanical 
name Family English name Number(%) Ethno-medicinal recommendation

1
Zataria 

multiflora 
Boiss.

Lamiaceae Shirazi thyme 106(61.3%)

 1. Antimicrobial [30]
 2. Antioxidative [30]
 3. Anti-inflammatory [30]
 4. Spasmolytic [30]
 5. Anti-nociceptive properties [30]

2
Echium 

amoenum
Fisch. & 

C.A.Mey.

Boragina-
ceae Borage 88(51%)

 1. Nervousness and mild sedative [31]
 2. Palpitation [31]
 3. Common cold [31]
 4. Stress [31]
 5. Depression [31]

3 Urtica dioi-
ca  L. Urticaceae Nettle 46(26.6%)

1. Improves heart health [32]
2. Improves gastrointestinal health [32]
3. Anti-diabetic effect [32]
4.Reduce inflammation [32]

4
Camellia 

sinensis (L.) 
Kuntze

Theaceae Green tea 30(17.3%)

 1. Cardioprotective [33]
 2. Anti-obesity effects [33]
 3. Gastroprotective effects [33]
 4. Mood wellness [33]
 5. Antidiabetic effects [33]
 6. Anticancer effects [33]

5
Lavandula 

angustifolia  
Mill.

Lamiaceae Lavender 22(12.7%)

 1. Decrease systolic-diastolic blood pressure [34]
 2. Decrease heart rate [34]
 3. Decrease pain levels [34]
 4. Anti-psoriatic [35]
 5. Aroma [35]

6
Cinnamo-

mum verum 
J.Presl

Lauraceae Ceylon cinnamon, 
cinnamon 14(8.1%)

 1. Anti-arrhythmia [36]
 2. Antioxidant [36]
 3. Anti-inflammatory [36]
 4. Anti-atherosclerosis [36]

7
Matricaria 
chamomil-

la L.
Asteraceae Chamomile (also 

spelled camomile) 9(5.2%)

 1. Cardioprotective [37]
 2. Hepatoprotective [37]
 3. Nephroprotective [37]
 4. Neuroprotective [37]
 5. Antispasmodic [37]
 6. Anticancer properties [37]

8 Foeniculum 
vulgare Mill. Apiaceae Fennel 7(4.1%)

 1. Cardiovascular and lipid activity [38]
 2. Antibacterial properties [38]
 3. Antifungal activity [39]
 4. Antioxidant activity [40]
 5. Gastroprotective activity [38]
 6. Diabetic prevention [41]

9 Melissa offi-
cinalis L. Lamiaceae Lemon balm 5(2.9%)

 1. Anxiolytic and antidepressant properties [42]
 2. Palpitation and arrhythmia [43]
 3. Irritable bowel syndrome [44]
 4. Insomnia [42]
 5. Obesity [45]

10
Zingiber of-

ficinale 
Roscoe

Zingibera-
ceae Ginger 2(1.1%)

 1. Digestive stimulant [46]
 2. Obesity [47]
 3. Cardioprotective
 4. Antidiabetic [48]
 5. Cancer preventive [49,50]

Table 4. The most common medicinal herbs taken by users and Ethno-medicinal recommendation

highest level of satisfaction among CAM users, since 
100% and 0% of the participants expressed dissatis-
faction with their uses, respectively. About one-third 
of CAM users had no specialized information about 
their receiving CAM types, and less than 38% of them 
obtained their information from the Internet and cy-

berspace. Most CAM -users had consulted their physi-
cians about the consequences of using CAM (Table 5).

Discussion
CAM has been widely used around the world, but 
there is a paucity of data on its use amongst CVD pa-
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tients. The present study findings showed that approx-
imately 57% of the CVD patients had a recent his-
tory of CAM utilization. The patients with implanted 
pacemakers were less likely to use CAM compared 
to others. Meanwhile, the likelihood of CAM use in 
the patients in class I of the NYHA classification was 
approximately 2 and 4 times higher than that of the 
patients in the second and third classes, respective-
ly. Herbs were among the most commonly used types 
of CAM in the study population. Thyme, borage, and 
nettle extract were the most popular herbals consumed 
by CAM users. The previous studies have reported 
similar prevalence rates of 56.2% [51] and 54% [52] 
for CAM utilization among CVD patients. However, a 
comprehensive systematic review showed that CAM 
utilization among cardiovascular patients varied from 
4% to 61%, depending on the origin of the study pop-
ulation [7]. 
The most common CAM used by the study population 
in the current study was praying for health, herbal ther-
apy, dietary supplementation, and TPM. In one study 
conducted in 2011, Hunt et al. found that aromather-
apy, massage, acupuncture, and relaxation techniques 
were the most popular CAM types used in a British 
population [53]. Seemingly, cultural differences and 
religious tendencies are among the most influential 
factors affecting the popularity of CAM types in dif-
ferent countries.
The present study findings demonstrated that about 
35% of the participants used dietary supplements such 
as vitamins and minerals. This finding was in line with 
a systematic review, which revealed that the preva-
lence of dietary supplementation varied between 26% 
and 42% in CVD patients [54]. In the current research, 
less than 15% of the participating CVD patients re-
ported a history of referral to a traditional medicine 
specialist and 55.5% of the CAM users had consulted 
their physicians before CAM utilization. Similarly, 
a population-based survey in Australia revealed that 

11% of the adult participants referred to a traditional 
medicine physician, half of whom had consulted their 
physicians before receiving CAM [55]. Moreover, the 
present study results indicated that the patients with 
cardiac pacemakers and those categorized in classes 
II and III of the NYHA functional classification used 
CAM less arbitrarily and commonly consulted their 
physicians before CAM therapy. In accordance with 
these findings, Prasad et al. disclosed that outpatient 
cardiovascular participants were more interested in 
using CAM treatments in comparison with hospital-
ized patients [56]. This finding probably indicates 
that patients with more complex conditions are more 
cautious about their behaviors in therapeutic interven-
tions.
Although no similar studies were found on the rela-
tionship between CAM use and the severity of the 
disease in cardiovascular patients, this issue has been 
addressed in other populations. A previous study re-
ported that the use of CAM increased with the sever-
ity of disease in patients with diabetes [57]. Similar 
findings were also obtained in patients suffering from 
asthma [58]. This might be due to different efficacies 
of CAM therapies, patients’ satisfaction with conven-
tional treatments, and common side effects of standard 
interventions that vary widely across diseases.
Among the types of CAM used by the population un-
der the present investigation, the highest satisfaction 
was related to herbal therapy, especially thyme, bor-
age, and nettle extracts. Similarly, a previous popu-
lation-based research on depressed patients showed 
that the use of herbal medicines including chamomile, 
lavender, and borage was among the most common 
complementary therapies with moderate to high satis-
faction levels [25]. However, a previous study demon-
strated that nutritional supplementation, particularly 
mega-dose vitamin therapies, were the most common 
CAM type used by cardiovascular patients, with the 
prevalence rates of 40% and 35%, respectively [59].

Variable Total (n = 173)
N (%)

Male (n = 106)
N (%)

Female (n = 67)
N (%)

P value

Source of information
No information 54 (31.2) 35 (33.0) 19 (28.4) 0.778

Friends and family members 54 (31.2) 33 (31.1) 21 (31.3)
Internet and cyberspace 65 (37.6) 38 (35.8) 27 (40.3)

Pre-utilizing consultation by a physician
No 77 (44.5) 45 (42.5) 32 (47.8) 0.494
Yes 96 (55.5) 61 (57.5) 35 (52.2)

Prescription by a physician
No 67 (38.7) 40 (37.7) 27 (40.3) 0.736
Yes 106 (61.3) 66 (62.3) 40 (59.7)

Table 5. Information sources and physicians’ awareness of patients’ CAM utilization
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The majority of CAM users participating in the pres-
ent study used praying, herbal medicine, and dietary 
supplements to prevent diseases. Meanwhile, TPM 
and acupuncture were more commonly used to treat 
acute and chronic illnesses, respectively. In this re-
gard, one study conducted on 150 Palestinian CHD 
patients found that about 50% of the study population 
used CAM to ameliorate their heart problems [60]. 
However, 7-82% of patients with heart failure tended 
to use CAM for disease treatment [61].
It is thought that cardiovascular patients are willing 
to use complementary medicine due to its low side 
effects compared to conventional treatments. More-
over, it seems that many patients use CAM on the as-
sumption that government regulatory agencies moni-
tor the safety of CAM products. Meanwhile, there is 
still no conclusive evidence about the effectiveness 
and safety of some types of CAM [54,62]. Although 
initial studies showed some benefits in CVD patients 
[63,64], several side effects have been reported for 
complementary therapies including hepatotoxicity, 
nephrotoxicity, interaction with conventional medica-
tions, hypersensitivity, and allograft rejection [59,65]. 
Therefore, more well-designed clinical trials are re-
quired to be conducted in future to determine the po-
tential benefits and harms of CAM utilization.

Conclusion
This study showed that 56.9% of the CVD patients 
used CAM therapies. Praying for health, consump-
tion of herbal medicines, and dietary supplementa-
tion were the most popular CAM types utilized by the 
study population. It was also observed that patients 
with advanced levels of CVD were more reluctant to 
utilize CAM. The highest satisfaction was with prayer 
for health, herbal medicine and TPM, respectively. 
The majority of CAM users consumed dietary sup-
plements and used herbal therapy and praying to pre-
vent disease, whilst Traditional Persian Medicine and 
acupuncture were more commonly used to treat acute 
and chronic illnesses, respectively. Considering the 
previously reported side effects, future investigations 
seem to be required to determine the exact physiolog-
ic impacts and long-term benefits and harms of CAM 
therapies in the population of cardiovascular patients.
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