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ABSTRACT

INTRODUCTION: Toxic agents from cigarette smoke can affect the cardiovascular system, 
especially coronary heart disease (CHD). The implication to the second-hand smoker was 
80%–90%, similar to the first-hand smoker. This study aimed to provide preliminary data on the 
smoking effect among first- and second-hand smokers according to cardiac diseases in Yogyakarta, 
Indonesia. 
METHODS: This descriptive cross-sectional study was conducted by prospectively collecting data 
from two secondary hospitals in Yogyakarta, Indonesia. The collected data were descriptively 
analyzed to compare the first- and second-hand smokers to the variables. ANOVA or the Mann-
Whitney Test, was also used to obtain the correlation of each variable across both smoking groups. 
RESULTS: Among the 101 participants, we found that smoking habits can have a similar or even 
higher impact among second-hand smokers compared to first-hand smokers with respect to 
congestive heart failure (CHF) diagnoses (48% vs. 56%), IHD diagnoses (36% vs. 27.9%), suffering 
chest pain (39.3% vs. 27.8%), and shortness of breath (38.7% vs. 33.3%).
CONCLUSION: Smoking habits can increase the risk of CHD, especially CHF, and IHD, among first-, 
and second-hand smokers. Indonesia's government should protect second-hand smokers and 
limit the exposure of first-hand smokers to cigarettes.
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INTRODUCTION

The risk of smoking was proven years ago. In 1989, 
a study reported the significant risk of smoking 
habits on coronary artery disease, specifically 

myocardial ischemia [1]. Cardiovascular disease 
has been reported to be responsible for more 
than 17 million deaths annually, with 10% of 
them due to tobacco use and second-hand smoke 
[2]. A similar risk was found between males and 
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females of having myocardial infarction due 
to tobacco smoke, particularly among young 
adults [3]. The Centers for Disease Control and 
Prevention reported that second-hand smoke 
exposure at home or work could increase the 
risk of developing cardiac disease by 25%–30% 
and stroke by 20%–30% [4]. A study in Indonesia 
found 991,331 morbidity cases related to smoking 
habits, and 21.6% of them suffered from chronic 
diseases due to smoking, with an estimated cost of 
US$2177 million (2.5% of the 2015 gross domestic 
product) [5]. 
Coronary heart disease (CHD) is reported as one 
of the most frequent causes of smoking and has 
one of the highest treatment costs [5].  A study 
found that the toxic agents from second-hand 
smoke significantly affected the cardiovascular 
system. The mortality rate of second-hand 
smoke was 80%–90%, similar to that of first-hand 
smoke, even with only minutes to hours of smoke 
exposure [6]. A second-hand or passive smoker is 
a person exposed to smoke from a first-hand or 
active smoker in a particular area, such as public 
services, social places, households, transportation, 
and workplaces [7]. This study aims to identify 
the smoking effect among first- and second-
hand smokers according to cardiac diseases as 
the preliminary data from the CHD population in 
Yogyakarta, Indonesia, which still has an unclear 
profile or condition.

METHODS

This was a descriptive cross-sectional study 
conducted by collecting data prospectively. This 
study was approved by the ethics committee of 
the Faculty of Medicine and Health Sciences, 
Universitas Muhammadiyah Yogyakarta. Data were 
derived from all outpatient medical records of 
patients diagnosed with CHD. In-depth interviews 
were also performed among the patients to explore 
their smoking history and grouped them into first-
hand (active) and second-hand (passive) smokers 
[8]. All the data obtained from the interview was 
double-checked by the responsible Cardiologist 
and nurse. Patients with no smoking history or 
who could not remember their smoking history/
exposure were not involved in this study. The study 
included all the eligible 101 patients with CHD who 
visited the cardiology outpatient department at 
two secondary hospitals in Yogyakarta, Indonesia, 
in December 2018. Data related to patient’s 
characteristics, laboratory results, symptoms 
during CHD treatment, comorbid diseases, and 
direct medical cost at outpatients setting were 
collected from patient’s medical records and 
payment receipts for this study. The collected data 
were analyzed descriptively to compare the first- 
and second-hand smokers to the selected variables. 
Descriptive statistics were used to present the 
proportion of each variable among the involved 
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Variable Total (n = 101) % P-value

Gender   <0.001

Male 57 56.4

Female 44 43.6

Age (mean ± SD) 60.87 ± 12.79 0.600

Body weight (mean ± SD) 59.89 ± 13.22 0.008

Smoking exposure 0.023

First-hand smoker 18 17.8

Second-hand smoker 83 82.2

Comorbidity

Hypertension 35 34.7 0.035

Diabetes mellitus 9 8.9 0.041

Asthma 6 5.9 0.052

Tuberculosis 1 1.0 0.445

Dyspepsia 1 1.0 0.354

Others 19 18.8 0.564

Table 1: Baseline characteristics
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participants. ANOVA or the Mann-Whitney test 
was used to identify the association between 
the smoker groups and particular variables such 
as cardiac problems, patient characteristics, and 
symptoms. A P-value <0.05 was used to indicate 
statistical significance. All participants voluntarily 
signed the informed consent before the study 
commencement.

RESULTS

Baseline characteristics: Overall, 101 patients with 
CHD were included in the study, with a significantly 
higher number of 57 (56.4%) male than 44 (43.6%) 
female patients (p<0.001). None of the CHD 
patients were excluded in this prospective study. 

The mean age of the participants was 60 years, 
weighing approximately 60 kg. As shown in Table 
1, a significantly higher number of patients (82.2%) 
were passive (second-hand) smokers (p=0.023), 
whereas only 18 (17.8%) were active (first-hand) 
smokers. Of the 101 patients, 34.7% suffered from 
hypertension as a comorbidity (p=0.035).

Main diagnosis profile among smokers: This study 
collected the main diagnosis among the patients 
to identify the pattern of diagnosis suffered by 
smokers. As shown in Table 2, congestive heart 
failure (CHF) was predominant among smokers. 
First-hand smokers had a higher incidence (56%) of 
CHF than second-hand smokers (48%). However, 
second-hand smokers were more commonly 
diagnosed with IHD than first-hand smokers 
(p=0.033), with 36% and 27.9%, respectively.

Symptoms during treatment: Symptoms 
during a month of treatment according to their 
cardiac diseases were recorded to observe the 
discrepancies of smoking impact between first- 
and second-hand smokers. 

The most common symptom experienced by first-
hand smokers was shortness of breath (33.3%), 
whereas the frequency of experiencing shortness 
of breath (p=0.141) and chest pain (p<0.001) was 
higher among second-hand smokers, with 38.7% 
and 39.3%, respectively, as shown in Table 3. 

Diagnosis

Frequency P-Value

First-hand smoker

(%)

Second-hand smoker

(%)

Arrhythmia 16.8 10.8 0.258

Congestive heart failure 56 48 0.451

Ischemic heart disease 27.9 36 0.033

Others 0 5.2 0.132

Table 2: Cardiac disease profile among smokers

Symptoms

Frequency P-Value

First-hand smoker

(%)

Second-hand smoker

(%)

Palpitation 16.7 4.8 0.514

Chest pain 27.8 39.3 <0.001

Shortness of breath 33.3 38.7 0.141

No symptom 5.6 4.2 0.355

Cough 5.6 1.2 0.112

Swollen ankles or feet 5.6 1.8 0.445

Dyspepsia 5.6 1.2 0.053

Fatigue 0 4.8 0.225

Table 3: Reported symptoms during treatment
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Smoking impact on body weight: A correlation 
test was used to identify the impact of smoking 
between smoking exposure and body weight. 
Table 4 shows second-hand smokers had lower 
body weight than first-hand smokers. The Mann-
Whitney test showed a significant association 
between smoking exposure and body weight 
(p=0.008), indicating that smoking habits could 
affect the body weight of smokers.

Smoking impact on blood pressure: A correlation 
test between smoking exposure and blood pressure 
did not show a significant impact. Although the 

impact of smoking exposure on blood pressure 
was not significant, the average systolic blood 
pressure second-hand smokers was higher than 
the first-hand smokers’, as shown in Table 5. In 
contrast, the diastolic blood pressure among first- 
and second-hand smokers was relatively similar. 

Laboratory result profile of first- versus second-
hand smokers: Generally, the laboratory results 
between first- and second-hand smokers were 
in the normal range among all parameters 
except for fasting blood sugar (FBS) and 2-hour 
postprandial test (FBS2PP). Both first- and second-

Smoking exposure Mean body weight SD p-value

First-hand smoker 58.37 13.18 0.008

Second-hand smoker 66.89 11.26  

Table 4: Correlation of smoking and body weight

SD: Standard deviation; *: Abnormal result

Blood pressure Mean SD p-value

Systolic    

First-hand smoker 119.72 18.90 0.358

Second-hand smoker 124.88 13.11  

Diastolic    

First-hand smoker 78.37 8.34 0.914

Second-hand smoker 78.89 6.98  

Table 5: Correlation of smoking and blood pressure

Parameters
First-hand smoker Second-hand smoker

                Mean SD                 Mean SD

Leukocytes (µL) 13.40 0.53 8.15 3.12

Erythrocytes (µL) 5.09 0.21 4.27 0.72

Hemoglobin (g/dL) 15.63 0.42 12.58 2.07

Hematocrit (%) 48.03 2.00 38.73 5.93

Platelets (K/L) 246.33 30.09 231.23 66.92

FBS (mg/dL) 143.50* 36.06 128.44* 46.28

FBS2PP (mg/dL) 285.00* – 213.14* 83.20

SGOT (U/L) 33.00 – 33.93 41.16

SGPT (U/L) 18.00 – 25.57 23.72

LDL (mg/dL) 99.57 15.52 105.06* 70.08

HDL (mg/dL) 42.29 8.65 45.19 14.81

Total cholesterol (mg/dL) 165.00 19.41 165.19 32.98

Triglyceride (mg/dL) 118.14 35.47 126.80 76.12

Table 6: Laboratory results among smokers

SD: Standard deviation

SD: Standard deviation
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hand smokers had abnormal blood glucose levels 
for FBS or FBS2PP. Their blood glucose levels 
exceeded 125 mg/dL for FBS and 180 mg/dL 
for FBS2PP, indicating that their smoking habits 
significantly affected their blood glucose levels. 
The average LDL level of the second-hand smokers 
was reported to be abnormal (>100 mg/dL) but 
found to be predominantly normal compared to 
first-hand smokers, as shown in Table 6.

Cost burden per visit among smoker groups: The 
present study collected the medical cost from 
the hospital’s database to identify how much 
patients should pay for their treatment per visit. 
The average medical cost per visit of second-
hand smokers was higher than that of first-hand 
smokers (IDR 158.519 vs. 75.067). Thus, second-
hand smokers spend more money than first-hand 
smokers to continue their treatment, typically 
visiting once a month.

DISCUSSION

The disability, death, and cost burden due to 
CHD are more significant than other illnesses 
worldwide. CHD was reported to be significantly 
higher in smokers than in nonsmokers [9,10]. A 
higher nicotine level from cigarettes was found 
to be the cause of atherosclerosis for smokers. 
Moreover, cigarette smoke could induce new 
CHD events and increase the progression of the 
disease by more than 80% [9]. This study found 
that the 101 patients suffering from CHD were 
second-hand smokers. A previous study reported 
that second-hand smokers were most frequently 
exposed to public services. Smoke exposure was 
significantly associated with CHD complications 
and the number of hospital admissions [7].
Some arrhythmias, such as atrial fibrillation (AF), 
were positively correlated with smoking habits; 
the higher the smoking dose, the higher the risk 
of developing future AF. The prevalence of AF was 
higher in smokers at 9.5% than in nonsmokers 
at 7.8%, and AF will impact the reoccurrence 
of AF for 10 years, with a 15% increased risk 
[11]. Smoking habits among patients with AF 
increased the risk of subsequent ischemic stroke 
and bleeding during anticoagulation treatment 
[12]. In addition to AF, smoking was correlated 
with other arrhythmias, such as supraventricular 
arrhythmia, atrioventricular junctional arrhythmia, 
and ventricular arrhythmia. The pathogenesis 

of arrhythmia among smokers has been proven 
due to the arrhythmogenic property of nicotine 
as the main constituent of tobacco smoke [13]. 
The alterations of ventricular recovery time 
were mentioned to correlate with ventricular 
arrhythmogenesis among both passive and active 
smokers. The generation of cardiac arrhythmias 
was contributed by augmented myocardial 
performance. In addition, the oxygen demand 
increased as a result of the heart rate, arterial 
blood pressure, and plasma catecholamines that 
increased during smoking due to nicotine release 
to the blood circulation [14]. 
Regarding the main diagnosis found in the current 
study, CHF has the highest number of diagnoses 
among first- and second-hand smokers. This result 
was in line with another study reporting cigarette 
smoking as a significant risk factor for bigger 
left ventricular mass, systolic blood pressure 
abnormality, and number of hospitalizations due 
to CHF [15]. Moreover, the systolic blood pressure 
profile among second-hand smokers in this study 
was significantly higher than that among first-
hand smokers. Regarding the symptoms presented 
during data collection, this study reported chest 
pain and shortness of breath as the most common 
symptoms among smokers and higher in second-
hand smokers during cardiac treatment. Generally, 
chest pain/angina and shortness of breath are the 
typical symptoms that frequently occur among 
patients with CHD [9,16]. This study showed that 
second-hand smokers suffered chest pain and 
shortness of breath more frequently than first-
hand smokers. Thus, the World Health Organization 
(WHO) recommends that countries provide a 
smoking-free environment and related policies for 
protecting second-hand smokers [2]. Furthermore, 
the WHO reported that CVD deaths comprised 
10% of smoking attributes [17]. The diagnosis of 
HF followed by persistent smoking activities was 
proven to lead to prolonged HF outcomes and 
reduce the treatment efficacy of HF [17]. The risk 
of coronary artery disease as the major cause of 
HF was attributed to smoking, increasing systolic 
and diastolic blood pressure, and oxidative stress 
[17].
This study also found that smoking habits could 
significantly affect body weight; first-hand 
smokers had significantly higher body weight than 
second-hand smokers. A previous study showed a 
correlation between smoking cessation and weight 
changes [18]. Another study found that nicotine 
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dependence due to active smoking habits was 
positively related to the intensity of general food 
cravings as well as cravings for foods with high 
ingredients of fats, sweets, and carbohydrates/
starches [19]. This report supported the present 
data regarding the high FBS and FBS2PP among 
first- and second-hand smokers. In contrast, other 
studies demonstrated that an active smoking habit 
was associated with lower body weight and could 
increase the possibility of being underweight 
among first-hand smokers [20,21]. However, those 
studies also stated that smoking frequency and 
body weight had no linear result, and appropriate 
body weight management should not be associated 
with smoking [20,22].
The economic burden related to smoking habit 
affects not only the high out-of-pocket expenses 
for cigarettes per month, which is 20.5 thousand 
IDR/pack, but also the direct cost of health care, 
estimated at US$2177 million, which has become 
a substantial burden for Indonesia [5]. This 
study's cost burden among smokers also became 
a concern, showing that the direct medical cost 
per visit was IDR 75.067 and IDR 158.519 for 
first- and second-hand smokers, respectively. The 
higher cost among second-hand smokers could 
be attributed to the higher number of symptoms 
during therapy. 
This study was limited in the number of study 
sites; it involved only two secondary hospitals with 
a study period of only a month and could only 
reach 101 participants. However, this study was 
the first study that compared the smoking impact 
among first- and second-hand smokers instead of 
only one group of smokers, which could be used as 
preliminary data to depict the situation of the CHD 
population due to smoking habit in Yogyakarta. 
Despite the limited statistical analysis due to the 
limited time for data collection, this study collected 
the data prospectively. Thus, this study could 
explore more data on the smoking impact among 
the two groups of smokers instead of performing 
this individually. 

CONCLUSION

Smoking habits can heighten the risk of CHD, 
especially CHF and IHD, and diabetes mellitus 
among first- and second-hand smokers. Second-
hand smokers specifically suffered more symptoms 
during therapy and more expenses per visit. Thus, 
the Indonesian government should develop a 

policy to protect second-hand smokers and limit 
first-hand smoker’s cigarette access. Further study 
with a bigger sample size is needed to capture the 
whole condition of the CHD population due to 
smoking habits in Indonesia. 
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