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Background: Premature ventricular contractions (PVCs) are often found in healthy workers at medical

checkups. In this study, we aimed to investigate the frequency of PVCs recorded during medical check-

ups in Japanese office workers without heart disease or other known contributing factors.

Methods: Participants in this study were 17,641 office workers, who underwent an electrocardiogram

examination during a regular medical checkup between April 1 2015 and March 31 2016 and had no

known heart disease. The frequency of PVCs was recorded. Participants with PVCs were included in

the PVC group and a control group of participants without PVCs was set in a nested case-control study

to calculate the rate of complications for lifestyle-related diseases and the risk rate of PVCs for lifestyle-

related habits.

Results: Within the participant group, PVCs were observed in 303 individuals (1.7%). When compared

with the control group, the occurrence of regularly drinking alcohol (P=0.009) and insomnia (P=0.006)

were significantly higher in the PVC group. Factors related to the onset of PVCs were examined using

univariate analysis. The odds ratio (OR) was 1.731 in participants who regularly drank alcohol (95% CI:

1.146―2.633, P=0.009) when compared with participants who did not regularly drink alcohol, and 1.569

in participants with insomnia (95% CI: 1.023―2.422, P=0.040) when compared with participants without

insomnia.

Conclusion: The frequency of PVCs recorded at regular medical checkups in Japanese office workers

without heart disease was 1.7%. Within our group of participants, the factors related to the onset of

PVCs were a history of regularly drinking alcohol and sleep disorders.

(J Nippon Med Sch 2018; 85: 337―342)
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Introduction

Premature ventricular contractions (PVCs) are often

found at regular medical checkups. The prognosis of pa-

tients with PVCs and no history of heart disease is the

same as in patients with no PVCs and no history of heart

disease1,2; however, it is reported that mental and physi-

cal stresses and lifestyle-related habits are related to the

development of PVCs3,4. In this study we aimed to clarify

the frequency of PVCs observed during regular medical

checkups in Japanese white-collar workers as well as the

factors related to the onset of PVCs based on medical

checkup data and their reported lifestyle-related habits.

Materials and Methods

Participants

A standard 12-lead electrocardiogram (ECG) examina-

tion was performed on 17,721 members of staff of FU-

JITSU Limited or affiliated companies during a regular
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Fig.　1　Flowchart for inclusion criteria.
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medical checkup between April 1 2015 and March 31

2016 at The Health Examination Center, FUJITSU Ltd. Of

these individuals, 17,641 were non-shift workers and

white-collar workers (15,052 men and 2,589 women) who

had no known heart disease. Retired employees were ex-

cluded from the participant group. PVCs were observed

in 303 participants. Of these participants, 237 whose

matched control case was available (control group 237

participants) were included in the PVC group. A total of

474 participants were included in the final analysis (Fig.

1).

Information regarding gender, age, height, weight,

body mass index (BMI), abdominal circumference, previ-

ous illnesses (including cardiovascular disease), use or

non-use of antihypertensive agents, use of anti-diabetic

medications (including insulin), and use of lipid metabo-

lism disorder medications was collected at the medical

checkup. Obesity was defined as a BMI of �25 kg/m2.

Hypertension was defined as a systolic blood pressure

(BP) �140 mmHg and/ or diastolic BP �90 mmHg and/

or current use of antihypertensive medications. Diabetes

mellitus was defined as a glucose level of �126 mg dL−1

in the fasting state or as a glycosylated hemoglobin �
6.5%, according to the National Glycohemoglobin Stan-

dardization Program and/ or current use of anti-diabetic

medications. Participants with a low-density lipoprotein-

cholesterol �140 mg dL−1, a high-density lipoprotein-

cholesterol <40 mg dL−1 or a triglyceride level �150 mg

dL−1, as well as participants who were receiving lipid me-

tabolism disorder treatments, were defined as having

dyslipidemia. Participants with neuropsychiatric disor-

ders were defined as individuals who were receiving

psychotropic drugs and/or sleeping pills.

Participants with heart disease were defined as persons

who responded as having cardiovascular disease (includ-

ing those who were currently undergoing treatment) in a

medical interview at the medical checkup or as persons

who were determined to have atrial fibrillation on the

electrocardiogram readout during the medical check.

Other participants were defined as persons without heart

disease.

Questionnaires about Lifestyle

Lifestyle-related habits during the most recent 2―3

months were recorded before the medical checkup. The

criterion for a smoking habit was defined as a current

smoker with a regular smoking habit at the time of the

medical checkup. The criterion for a drinking habit was

defined as alcohol consumption once a week or more

and a daily average alcohol consumption (g) was calcu-

lated. Exercise habit was defined as regular exercise of

once a week or more. For sleep, the average sleep dura-

tion and the presence of a sleep disorder were recorded.

The presence or absence of sleep-onset insomnia, sleep

maintenance insomnia, and sleep-offset insomnia were
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recorded. The criteria for insomnia were defined as a

condition with the occurrence of at least one of the afore-

mentioned signs of a sleep disorder. The monthly aver-

age duration of overtime at work was recorded.

Electrocardiogram

An ECG was performed using Cardio Star FCP-7541

(Fukuda Denshi, Tokyo, Japan). Electrocardiograms were

measured at a paper speed of 25 mm/s and at a gain of

10 mm/mV. The time of recording was 10 seconds. The

electrocardiographic findings were independently evalu-

ated by five trained cardiologists, according to the Min-

nesota Code. Of the 474 participants who were included

in the final analysis, there were no participants with a

conduction disturbance in the second- or third-degree

atrioventricular block, left bundle branch block, or right

bundle block. Furthermore, there were no staff members

that indicated they had suffered from ventricular tachy-

cardia with three or more PVC events in succession or

polymorphic PVC events in succession. One participant

described two monomorphic PVCs in succession.

Case Matching

Participants without PVCs, who were the same sex and

age ±3 years as 303 participants with PVCs in the same

company and department/office, were selected and in-

cluded in a control group of 237 participants. Meanwhile,

237 participants with PVCs, whose case-matched control

was available, were included in the PVC group (Fig. 1).

Participants with missing results from the medical inter-

view and/or missing data for blood tests or urine tests,

participants with obvious organic renal disease, partici-

pants who had an eGFR <50 mL min−1 per 1.73 m2, par-

ticipants with thyroid disease, quadruple amputees, or

participants with muscular conditions were excluded.

Statistical Analysis

The data are expressed as means ± standard deviation.

Differences between the two groups were determined by

the analysis of variance; Student’s t-test was used for

multigroup comparisons. Case matching was conducted

using a nested case control design. Univariate regression

analyses were performed to determine factors related to

the onset of PVCs. Statistical analyses were conducted

using JMP software for Windows (version 10.0; SAS Insti-

tute, Cary, NC, USA). Statistical significance was set at a

p value <0.05.

Ethical Approval

This research was conducted in accordance with the

Declaration of Helsinki. In conducting research, we made

all information that could identify individuals anony-

mous and conducted the study under strict control with

reference to the “Guidelines for Proper Handling of Per-

sonal Information by Medical Care/Nursing Care Service

Providers” of the Ministry of Health, Labour and Welfare

of Japan. The FUJITSU Clinic Ethics Committee deliber-

ated this study, and we obtained approval from the Com-

mittee before conducting this study (Ethical Committee

Approval Number 07 and 09).

Results

Participants’ Backgrounds

The average age of the participant group (n=17,641)

was 47.3±6.9 (19―64) years old. Of these participants, 303

participants (1.7%) indicated the presence of PVCs.

The background of participants included in the final

analysis is shown in Table 1. The average age of the total

474 participants assigned to the PVC group (237 partici-

pants) and the control group (237 participants) was 49.0±

6.2 years old. Men accounted for 89%. There were signifi-

cant differences in the presence or absence of regularly

drinking alcohol (P=0.009) and alcohol consumption on

average 0―19 g/day (P=0.010) and the rates of insomnia

(P=0.006) and sleep offset insomnia (P=0.006) in the PVC

group when compared with the control group (Table 1).

Factors Related to PVCs

Factors related to the onset of PVCs recorded with an

ECG were examined using a univariate analysis based on

factors indicated by a statistical significance noted in Ta-

ble 1. The odds ratios (ORs) were 1.731 and 1.868 in par-

ticipants who regularly drank alcohol (95% CI: 1.146―
2.633, P=0.009) and participants with an alcohol con-

sumption of 0―19 g/day (95% CI: 1.210―2.903, P=0.005)

when compared with participants who did not report

regularly drinking alcohol respectively. In addition, the

OR in participants with insomnia was 1.569 (95 %CI:

1.023―2.422, P=0.040) when compared with participants

with no insomnia. In participants with sleep offset in-

somnia the OR was 3.194 (95% CI: 1.394―8.246, P=0.009)

(Table 2).

Discussion

This study was conducted based on intra-corporate regu-

lar medical checkups excluding retired employees; there-

fore, it can be considered that there was no difference in

health awareness among the participants. Furthermore,

comparisons were conducted between staff members in

the same workplace in the nested case control design to

eliminate differences in the working environment as

much as possible.
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Table　1　Participant background

All participants
Control 
group

PVC 
group

P-value

Number of participants 474 237 237 /

Men (%) 422 (89) 211 (89) 211 (89) 1.000

Age (years) [27―64 years] 49.0±6.2 49.0±6.3 49.1±6.3 0.895

BMI (kg/m2) 24.1±3.8 23.9±3.5 24.3±4.0 0.273

Obesity (%) 166 (35)  81 (34)  85 (36) 0.725

Abdominal circumference (cm) 85.3±9.8 84.9±9.6 85.7±10.1 0.362

Current smoker (%) 115 (24)  58 (24)  57 (24) 0.915

Alcohol consumption (%) 349 (74) 162 (68) 187 (79) 0.009

Ethanol 0―19 g/day (%) 246 (52) 109 (46) 137 (58) 0.010

Ethanol 20 g or more (%) 102 (22)  52 (22)  50 (21) 0.823

Exercise habits (%) 187 (39)  88 (37)  99 (42) 0.301

Sleep time (hours) 5.9±1.0 5.8±1.1 5.9±0.9 0.579

<6 hours 158 (33)  84 (35)  74 (31) 0.330

Insomnia (%) 111 (23)  46 (19)  65 (27) 0.039

Sleep onset insomnia (%)  48 (10)  25 (11)  23 (10) 0.761

Sleep maintenance insomonia (%)  64 (14)  26 (11)  38 (14) 0.107

Sleep offset insomnia (%) 28 (6)  7 (3) 21 (9) 0.006

Overtime at work ≥ 40 hours/month (%) 134 (28)  72 (30)  62 (26) 0.308

Hypertension (%) 107 (23)  52 (22)  55 (23) 0.761

Dyslipidemia (%) 247 (52) 125 (53) 122 (51) 0.746

Diabetes mellitus (%) 34 (7) 18 (8) 16 (7) 0.703

Neuropsychiaric disorders (%) 24 (5) 13 (5) 11 (5) 0.675

Abbreviations: BMI, body mass index. The values are presented as the mean±standard deviation.

Table　2　Odds ratios for PVC

(n=474) Odds ratio 95%CI P-value

Non drinker Reference

Alcohol consumption (+) 1.731 1.146―2.633 0.009

Ethanol 0―19 g/day 1.868 1.210―2.903 0.005

Ethanol 20 g or more 1.442 0.851―2.452 0.174

Insomnia (–) Reference

Insomnia (+) 1.569 1.023―2.422 0.040

Sleep onset insomnia 0.911 0.499―1.658 0.761

Sleep maintenance insominia 1.550 0.912―2.670 0.109

Sleep offset insomnia 3.194 1.394―8.246 0.009

Abbreviations: CI, confidence interval.

Clinical Characteristics and Prevalence of Participants

with PVCs

PVCs were recorded in 1.7% of the participants (303

participants) using a standard 12-lead ECG. A very small

number of studies reported the prevalence of PVCs on a

standard 12-lead ECG. Qureshi W et al.1 reported that

PVCs on a standard 12-lead ECG were seen in 1.5% of

the participants without heart disease in a study con-

ducted with 7,504 individuals in the United States aged

20 or over. The mean age was 60 years old.

A previous survey was conducted with 11,158 indi-

viduals in Japan wherein PVCs on a 12-lead ECG were

observed in 1.4% of men and 1.1% of women, excluding

persons with cardiovascular disease5. In addition, PVCs

were recorded in 3―5% of the participants in the United

States, and the recording time of the ECG was 40 seconds

to 2 minutes in these studies6,7.

The background of participants and the recording time

of the ECG in this study were different from the above

reports. It is presumed that an ECG recording time of 10

seconds at medical checkups in Japan is standard prac-

tice; therefore, we could not simply compare the fre-
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quency of the recorded PVCs. It is known that a longer

recording time for ECGs leads to more frequent detection

of PVCs1,5―7.

PVCs in individuals without heart disease is more fre-

quent during the day than it is at night and is transiently

suppressed by sinus tachycardia8. Therefore, a standard

12-lead ECG recorded during the day and at rest during

a medical checkup may be an effective screening test for

PVCs.

Relationship between PVCs and Lifestyle

The relationship between participants who regularly

drank alcohol or suffered from insomnia and the inci-

dence of PVCs detected at a medical checkup was ob-

served in this study. However, significant differences

were not indicated between the two groups for diabetes,

hypertension, lipid metabolism disorders, a history of

neuropsychiatric disorders, and physical findings such as

blood pressure and blood test data (including data re-

lated to renal function, liver function and uric acid lev-

els) (Data not shown).

It is known that regularly drinking alcohol is related to

the presence of arrhythmias2,9. It is considered that exces-

sive alcohol consumption causes cardiac damage, exacer-

bation of cardiac function, heart failure, and arrhythmias

among other things through various actions in a dose-

dependent manner10.

It is unclear how alcohol consumption had an influ-

ence on PVCs from the results of this study. Our results

indicated that the risk rate of PVCs was high in partici-

pants who drank an average of 0―19 g/day of alcohol,

but did not indicate that the development of PVCs was

high in a dose-dependent manner. It was considered that

this result could indicate a statistically significant differ-

ence because the percentage of alcohol consumption, on

average 0―19 g/day, was high in the group of staff mem-

bers who drank alcohol regularly. In addition, the study

participants who reported drinking might have had sev-

eral factors, such as tobacco use, caffeine intake, electro-

lyte imbalances, or stress, that acted synergistically to

cause PVCs3,4,11,12.

There was a relationship between the presence of in-

somnia and the onset of PVCs in this study, however,

there was no relationship between the duration of the

participants’ sleep and the onset of PVCs. A question

asking about diurnal functional disorders due to insom-

nia, defined in the International Classification of Sleep

Disorders, 3rd Edition (ICD-3)13, was not included in this

study. In addition, the duration and frequency of sleep

disorders were not included in the investigation. There-

fore, the cases that we classified as insomnia might not

be clinically defined as insomnia.

There are a number of reports that sleep deprivation

can cause PVCs14,15; however, there are very few reports

describing that insomnia can cause PVCs. However, it is

known that depression and mental and physical stresses

can cause PVCs16―18. Furthermore, insomnia is closely re-

lated to depression and mental and physical stresses19,20.

Therefore, a possibility that insomnia might be linked

with development of PVCs was considered. In our study,

sleep offset insomnia was linked with the development

of PVCs; however, the cause was unclear.

Obstructive sleep apnea (OSA), which is a cause of a

sleep disorders, was not included in the results of this

study. OSA is also a known causal factor of PVCs21; there-

fore, studies that also include OSA would be needed in

the future.

Clinical Implications of the Results of this Study

When a PVC was recorded using an ECG at a medical

checkup, regardless of the absence of heart disease, there

was a possibility that the individual’s lifestyle, such as

drinking alcohol or suffering from insomnia, might be re-

flected in the result16―20. In particular, the participants with

the highest occurrence of PVCs were found when the

amount of alcohol consumption was 0―19 g/day or the

participants had sleep offset insomnia.

Follow-up Survey

Of the 303 workers with PVCs in this study, 99 pa-

tients underwent complete examinations and at least 9

patients received some kind of therapies. It is still contro-

versial whether a PVC on a standard 12-lead ECG is a

significant factor for cardiovascular disease development

and mortality. Qureshi W et al.1 reported that PVCs on a

standard 12-lead ECG were not associated with a risk of

mortality and cardiovascular disease. On the other hand,

Hirose H et al.4 reported that PVCs on a standard 12-lead

ECG were a predictive factor for cardiac death only in

healthy men and Watanabe H et al.22 reported that PVCs

on a standard 12-lead ECG were a prognostic factor for

the risk of atrial fibrillation. It is vitally important to con-

duct a follow-up study.

Study Limitations

This was a small, retrospective, single-center, case-

controlled study. Therefore, a larger, more comprehensive

study is warranted. It is unclear whether the results of

the present study would be applicable to general work-

ers. The background of participants was based on the

participants’ own answers; therefore, they might be inac-

curate. Gender differences were not considered in this
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study, although there is a report that there are gender

differences in the effects of stress at the workplace on the

body23.

The ECGs were recorded for 10 seconds during the

medical checkups in this study although a long-duration

recording, such as a 24-hour recording, is ordinarily re-

quired to make a diagnosis of arrhythmia. In addition,

the presence or absence of heart disease was examined

based on a medical interview only. Therefore, we could

not exclude the possibility that there might be partici-

pants with undiagnosed heart disease24,25. The morphol-

ogy and origin of the PVCs were not examined in this

study.

Conflict of Interest: The authors declare no conflict of inter-

est.
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