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ABSTRACT 

Introduction: In recent years, the placement frequency of permanent pacemakers has increased due to some risk 

factors, some of which are carried out through cables. Objective: To determine the prevalence and related factors of 

permanent pacemaker implantation in adult patients in the cardiology department of José Calasco Artega hospital in 

2017. Methods: a randomized cross–sectional study was conducted on 422 patients over 18 years old in the cardiology 

department of “José Carrasco Arteaga” hospital in Cuenca, Ecuador from January to December 2017. Information is 

processed in SPSS software version 24. Descriptive statistical analysis based on frequency and percentage was used to 

measure the statistical correlation with odds ratio (or) within 95% confidence interval. When p<0.05, it was considered 

to be statistically significant. Results: The implantation rate of cardiac pacemaker was 7.1%, and the average age was 

65.52 years (DS±14.77), mainly male. The risk factors associated with pacemaker implantation were atrioventricu-

lar block or 42.56 (95% confidence interval: 16.06–112.73, p=0.000); Sinoatrial node disease or 59.34 (95% CI: 

11.67–301.93, P=0.000) and others or 0.017 (95% confidence interval: 0.00–0.05, p=0.000). Atrial fibrillation was not 

statistically significant or 1.71 (95% confidence interval: 0.62–4.71, p=0.354). Conclusion: The prevalence of pace-

maker implantation is 7.1%, which is related to atrioventricular block, which is the main risk factor, followed by nodu-

lar diseases. 
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1. Introduction

At present, the use of permanent pacemakers 

has increased in recent years, secondary to various 

risk factors, some of which are modicable[1]. This is a 

medical procedure implemented since the 1950s. At 

present, it has completely changed the management 

of some diseases through minimally invasive tech-

nology and low complication rate[2]. 

Unlike developing countries without specific 

data, the frequency of implementation in developed 

countries is 200 to 1000 per million inhabitants[3]. 

Previous studies have shown that the most common 

cause of implantation is still conduction disorder, of 
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which the most prominent 85% are sinoatrial node 

dysfunction and complete atrioventricular block[4,5]. 

In developed countries such as the United States and 

Europe, the prevalence of pacemaker implantation is 

30% to 50%[4]; According to the records of the 

Spanish Society of Cardiology in 2017, this propor-

tion in Spain is 32.1%, so it is still a globally repre-

sentative problem[5]. 

In Ecuador, Dr. Abel Gilbert Ponton of 

Guayaquil specialized hospital conducted a study. In 

2017, Izaguirre S determined 15% of the prevalence 

of pacemaker implantation through his research[6]. 

2. Materials and methods

A cross–sectional and retrospective study was 

conducted by reviewing the clinical history of the 

AS400 system in José Carrasco Arteaga hospital 

and collecting information using a form pre- estab-

lished by the author. The sample consisted of 422 

patients over the age of 18, who were randomly se-

lected and met the inclusion criteria. 

The information is processed by SPSS version 

24 (Windows statistical product and service solu-

tion). Descriptive statistics is used for analysis to 

determine the absolute frequency and percentage. 

The statistical correlation and odds ratio (or) are 

measured within the 95% confidence interval. 

When p<0.05, it is considered to be statistically 

significant. 

3. Results

Among the adults treated in the cardiology 

department of “José Carrasco Arteaga” hospital, the 

pacemaker implantation rate was 7.1%; 5.2% were 

carriers and 88.7% were not implanted (Figure 1). 

As for the sociodemographic variables of pacemaker 

implantation, 266 men (63.0%) were dominant, of 

which 5.7% were implanted with permanent pace-

makers. The average age was 65.52 ± 14.77 years, 

including 223 elderly (52.9%) and 22 permanent 

pacemaker implants (5.2%). 322 cases (76.3%) were 

urban residents. According to marital status, the 

most common group was 286 (67.8%). The main 

education was 177 people (41.9%) in primary school, 

of which 16 (3.85%) received permanent pacemaker 

implantation. Finally, the most common occupation 

is 164 retirees (38.9%), of which 19 (4.5%) need to 

install such equipment. (Table 1). 

Figure 1. XRD Prevalence of permanent pacemaker implantation. José calasco altega hospital, 2017. 

Source: database. Editor: Author 

Atrioventricular block and permanent pace-

maker implantation or 42.56 (95% confidence in-

terval: 16.06–112.73 p<0.001); Sinoatrial node dis-

ease or 59.34 (95% confidence interval: 

11.66–301936; P<0.001). Unlike atrial fibrillation, 

atrial fibrillation was not statistically significant or: 

1.71 (95% confidence interval 0.62–4.71, P=0.354). 

Although according to our study, other categories 

and our study were interpreted as the protective 

factor or 0.017 (95% CI 0.00–0.08), this phenome-

non only applies to the placement of these devices, 

not to the progression of cardiac structural diseases 

(Table 2). 
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Table 1. Prevalence of permanent pacemaker implantation. José Calasco Altega hospital, 2017 

Variable Implantation of yes Pacemaker not Carrier Total Total 

Gender      

Female 6 (1.4%) 145 (34.4%) 5 (1.2%) 156 (37.0%) 0.574 

Male 24 (5.7%) 225 (53.3%) 17 (4.0%) 266 (63.0%)  

Age * year      

18–39 0 (0.0%) 30 (7.1%) (0.5%) 32 (7.6)  

      

40–64 8 (1.9%) 149 (35.3%) 10 (2.4%) 167 (39.6%) 0.003 

Over 65 22 (5.2%) 191 (45.2%) 10 (2.3%) 223 (52.9%)  

Residence      

Countryside 10 (2.4%) 88 (20.9%) 2 (0.5%) 100 (23.7%) 0.046 

Urban 20 (4.7%) 282 (06.8%) 20 (4.7%) 322 (7(5.3%)  

Marital status      

Single 2 (0.5%) 28 (6.6%) 2 (0.5%) 32 (7.0%)  

European Union of banks 

for reconstruction and 

development 

0 (0.0%) 8 (1.9%) 0 (0.0%) 8 (1.9%)  

Married 18 (4.3%) 251 (59.5%) 17 (4.0%) 286 (67.8%) 0.152 

Divorced 2 (0.5%) 26 (6.2%) 0(0.0%) 28 (6.6%)  

Widower 8 (1.9%) 57 (13.5%) 3(0.7%) 68 (10.1%)  

Teaching level      

Illiteracy 0 (0.0%) 8 (1.9%) 0 (0.0%) 8 (1.9%)  

Primary 16 (3.8%) 153 (36.3%) 8 (1.9%) 177 (41.9%) 0.235 

Secondary 9 (2.1%) 121 (28.6%) 7 (1.7%) 137 (32.5%)  

Superior 5 (1.2%) 88 (20.8%) 7 (1.6%) 100 (23.7)  

Eye movement      

Student 0 (0.0%) 3 (0.7%) 0 (0.0%) 3 (0.7%)  

Public Dependent 0 (0.0%) 220 (5.2%) 1 (0.2%) 23 (5.5%)  

Private teeth 2 (0.5%) 40 (9.5%) 3 (0.7%) 45 (10.7%) 0.382 

Uncorrelated 7 (1.7%) 100 (23.7%) 6 (1.4%) 113 (26.8%)  

Retired 19 (4.5%) 136 (32.2%) 9 (2.1%) 164 (38.9%)  

None 2 (0.5%) 69 (16.4%) (0.7%) 74 (17.5%)  

 



 Secaira Neira, et al.  

5 

Table 2. Factors related to permanent pacemaker implantation. José calasco altega hospital, 2017 

Related factors 

Implantation of yes Pacemaker not 

OR 

95% confi-

dence in-

terval 

 P value 

N=30 %=7,1 N=392 %=92,9 

AV block  

Yes 15 3.55 9 2.1 42.56 10.06 112.73 0,000 

No 15 3.56 383 90.8     

Sinus node 

Yes 7 1.66 2 0.5 59.34 11.67 301.93 0,000 

No 23 5.45 390 92.4     

Atrial fibrillation 

Yes 5 0.7 41 9.7 1.71 0.62 4.71 0,354 

No 25 6.4 351 83.2     

Other  

Yes 3 0.71 340 80.6 0.017 0.00 0.05 0,000 

No 27 6.40 52 12.3     

 

4. Discussion 

Our study showed that the prevalence of per-

manent pacemaker implantation was 7.1%, similar 

to the study conducted by Pellegrini C et al. In 

Germany in 2018, which showed that 9.9% of pa-

tients used this pacemaker[7], which may be due to 

the prevalence of cardiogenic diseases, including 

those risk factors indicating pacemakers. 

At the national level, the Izaguirre study con-

ducted in Guayaquil, Ecuador, in 2016 found that the 

prevalence of pacemaker implantation was higher, at 

15%. This may be because the complexity and 

solving ability of this hospital are higher, so the 

number of cases is more, not to mention that this 

population has similar socio demographic charac-

teristics with the population we studied. 

Based on the sociodemographic variables ana-

lyzed, it was observed that:  

More than half of the study samples were 266 

men (63.0%), of which 24 (5.7%) were implanted 

with pacemakers; Similar to the study of Ruiz e.et al., 

Peru in 2015, 64% of them are men, which 

may be because men are more prone to cardiovas-

cular disease[8]. 

Permanent pacemaker implantation was most 

common in 223 people over 65 years old (52.9%); 

Pacemakers were implanted in 22 cases (5.2%); Like 

the 2009 study of Femenia F et al. In Argentina, the 

study found that the prevalence of pacemaker im-

plantation in the age group over 65 increased by 

59.89%, This may be because risk factors and the 

likelihood of progression of these diseases increase 

with age. 

In terms of marital status, 286 (67.8%) were 

married and 18 (4.3%) were implanted with pace-

makers; This result was confirmed by Diaz m et al. 

In Quito, Ecuador in 2015, 56% of patients were 

married[9]. 

According to occupation, 164 patients (38.9%) 

were retired patients, of which 4.5% were implanted 

with pacemakers; This was followed by 1.7% in the 

independent group and 0.5% in the private depend-

ence group. 

The above research shows that for pacemaker 

implantation, they must meet some standards rec-

ognized by the European clinical practice guidelines 

for pacemaker and cardiac resynchronization thera-

py. 
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In our study, we observed association with 

atrioventricular block or 42.56 (95% confidence 

interval: 16.06–112.73, P=0.000), similar to the re-

sults of international studies, which confirmed this 

statistically significant association (or 9.95% CI: 

2.30–42.95 p value 0.002 (P=0.057)[10,11]. Sinoatrial 

node disease or 59.34 (95% confidence interval: 

11.67–30.1936 P=0.000) established this association 

and considered it a risk factor, which is consistent 

with the study conducted by Fernandez and collab-

orators in Buenos Aires, Argentina or 2.09 (95% CI 

1.09–3.07 P=0.025[10,11]). 

According to our study, atrial fibrillation was 

considered a risk factor[12] (or 1.71; 95% CI: 

0.62–4.71), but it was not statistically significant (P 

0.354). Cosedis et al. Confirmed this in the 2012 

study in the United States, which pointed out that the 

initial treatment of atrial fibrillation is drug treat-

ment and ablation (P=0.007), and pacemaker im-

plantation is the last treatment measure[13]. 

5. Conclusions 

The prevalence of pacemaker implantation 

is 7.1%, which is related to atrioventricular block, 

which is the main risk factor, followed by nodular 

diseases. 

Conflict of interest 

The authors declare no conflict of interest. 

References 

1. Ramirez L, Segura L, Chunllo R. Marcapaso 

unicameral con simulación bicameral: presentación 

de un caso [Single chamber pacemaker and two 

chamber simulation: A case report]. Camagui 

Medical Records 2012; 16(5): 637–643.  

2. Femenia J, Arce M, Peñafort F, et al. 

Complicaciones del implante de marcapaso 

definitivo. ¿Unevento operador dependiente? 

Análisis de 743 pacientes consecutivos [Event 

related operators?]. Analysis of 743 consecutive in-

patients Mexican heart disease archives 2010; 80(2): 

95–99. 

3. García E, Siles S. Síndrome de Marcapaso en 

paciente con Síndrome [Patients with pacemaker 

syndrome]. Journal of Medical Sciences 2012; 

16(1): 43–46. 

4. Vogler J, Breithardt G, Eckardt L. Bradiarritmias 

y bloqueos de la conducción [Rhythmia and 

conduction block]. Spanish Journal of Cardiology 

2012; 65(7): 656–667. 

5. Pombo M, Cano O, Lorent D, et al. Resgistro 

español de marcapasos.XV informe oficial de la 

sección de estimulación cardiaca de la Sociedad 

Española de Cardiologpia [Fifteenth report of the 

cardiac pacing, Department of the Spanish Society 

of Cardiology]. Spanish Journal of Heartache 

2018; 71(15). 

6. Izaguirre S. Application of cardiac pacemaker in 

coronary artery nursing study conducted at Teodoro 

Maldonado hospital in 2016 [Phd Thesis]. 

Guayaquil: University of Guayaquil; 2017. 

7. Pellegrini C, Husser O, Kim WK, et al. Predictores 

de necesidad de marcapasos permanente y 

alteraciones de la conducción con elimplante 

transcatéter de una nueva válvula aórtica 

autoexpandible [Transcatheter implantation of a 

new self expandable aortic valve predicts 

permanent pacemaker demand and conduction 

disorders]. Spanish Journal of Cardiology 2018. 

8. Ruiz E. Clinical and pacing mode of patients with 

pacemaker implantation alberto sabogal sologuren 

hospital in essalud, 2011–2014 [Phd Thesis]. Lima, 

Peru: St. Martin de poles University; 2015. 

9. Diaz MJP. Depression level and quality of life in 

patients with pacemaker implantation dissertation 

quito: School of psychological sciences. [Phd The-

sis]. Central University of Ecuador; 2015. 

10. López Aguilera J, Segura Saint M, Mazuelos 

Bellido F, et al. Modificación de la conducción 

auriculoventricular tras e implante de prótesis 

aórtica CoreValve [Changes of atrioventricular 

conduction after aortic valve replacement]. Elsevier, 

Spanish Journal of Cardiology 2016; 69(1): 28–36. 

11. Manfredi A, Albornoz H, Gambogi R, et al. Se-

guimiento de marcapasos ycardiodesfibriladores 

[Follow up of pacemakers and defibrillators]. Na-

tional Resources Fund 2011; 15(1): 15–22. 

12. Férnandez G, Maid GF, Martinez Arias A, et al. 

Prevalencia de fibrilación auriculary factores 

predictores de su aparición en pacientes portadores 

de marcapasos bicamerales [Prevalence and 

predictors of atrial fibrillation in patients with dual 

chamber pacemakers]. Elsevier. 2016; 3(86): 

214–220. 

13. Cosedis Nielsen J, Johannessen A, Raatikainen P, et 

al. Radiofrequency Ablation as initial therapy 

inparoxysmal atrial fibrillation [Radiofrequency 

ablation as an initial treatment for paroxysmal atrial 

fibrillation]. New England Journal of Medicine 

2012; 367(17): 1–9. 

 


