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Background. the implantation of artificial pacemaker aims at increasing the Qol of patients and their recovery 
understood in line with who definition as bio-psychological and social well-being. 
Objectives. the aim of the study was to assess the influence of pacemaker implantation on the patients’ Qol. additionally, the 
analysis based on the gender of participants was conducted prior and after pacemaker implantation. 
Material and methods. two groups of patients participated in the study. the first one encompassed 100 patients following 
pacemaker implantation (47 women and 53 men), the second one included 58 patients qualified for implantation procedure 
22 women and 28 men. macnew heart disease health Related Quality of life Questionnaire was used in the study together 
with the original social and demographical survey. 
Results. In mental domain, the mean Qol (n = 100) of the study group amounted to 5.348 ± 0.92, whereas the mean Qol of 
the control group (n = 50) amounted 4.196 ± 0.85 where p = 0.000000. In physical domain, people after implantation obtained 
5.379 ± 1.01, people prior to pacemaker implantation obtained 3.516 ± 1.05 where p = 0.000000. In social domain, people 
following the procedure obtained Qol value amounting to 5.550 ± 0.99, whereas people qualified for pacemaker implantation 
obtained 3.692 ± 1.08 where p = 0.000000. 
Conclusions. the conducted studies and their analysis have shown that there is a statistically very significant correlation be-
tween Qol of people after pacemaker implantation and the group of people qualified for this procedure. the higher Qol was 
observed in people after pacemaker implantation.
Key words: pacemaker implantation, quality of life, gender.

Wstęp. stymulacja serca jest powszechną metodą leczenia zaburzeń rytmu serca, której rozwój odnotowuje 
się zarówno w Polsce, jak i na świecie. Postępy w tej dziedzinie pozwalają na doskonalenie wytycznych stosowanych w elek-
troterapii serca. Przewlekłe zaburzenia rytmu serca, będące zagrożeniem dla zdrowia i życia pacjentów, a które są powodem 
implantacji stymulatora serca, w istotny sposób wpływają na obniżenie subiektywnie odczuwanej jakości życia. stosowanie 
sztucznej stymulacji serca ma za zadanie podniesienie jakości życia pacjentów i ich powrót do zdrowia rozumianego jako 
dobrobyt biopsychospołeczny w myśl definicji Światowej organizacji zdrowia. 
Cel pracy. zbadanie wpływu implantacji stymulatora serca na jakość życia pacjentów. dodatkowo przeprowadzono analizę 
wpływu płci badanych na ich jakość życia przed i po zabiegu wszczepienia kardiostymulatora.
Materiał i metody. Przebadano dwie grupy pacjentów. Pierwszą z nich było 100 pacjentów po implantacji stymulatora serca 
(47 kobiet i 53 mężczyzn), drugą natomiast – 58 pacjentów zakwalifikowanych do zabiegu implantacji (22 kobiety i 28 męż-
czyzn). do badania wykorzystano kwestionariusz specyficzny macnew heart disease heath Related Quality of life Question-
naire (macnew) oraz autorską ankietę socjodemograficzną. 
Wyniki. w domenie psychicznej średnia jakość życia grupy badanej (n = 100) wyniosła 5,348 ± 0,92, natomiast grupy kontrol-
nej (n = 50) – 4,196 ± 0,85, przy p = 0,000000. w domenie fizycznej osoby po implantacji uzyskały jakość życia o wartości 
5,379 ± 1,01, osoby przed wszczepieniem stymulatora – 3,516 ± 1,05, przy p = 0,000000. w domenie społecznej, osoby po 
zabiegu osiągnęły wartość jakości życia 5,550 ± 0,99, natomiast pacjenci zakwalifikowani do implantacji stymulatora – 3,692 
± 1,08, przy p = 0,000000. 
Wnioski. Przeprowadzone badania oraz ich analiza wykazały, że istnieje bardzo silna istotna statystycznie zależność między 
jakością życia pacjentów poddanych zabiegowi implantacji stymulatora serca a grupą osób zakwalifikowanych do tego zabie-
gu. obserwuje się wyższą jakość życia u osób po przebytym zabiegu wszczepienia rozrusznika serca.
Słowa kluczowe: wszczepienie rozrusznika, jakość życia, różnice płci. 

Streszczenie

Summary

Background
heart stimulation is a widely accepted treatment method 

of heart rhythm disorders and a routine procedure applied in 
many countries. 

the main objective of pacemaker implantation consists 
in improving patient’s Qol and eliminating symptoms stem-
ming from heart automatism functioning disorders [1]. the in-
dications for pacemakers implantation have changed together 
with studies development in the field of electrocardiology [2]. 

guidelines concerning permanent pacing and its ap-
plication in particular diseases and syndromes have been 

developed by professional committees and working groups. 
these teams are to modify the guidelines from time to time. 
a committee comprising the american college of cardiol-
ogy and the american heart association divided indica-
tions for pacemaker implantation into specific groups. these 
groups were then divided into three classes:
1) class I – absolute indications,
2) class II – relative indications,
3) class III – no indications [2, 3]. 

another substantial matter discussed in the guidelines 
whose importance has been underlined by clinicians in 
the course of agreeing on the necessity for pacemaker im-
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plantation is chronotropic incompetence i.e. inability to 
increase the heart rate during exercise or even emotional 
stress. chronotropic incompetence occurs when a patient 
fails to achieve 85% of age-Predicted maximum heart Rate 
(aPmhR) [4]. 

while qualifying a patient for a pacemaker implantation, 
typical arrhythmia symptoms and their intensification as well 
as possible causes are considered, this influencing a choice 
of type of future stimulation. the symptoms include: palpita-
tions, presyncope, syncope, cardiac arrest, sudden falling, 
angina pectoris related to heart rhythm disorders, fatigue as 
well as symptoms of acute heart failure (shock, low cardiac 
output, pulmonary oedema) and chronic heart failure (dys-
pnoea, quick breath, heart dilatation, blood stasis in periph-
eral circulation) [5].

the attempt to define Qol has been undertaken by all 
fields of science including humanities such as psychology, 
sociology or pedagogics as well as economics and hard sci-
ence, and within recent decades by medicine in particular. 
one of most commonly cited definition of the Qol is the 
one coined by the who according to which the Qol is “in-
dividual’s perception of their position in life, in the context 
of the culture and value systems in which they live and in re-
lation to their goals, expectations, standards, and concerns” 
[6]. this interpretation of the Qol encompasses physical 
and mental condition, social relations, environment and re-
ligion, personal beliefs and opinions [7]. 

the first attempts of physicians to develop a general 
model of measuring people’s Qol were based on the analy-
sis of physiological parameters of human body. coining 
of a new term i.e. health related quality of life – hRQol 
resulted from distinguishing various, subjective biopsycho-
social health factors such as professional satisfaction level, 
material conditions, finding fulfilment in a family life [8]. 
schipper was the first who introduced this term (1990) [9]. 
according to schipper, hRQol represents “the functional 
effect of illness and its consequent therapy upon a patient, 
as subjectively or objectively perceived by the patient” and 
it can be divided into four areas: physical, mental, and social 
including also economic conditions and somatic sensations. 
the main hRQol assumption is that health is a prerequisite 
for optimal Qol [8]. 

currently, the analysis of hRQol takes into consideration 
a different view of the functioning of a sick person, drawing 
attention to a fact that a well-being and good Qol depend 
also on time survived without a dysfunction or disability. 

objective assessment should encompass both physical, 
mental, and social aspects as well as interpersonal relations 
developed by a given individual. the analysis of patient’s 
subjective opinion is a key element enabling improvement 
of care provided to the patient. 

Qol monitoring in cardiology is extremely useful for 
improving treatment procedures. this, on the other hand, 
makes it possible to avoid re-hospitalizations and decrease 
the mortality rate. striving to unify the procedure of the Qol 
measuring in cardiology, the european society of cardiol-
ogy together with the european association for Psycho-
therapy introduced an initiative called the euro cardin Qol 
Project. the result of this project is to consist in drawing up 
a standardized heartQol questionnaire, designed especially 
for evaluation of the Qol level of people suffering from heart 
diseases [9].

Objectives
the general availability of permanent pacemaker therapy 

contributes to lengthening of patients’ lives. the ever more 
state-of-the-art cardiac implants equipped with ever better 
electrodes and batteries enabling longer functioning of these 
devices without the necessity to replace a battery or the whole 
pacing system so frequently, influenced, to a significant extent, 
the extension of survival time by reducing the risk of patients’ 
health deterioration connected with such procedures [10]. 

the goal of implantation of permanent pacemaker in 
a patient suffering from arrhythmia is to reduce the symp-
toms of the condition and improve comfort of life. however, 
the performance of this procedure results in establishing per-
manent connection of the patient with the pacemaker moni-
toring centre [2]. 

the aim of this work was to determine the Qol level of pa-
tients who had undergone pacemaker implantation procedure:
1) conduct a study and analyse the influence of pacema-

ker implantation on hRQol, 
2) evaluate the Qol level in psychical, mental and social 

domains depending on sex,
3) compare the Qol level of patients after pacemaker im-

plantation (a study group) with a population of patients 
waiting for the procedure (a study group).

Material and methods
the study encompassed patients after pacemaker im-

plantation procedure and people qualified for the procedure. 
the participation in the study was voluntary, all patients had 
been informed about the aim of the study; the rules and the 
course of the study had been explained and each patient 
had granted their consent to participate in the study. 

two groups of patients participated in the study. the 
first one – a study group comprised patients after pacemaker 
implantation, the number of patients amounted to 100 (the 
average age for women was 61.8 and men 63.8). the sec-
ond group – a control group consisted of patients currently 
staying at the hospital department, qualified for pacemaker 
implantation, the number of patients amounted to 50 (the 
average age for women was 64.3 and men 59.5).

Study methods 

the Qol was assessed with a standardized macnew 
heart disease health Related Quality of life Questionnaire 
(macnew). this questionnaire belongs to a group of specific 
tools for assessing hRQol and was developed on the basis 
of an original questionnaire used before only for people after 
myocardial infraction i.e. Quality of life after myocardial 
Infarction Questionnaire (QlmI) [11]. the result of each of 
domains (physical, mental, and social) of macnew Ques-
tionnaire is calculated separately by adding all the obtained 
points for answers given and then dividing the obtained re-
sult by the number of questions to which the patient has 
provided answers [11–14]. 

the statistical analysis of the data was performed with 
a use of a computer programme “statistica”. a t-test for in-
dependent samples was applied (both a study and control 
group are independent groups).

a chi-squared test of highest credibility for discrete vari-
ables was used. In both cases a statistically significant differ-
ence was established at p < 0.05.

Results
sociodemographic characteristics of the study groups is 

presented in table 1. 

Results acquired on the basis  
of MacNew Questionnaire

Mental domain of the QoL 
the t-test show that there is a strong correlation between 

mental domain of the Qol and pacemaker implantation. 
People prior to implantation (marked 0) have much worse 
results in this domain that people after pacemaker implanta-
tion (marked 1). the Qol index in the mental domain is by 
1.151 higher in people after pacemaker implantation than in 
people waiting for this procedure (tab. 2).
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Table 1. Sociodemographic characteristics of the study group

Factor N = 100 N = 50 Analysis

patients after pacemaker 
implantation

patients qualified for pace-
maker implantation

N %  N % X2 p

Gender
female
male

47
53

47%
53%

22
28

44
56

5.34 0.01

Age
female
male

mean 61.8
mean 63.8

64.3
59.3

3.11 0.05

Marital status
single
married

30
70

30
70

22
28

48
52

10.8 0.001

Education 
primary
vocational
secondary
tertiary

19
6
44
31

19
6
44
31

12
1
18
19

24
2
36
38

3.15 0.35

Domicile
city 
country

77
23

77
23

36
14

72
28

3.08 0.07

Work activity
works
rent
retirement
unemployed

37
5
49
9

37
5
49
9

19
7
22
2

38
14
44
4

2.18 0.05

Reasons for pacemaker implantation
blackouts
a–V heart block I0

and II 0

bradycardia
sick sinus syndrome
atrial fibrilation
heart failure

19
15
12
12
10
8

19
15
12
12
10
8

3
11
8
7
6
5

6
22
16
14
12
10

9.54 0.02

p – calculative significance level.

Table 2. Mental domain of the quality of life

Variable
Mean 0  
(prior to  
implantation)

Mean 1  
(after  
implantation)

t df p N 
(0)

N 
(1)

Standard 
deviation 
0

Standard 
deviation 
1

Mental domain 4.196000 5.347000 7.370685 148 0.000000 50 100 0.854517 0.923995

Mental domain/women 3.865000 5.271277 5.979371 67 0.000000 22 47 0.797489 0.957584

Mental domain/men 4.456071 5.414151 4.707403 79 0.000011 28 53 0.819211 0.896938

Table 3. Physical domain of the quality of life

Variable
Mean 0  
(prior to  
implantation)

Mean 1  
(after  
implantation)

t df p N 
(0)

N 
(1)

Standard 
deviation
0

Standard 
deviation 
1

Physical domain 3.516600 5.379700 10.50925 148 0.000000 50 100 1.048921 1.010739

Physical domain/women 3.023636 5.361702 9.261196 67 0.000000 22 47 0.985178 0.973674

Physical domain/men 3.903929 5.395660 6.287081 79 0.000000 28 53 0.942465 1.051547

Table 4. Social domain of the quality of life

Variable
Mean 0 
(prior to im-
plantation)

Mean 1 
(after im-
plantation)

t df p N 
(0)

N
(1)

Standard 
deviation 
0

Standard 
deviation 
1

Social domain 3.692400 5.550300 10.46378 148 0.000000 50 100 1.084833 0.994233

Social domain/women 3.213182 5.501277 9.060482 67 0.000000 22 47 0.929748 0.998674

Social domain/men 4.068929 5.593774 6.396101 79 0.000000 28 53 1.062688 0.997788
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dure. considering the division on the grounds of sex, one 
can observe a higher Qol index in men in every domain with 
a statistically strong correlation between the study and the 
control group (p = 0.000000). similar results were obtained 
by svensson et al. their study included 697 people and the 
aim was to evaluate the self-assessment of health condition 
of patients after pacemaker implantation. the men assessed 
their Qol higher (average age = 74.5) than the women [15]. 

the study of Qol in the mental and social domains, both 
in the female and male group have shown higher number of 
points in the study group than in the group of patients wait-
ing for pacemaker implantation procedure. 

akbarzadeh et al. conducted studies involving a group of 
78 patients. the Qol in mental domain was very high. these 
studies revealed, though, that higher results were obtained 
by patients with dual chamber stimulation than with a single 
chamber stimulation. considering lack of division based on 
the type of stimulation among the patients included in this 
study, one can combine the results of the study performed 
by akbarzadeh et al. into one group. on the other hand, the 
results obtained in the social domain point to a low level of 
the Qol in patients after pacemaker implantation [1]. 

the results of physical domain analysis show that both 
in women and in men there is a significant difference be-
tween the level of the Qol in favour of the group of patients 
after pacemaker implantation. In the case of women this dif-
ference amounted to 2.33 points and in the case of men 
amounted to 1.49 point. the improvement of the Qol in 
the physical domain in patients after pacemaker implanta-
tion was also observed by młynarski et al. [16]. they ap-
plied the mlwhF Questionnaire and assessed such spheres 
as mobility, activities of daily life, ability to self-care, pain 
and anxiety. the higher number of points scored, the worse 
Qol patients presented. the study participants were divided 
into two groups. In the first group, the indication for pace-
maker implantation consisted in atrioventricular block, in 
the second one a sinus node dysfunction. while analysing 
the physical domain one has to pay attention to satisfactory 
results presented by the said author in the scope of mobility, 
self-care, activities of daily life and pain [16].

the study conducted by kawik et al. shows the influence 
of physical domain on patients’ Qol. based on the survey de-
veloped for the purposes of that study, the authors determined 
percentage of patients characterised by particular parameters 
of the physical domain. the difficulties resulting from problems 
with physical domain made the patients ask for help of third 
parties which, to a large extent, decreased the Qol [17, 18]

In the literature, there are also studies involving patients 
whose pacemaker implantation was due to a course of a spe-
cific condition. one of these kind of studies was an analysis 
conducted by chudzik et al. concerning the influence of 
permanent pacing on the Qol of patients with chronic atrial 
fibrillation. the study involving 55 patients showed that the 
underlying condition could significantly influence the dete-
rioration of the Qol after the procedure. such complaints 
as: fatigue, dyspnoea, low exercise tolerance, fainting, diz-
ziness reduced, to a significant extent, the level of the Qol 
of these patients [19]. It shows how important the studies 
of the Qol of patients following various kinds of invasive 
procedures (including pacemaker implantation) are in rela-
tion to the main condition and negative symptoms occurring 
during its course. 

Conclusions
1. the Qol of patients after pacemaker implantation in 

mental, physical and social domains is significantly sta-
tistically better than in the group of patient waiting for 
pacemaker implantation procedure. 

2. In all studied domains, significantly statistically better 
Qol was observed in men than in women.

3. a positive influence of pacemaker implantation on 
subjectively perceived physical fitness of patients was 
observed. 

the level of Qol in mental domain was assessed in rela-
tion to particular demographical features of the study popu-
lation. the results have been presented below, for each of 
these features separately. 

Sex
the results show that both in a female and male group 

the examined correlation is statistically significant, though 
the correlation in the female group is stronger (the women 
from the control group (n = 50) have obtained worse results 
in this domain than men from the same group).

women after pacemaker implantation have higher Qol 
index by 1.406277 than women waiting for this procedure. 
this index in men with pacemakers is higher by 0.95808 
than in men qualified for this procedure (tab. 2).

Physical domain of the QoL
there is a significantly strong statistical correlation be-

tween physical domain of the Qol and pacemaker implan-
tation. People waiting for pacemaker implantation obtained 
much worse results in this domain as compared with peo-
ple after the procedure. the difference amounts to 1.8631  
(tab. 3).

similarly as in the assessment of mental domain, the 
analysis of physical domain also included calculating cor-
relations between particular demographical features. 

Sex
both in the female and male group the examined cor-

relation is statistically significant, though the correlation is 
stronger in the female group, women waiting for the proce-
dure obtained worse results in this domain than men quali-
fied for pacemaker implantation. In the case of women, the 
Qol index increases by 2.338066 in female patients after 
pacemaker implantation. In the case of men, this index is 
higher by 1.491731 in men after pacemaker implantation 
(tab. 3). 

Social domain of the QoL
there is a statistically strong significant correlation be-

tween the social domain and pacemaker implantation. People 
qualified for pacemaker implantation obtained worse results 
than people after this procedure. the mean number of points 
obtained in this domain by the patients from the study group 
(n = 100) was by 1.8579 higher than mean of points obtained 
by the patients from the control group (n = 50) (tab. 4).

similarly as in the case of previous domains, the relations 
between the social domain of the Qol and demographical 
features are to be presented.

Sex
the results show that both in the female and male group 

the examined correlation is strongly statistically significant, 
though the correlation in the female group is stronger; wom-
en qualified for the procedure obtained worse results in this 
domain than men waiting for the procedure. the Qol in 
social domain is higher by 2.2288095 points in women after 
pacemaker implantation that in women waiting for the pro-
cedure. In the male group, the Qol index in patients after 
pacemaker implantation is higher by 1.524845 than in pa-
tients waiting for the procedure (tab. 4).

Discussion
due to a lack of a questionnaire specific to assessing 

the Qol of people after pacemaker implantation, there are 
few publications concerning hRQol of this group of car-
diac patients in the literature. moreover, in the recent years 
it has been observed that the attention has been focused on 
researching the Qol of patients with implanted cardioverter 
and defibrillator as the effect of development of general heart 
stimulation and an attempt to support its further progress. 

the conducted analysis has shown that the Qol of peo-
ple after pacemaker implantation increases significantly as 
compared with the level of people qualified for the proce-
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