
Kubra et al. Int J Arrhythm           (2021) 22:10  
https://doi.org/10.1186/s42444-021-00039-7

RESEARCH

Myths and misperceptions in pacemaker 
patients: a quasi experimental study to assess 
effect of an educational intervention
Ghulam Kubra, Fariha Hasan, Faisal Qadir, Shazia Rasheed and Azam Shafquat*  

Abstract 

Background: Misconceptions regarding activities after pacemaker implantation can result in restrictions in daily 
life. This study aims at measuring the correction of misconceptions following an educational intervention utilizing a 
picture based brochure and personal counseling.

Methods: One hundred and twenty-eight patients were enrolled in a quasi experimental study on the day after 
pacemaker implantation. Patients’ perceptions about safety of various daily activities, medical procedures, and usage 
of appliances, in the presence of pacemaker was assessed using a questionnaire before and ten days after an educa-
tional intervention using a pictorial brochure. The number of correct responses before and after the intervention was 
compared to assess the change in patients’ perception.

Results: A total of 128 patients were interviewed at baseline, of which 115 followed-up at 10 days. Mean age of 
patients was 60.31 ± 12.81 years. In total, 76 (59.4%) were male and 61(47.7%) were illiterate. Mean correct responses 
increased from 64.47 ± 29.48% to 92.29 ± 14.42% (p < 0.001). Percent of questions answered correctly improved in all 
three categories after the intervention. Correct answers increased from 74.57 ± 24.94% to 95.65 ± 11.48% (p < 0.001) 
for routine daily activities, 51.09 ± 33.9% to 84.78 ± 20.86% (p < 0.001) for medical procedures and 64.03 ± 37.36% to 
92.57 ± 18.79% (p < 0.001) for domestic appliance usage.

Conclusion: Misconception that can adversely affect pacemaker patient’s quality of life can be corrected by coun-
seling with pictorial based brochures regardless of the patient’s baseline knowledge or education.

Keywords: Cardiac pacemaker, Artificial, Education, Patient, Electric power supplies/adverse effects, Electromagnetic 
fields/adverse effects, Household articles/instrumentation
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Background and objective
Pacemaker implantation for bradycardia can alleviate 
symptoms and possibly arrhythmia related death [1]. 
Post-pacemaker implantation patients should be able to 
resume most routine activities. However, studies have 
shown that patients may practice self-imposed restric-
tions that can affect their quality of life [2].

Common misbeliefs relate to posture and activity (e.g.: 
not sleeping on the side of pacemaker, restricting arm 
movements, not climbing stairs), avoiding use of com-
mon house hold appliances (including electrical switches, 
mobile phones, television, gas/microwave ovens) and 
restriction of various medical procedures (X-ray expo-
sure, ultrasound, CT (computerized tomography) scan 
[3]

There is limited data on pacemaker patients’ post-
implant life style from developing countries which 
may have a high proportion of illiterate population [4]. 
Full benefit of expensive therapies in resource limited 
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environments may not be achieved without adequate 
patient teaching. We hypothesized that a visual-assisted 
educational intervention would significantly improve 
the patient’s knowledge of permissible activities after 
pacemaker implantation and would persist at short-term 
follow-up.

The objective of this study was to measure pacemaker 
patient’s knowledge of permissible activities before and 
after an educational intervention.

Methods
Patients
Patients with new pacemaker implantation were included 
in this single center study at National Institute of Cardio-
vascular Diseases (NICVD) Karachi, Pakistan. NICVD is 
a publicly funded tertiary single specialty cardiac insti-
tute comprising of nine hospitals which caters to all soci-
oeconomic sections of the population as no payment is 
required of the patients. Consenting adult (over 18 years 
of age) inpatients were enrolled on the day following 
pacemaker implant. Patients who had communication 
disabilities or unable to speak one of the local languages 
were excluded.

Study design and sample calculation
A quasi experimental design was used. Sample size esti-
mation was based on patients’ knowledge regarding safe 
activities from prior study [3]. Estimating knowledge 
retention of 75% after ten days, at 95% confidence level 
and 80% power of test and with 20% of difference as clini-
cal significance value, a sample size of eighty-five patients 
was calculated. With an expected loss to follow-up of 
50%, 128 patients were enrolled.

Knowledge assessment and educational intervention
On post-operative day one after pacemaker implanta-
tion a previously validated questionnaire [3] was admin-
istered. Patient’s knowledge regarding use of eleven 
electronic appliances (such as use of mobile phones, 
electrical switches, iron and operating electric motors), 
eight daily activities (such as driving, climbing stairs, 
moving and sleeping on the side of pacemaker), and four 
medical procedures (X-ray, CT Scan and MRI (magnetic 
resonance imaging)) were obtained before educational 
intervention. This was followed by an educational inter-
vention by verbal counseling in the patient’s language 
using a pictorial brochure (Fig.  1). Where possible the 
patients were encouraged to do these activities in front of 
the counselor. The questionnaire was re-administered on 
first routine follow-up visit at ten days (Fig. 2). Pre- and 
post-intervention percent total correct response score 
was computed as 100*(number of correct responses)/
total attributes for each patient.

Statistical analysis
SPSS version 21 was used to analyze the collected data. 
Data were represented as frequency (%) or mean ± stand-
ard deviation. Pre- and post-intervention responses on 
categorical response variables were compared by apply-
ing McNemar test, and for continuous response variables 
appropriate paired sample t test or Wilcoxon signed-rank 
test was applied. Criteria for statistical significance will 
be taken as p-value of less than or equal to 0.05.

Results
Patient characteristics
Of the 128 patients who had the initial questionnaire 
administered, 13 did not return for day 10 follow-up visit 
and 115 patients were included in the post-intervention 
analysis. (Fig. 1).

Seventy-six (59.4%) patients were male. Mean age was 
60.31 ± 12.81  years and 61 (47.7%) of baseline patients 
were illiterate (unable to read or write any language). The 
patient’s household size on the average was 7.61 ± 4.61 
and 87 (67.9%) of patients had a monthly household 
income less than 30,000 Pakistani rupees (equivalent 
to178.52 USD) (Table 1).

Perception of activities before intervention
Mean correct responses for 128 patients at baseline was 
64.47 ± 29.48% (Table 2). Percent of questions answered 
correctly was 74.57 ± 24.94% for routine daily activi-
ties, 51.09 ± 33.9% regarding medical procedures and 
64.03 ± 37.36 regarding safe use of domestic appliance.

Fifty-six (43.7%) patients felt that electric wall switches 
and outlets are unsafe for pacemaker patients to use and 
58 (45.3%) patients advised against using an electric iron. 
Similar misconception for usage of other house hold 
appliance like microwave ovens and UPS (Uninterrupted 
Power Supply) and electricity generators were noted in 
58(45.3%) and 61(47.7%) patients, respectively. Fifty-
one (40%) of the patients stated that pacemaker patients 
should not sleep on the side of the implanted device. 
About 60% felt that mobile phones should not be used. 
Similar misconception was reported for other daily rou-
tine activities and medical appliances. (Table 2).

Perception of activities after intervention:
In the repeat assessment 10  days after the education 
intervention the patient’s perception of activities and 
appliance usage changed. Mean correct responses 
increased from 64.47 ± 29.48% to 92.29 ± 14.42%. Per-
cent of questions answered correctly improved in all 
three categories after the intervention. Correct answers 
increased from 74.57 ± 24.94% to 95.65 ± 11.48% 
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(p < 0.001) for routine daily activities, 51.09 ± 33.9% to 
84.78 ± 20.86% (p < 0.001) for medical procedures and 
64.03 ± 37.36% to 92.57 ± 18.79% (p < 0.001) for domes-
tic appliance usage.

After the intervention significantly more patients felt 
using electrical switches to turn on lights 111 (96.5%) 
and using an electric iron 109 (94.8%) were safe activities 
(p < 0.001 compared to before). Similarly 111(96.5%) of 
patients felt it was safe to use mobile phones. Significant 
improvement in correct perceptions was seen across all 
activities that were assessed (Table 2).

Subgroup analysis of changes in perception
At baseline, men had significantly more correct responses 
70.08 ± 27.48% compared to women with 56.27 ± 30.64%. 
Post-intervention they both improved significantly with 
men getting 92.94 ± 13.57 and women 91.3 ± 15.72 cor-
rect responses. After the intervention, there was no 
longer any significant difference between the genders 
(p = 0.565) (Table 3).

Similarly, illiterate patients had significantly lower 
correct responses, 53.88 ± 29.55 compared to literate 
patients 74.11 ± 26.09. After the intervention, there was 

Fig. 1 Educational brochure
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no statistical difference between the two groups as they 
both had more than 90% correct responses (Table 3).

Discussion
This study adds to the limited literature from developing 
countries related to misconceptions that can disrupt rou-
tine activities after pacemaker implantation. We report a 
marked improvement in patients’ knowledge persisting 
for at least ten (10) days after an educational intervention.

Our main findings showed that the majority of patients 
had incorrect perceptions pertaining to one or more 
common daily activity. About half of the respondents 
felt patients with pacemakers should not sleep on side of 
implanted pacemaker, touch an electrical switch, use a 
mobile phone, drive a car, or turn on a domestic electric 
appliance like ovens, UPS and electric generators. How-
ever, it was very encouraging that a simple intervention 
using a pictorial brochure brought changes in knowledge 
that lasted till their first follow-up visit.

Although, pacemaker implantation can provide symp-
tomatic relief, uncertainty in daily routine activities can 
be a source of distress for them. Fear of unemployment, 
feeling of inadequacy at work place especially while car-
rying out physical work are real life experiences of the 
patient which are often groundless [5]. In a South African 
study up to half of the patients experienced handicapped 
life post-device implantation and felt they had restricted 
activities after the device compared to before [2]. An ear-
lier study from our institution reported similar results 
with a third of the patients feeling they should restrict 
many daily activities, and more than half felt unsafe with 
usage of electrical and other household appliances [3]. 
Similar to these studies our current study shows that 
between half to two thirds of the participants incorrectly 
perceive many routine activities as inappropriate for 
patients with pacemakers.

Patients’ socioeconomic status including affluence, 
educational background as well as their bio psycho social 
profile greatly influences their adjustment to life after 
pacemaker implantation [6]. In our study, the knowledge 
level at baseline was not significantly different between 
genders or based on income. However, illiterate patients 
were significantly poorer in knowledge at baseline. It is 
extremely gratifying that when a simple educational 
intervention was performed in these patients, they came 
at par with those with education.

Detailed counseling sessions by a trained profes-
sional have been shown to be helpful [6]. However, our 
study shows that a simple intervention by a member 
of the pacemaker implantation team can bring sig-
nificant changes regardless of the patients underlying 
demographics.

Fig. 2 Patient selection flow chart

Table 1 Baseline demographic characteristics

Characteristics Total

Total (N) 128

Gender

 Male 76 (59.4%)

 Female 52 (40.6%)

Age (years) 60.31 ± 12.81

Qualification

 Illiterate 61 (47.7%)

 Can read and write 12 (9.4%)

 Primary level (up to 6th grade) 20 (15.6%)

 Secondary level (up to 10th grade) 12 (9.4%)

 Intermediate level (up to 12th grade) 11 (8.6%)

 Higher education (> 12th grade) 12 (9.4%)

Household (HH) size 7.61 ± 4.61

Monthly HH income (Pakistani Rupees)

  < 15,000 51 (39.8%)

 15,000–30,000 36 (28.1%)

 30,000–45,000 13 (10.2%)

 45,000–60,000 6 (4.7%)

  > 60,000 22 (17.2%)
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Table 2 Number (%) of patients correctly answering questions on permissible activities pre- and post-intervention

* significant at 5%

CT scan: computerized tomography, MRI: magnetic resonance imaging, TV: television

Characteristics Intervention P-value

Pre Post

Total (N) 128 115 –
Various daily activity

 Travel in a car 105 (82%) 114 (99.1%)  < 0.001*

 Drive a car 66 (51.6%) 107 (93%)  < 0.001*

 Bath and swim 108 (84.4%) 112 (97.4%)  < 0.001*

 Climb stairs 96 (75%) 112 (97.4%)  < 0.001*

 Prayers (bend over, kneel forward) 103 (80.5%) 112 (97.4%)  < 0.001*

 Not passing through metal detectors 92 (71.9%) 105 (91.3%)  < 0.001*

 Sleep on side of pacemaker 77 (60.2%) 105 (91.3%)  < 0.001*

 Move arm on side of pacemaker 100 (78.1%) 113 (98.3%)  < 0.001*

 Mean correct response rate 74.57 ± 24.94% 95.65 ± 11.48%  < 0.001*

Medical procedure

 X-ray 87 (68%) 111 (96.5%)  < 0.001*

 CT Scans 53 (41.4%) 74 (64.3%)  < 0.001*

 MRI should not be done 44 (34.4%) 97 (84.3%)  < 0.001*

 Ultrasound 84 (65.6%) 108 (93.9%)  < 0.001*

 Mean correct response rate 51.09 ± 33.99% 84.78 ± 20.86%  < 0.001*

Usage of appliances

 Mobile phones 85 (66.4%) 111 (96.5%)  < 0.001*

 Standard telephones 91 (71.1%) 110 (95.7%)  < 0.001*

 Irons 70 (54.7%) 109 (94.8%)  < 0.001*

 Touch electrical switches 72 (56.3%) 111 (96.5%)  < 0.001*

 Microwave ovens 70 (54.7%) 97 (84.3%)  < 0.001*

 TV, VCR, Radios 89 (69.5%) 108 (93.9%)  < 0.001*

 Remote controls 91 (71.1%) 108 (93.9%)  < 0.001*

 Electric sewing machines 75 (58.6%) 107 (93%)  < 0.001*

 Gas oven 92 (71.9%) 104 (90.4%)  < 0.001*

 UPS and electric generators 67 (52.3%) 101 (87.8%)  < 0.001*

 Electrical Motors (for pumping water) 81 (63.3%) 105 (91.3%)  < 0.001*

 Mean correct response rate 64.03 ± 37.36% 92.57 ± 18.79%  < 0.001*

Total mean correct response rate 64.47 ± 29.48% 92.29 ± 14.42%  < 0.001*

Table 3 Pre- and post-intervention mean correct response rate stratified by gender, literacy and income

Characteristics Pre-intervention Post-intervention Pre vs. 
Post 
P-valueMean ± SD P-value Mean ± SD P-value

Gender

 Male 70.08 ± 27.48% 0.033 92.94 ± 13.57% 0.565  < 0.001

 Female 56.27 ± 30.64% 91.3 ± 15.72%  < 0.001

Education

 Illiterate 53.88 ± 29.55% 0.001 91.07 ± 15.62% 0.391  < 0.001

 Literate 74.11 ± 26.09% 93.41 ± 13.26%  < 0.001

Income (Pakistani Rupees)

  ≤ 30,000 63.72 ± 28.37% 0.484 93.77 ± 12.00% 0.155  < 0.001

  > 30,000 66.07 ± 32.03% 88.75 ± 18.73%  < 0.001
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Health care systems with limited resources that are 
more focused on medical interventions may not realize 
that without patient education complete benefit can-
not be achieved. Our study demonstrates that a simple 
intervention based on a pictorial brochure and practical 
demonstration is sufficient to improve knowledge in all 
groups of patients including bringing illiterate patients 
with lower baseline knowledge at par with more edu-
cated patients.

A strength of our study is that it addresses patients 
from all socioeconomic groups and demonstrates an 
improvement across all groups. Moreover, the effects of 
the intervention could be observed even after a period 
of 10  days which demonstrated that its benefits lasted 
beyond short-term recall. Usage of pictorials also makes 
this tool universal across all languages.

Limitations
Limitations of our study include that many of the mis-
conceptions may be rooted in local culture or myths 
and may not be applicable to other situations especially 
where patients are able to access knowledge on demand. 
Moreover, it is a single center study with its inherent 
limitations. There may also be a bias as the assessments 
were performed by members of the same team as pro-
vided the education. Bias may also have been introduced 
by the study design that excluded patients who did not 
appear in the follow-up. Moreover, as there was no con-
trol group improvement in knowledge in the intervening 
10-day period from other sources cannot be ruled out.

Conclusion
Patients with pacemakers may have multiple misconcep-
tions that can result in unnecessary restrictions. A simple 
educational intervention using a pictorial tool can suc-
cessfully correct these. This study emphasizes the impor-
tant role of counseling and patient education as part of 
holistic treatment of the disease.
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