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Abstract

Background—Implantable cardioverter defibrillators (ICDs) are increasingly offered to patients 

for primary prevention of sudden cardiac death. Candidates for ICD receive ICD-related patient 

education material when they make decisions to consent or decline a primary prevention ICD. 

Printed patient education material directed at ICD candidates has not been the focus of direct 

appraisal.

Objective—We evaluated the readability and content of ICD-related print education materials 

made available to patients who were enrolled in a study involving patient decision making for ICD 

from 3 ICD sites in southern Ontario, Canada.

Methods—All ICD print materials referred to during interviews and/or that were available in 

ICD site waiting rooms were collected for analysis. Readability testing was conducted using the 

SMOG (“simple measurement of gobbledygook”) and Fry methods. The material was evaluated 

according to selected plain-language criteria, thematic content analysis, and rhetoric analysis.
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Results—Twenty-one print materials were identified and analyzed. Documents were authored by 

device manufacturers, tertiary care hospitals, and cardiac support organizations. Although many 

documents adhered to plain-language recommendations, text-reading levels were higher than 

recommended. Twelve major content themes were identified. Content focused heavily on the 

positive aspects of living with the device to the exclusion of other possible information that could 

be relevant to the decisions that patients made.

Conclusions—Print-based patient education materials for ICD candidates are geared to a highly 

literate population. The focus on positive information to the exclusion of potentially negative 

aspects of the ICD, or alternatives to accepting 1, could influence and/or confuse patients about the 

purpose and implications of this medical device. Development of print materials is indicated that 

includes information about possible problems and that would be relevant for the multicultural and 

debilitated population who may require ICDs. The findings are highly relevant for nurses who care 

for primary prevention ICD candidates.
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The implantable cardioverter defibrillator (ICD) is a device designed to protect at-risk 

individuals from sudden cardiac death (SCD) due to potentially lethal ventricular 

arrhythmias. Persons who are at risk for SCD according to cardiovascular guidelines but 

who have not yet sustained such an arrhythmic event are increasingly being offered an ICD 

as a primary prevention intervention.1,2 These individuals have severe damage to or 

weakening of their heart muscle or have a genetic predisposition to developing potentially 

fatal arrhythmias that can lead to SCD.

Educational strategies to assist patients with ICDs have focused on the generation and 

evaluation of such interventions as peer support groups,3 online supports,4 and nurse-

directed patient education programs,5 among others. Most of these educational strategies 

focus on the postimplantation period. Research into patient education material available to 

patients before implantation is sparse. Although there have been reviews of informed 

consent for ICD patients,6,7 supplementary print material directed at patients and generated 

by device manufacturers and hospitals for cardiac devices or procedures has not been the 

focus of direct appraisal.

Patient education material is most often evaluated for its readability, in which a grade level is 

assigned to reflect the ease with which information might be understood.8 Numerous studies 

have shown correlations between low literacy levels and lower levels of health.9,10 Plain-

language guidelines and recommendations exist for the generation of print health education.
11–13 Recent evaluation of text-based patient education material has focused on analysis of 

the content and structural functionalist linguistics embedded within the text.14 The 

persuasive power of words has been analyzed in healthcare providers’ communications 

regarding behavior modification,15 decision making, 16 and adherence to treatment.17 

Evaluation of the use of persuasion in direct-to-consumer advertising is a common theme of 

analysis.18 Direct-to-consumer advertising has been analyzed for its persuasive overtones 
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based on the premise that persuasion is more appealing to audiences than instructional 

information is.18,19 To our knowledge, no analysis exists in relation to any of these aspects 

of the print materials directed at patients who are offered an ICD, yet such patient education 

materials are routinely offered to and sought out by patients who are in the process of 

accepting or declining the intervention.

Print patient education materials are one of a variety of tools offered to and sought out by 

patients who are undergoing health-related interventions such as ICD implantation. As such, 

these materials may be used to ensure that consent for interventions is informed, that 

patients understand the purpose, risks, benefits, and implications before and after the 

procedures offered to improve their health. In this article, we report on our evaluation of 

print material made available to patients who were candidates for an ICD for primary 

prevention indication. The material was evaluated with respect to its readability, content, and 

rhetorical messages. Although it is beyond the scope of this article to address the time or 

way in which patients used these materials or the influence of specific materials, the findings 

have significance for the creation of print educational material directed at ICD candidates 

and for medical professionals who use such materials while assisting ICD candidates during 

the informed consent, decision-making, and postimplantation time periods.

Methods

We report on a subset of data from a larger study exploring patients’ decision making to 

accept or decline an ICD for a primary prevention indication from 3 sites in southern 

Ontario, Canada.20 Ethics approval for the study was obtained from all 3 study sites. During 

interviews with participants who had accepted or declined an ICD for primary prevention, 

participants were asked to identify and share with the interviewer any written material they 

had obtained about the ICD before or after their decision to accept or decline the ICD. The 

analyzed materials were documents available to participants (and to the public-at-large) in 

ICD waiting room areas and/or given to them by their physicians or nurses at some point 

before or after their decision to accept or decline the ICD. Pamphlets related to ICDs were 

gathered during the recruitment process from waiting areas of the 3 sites and retrieved from 

the recruitment sites after the interviews by a research assistant. We conducted readability 

testing and content analysis focusing on the themes represented in the educational material 

and the rhetoric implied in its messages.

We were conscious that each member of the investigative team had preexisting beliefs, 

interests, and experiences that could affect the analysis. We began by surfacing these in team 

meetings and adopted a dialectical approach to the analysis. Meeting and analysis notes 

were kept to record issues, questions, and decisions at each phase of the analysis process. 

Analysis was conducted by P.H.S. (a nurse scientist with expertise in qualitative methods), 

S.d.L. (a master’sprepared research assistant), and 2 fourth year nursing students (G.K.T. 

and K.V.).

Two readability tests, the SMOG (“simple measurement of gobbledygook”)21 and Fry22 

methods, were used to cross-check the grade-level calculations. The SMOG method samples 

30 sentences combined from the beginning, middle, and end of the document to provide an 
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overall average grade level. The Fry method plots 3 samples of 100 words on a grade-level 

graph to determine readability scores. Both of these testing methods were developed in the 

late 1960s to facilitate readability testing, and both have been used extensively in the 

generation and evaluation of medical education material, with SMOG being endorsed by the 

National Institutes of Health in preparing government documents.23 Two analysts (K.V. and 

G.K.T.) independently conducted SMOG and Fry analysis on all documents, and we met to 

discuss and critically review issues that arose in applying the readability assessment tools.

Because readability cannot be measured by syllable count and sentence length alone, we 

also developed analysis criteria (Table 1) based on the recommendations from several 

authorities on the development and evaluation of patient education material.12,13,24,25

In addition, we analyzed the text for content and rhetorical tone. Content analysis informed 

by Krippendorff26 structured this aspect of the methodological approach. Following 

Krippendorff, we questioned the material, incorporated relative context, and generated 

inferences about the data. Thematic content analysis of the 21 print documents was done by 

3 team members (P.H.S., G.K.T., and K.V.). We began by developing an a priori list of 

themes based on a scan of the documents. Two of the analysts (G.K.T. and K.V.) 

independently coded each of the documents using the a priori list as a guide. Several 

subthemes were identified and the team met to review the analysis, discuss and challenge 

coding decisions, establish interrater reliability, and reach consensus. Finally, 12 overarching 

content themes were identified.

We then used a rhetorical lens to analyze and explore language and images in the documents 

for persuasive tones, thereby extending the analysis beyond descriptive content analysis. 

Whereas content analysis incorporates reflection on the meaning and messages being 

conveyed, rhetorical analysis aims to highlight the literary and visual symbols used to 

persuade readers and viewers to the author’s intended message. The texts were reviewed in 

their entirety for persuasive tones that appeared mainly in metaphors, in bolded statements, 

in adjective and adverb use, and in the juxtaposition of images with text. The attribution of 

meaning to text and images is culturally constructed and can be misunderstood depending on 

personal and historical circumstances.27 Three team members (P.H.S., S.d.L., and G.K.T.) 

reviewed the texts independently for rhetorical messages and tone. Before and at points 

during the analysis process, the analysts encouraged and challenged each other to reflect on 

their interpretations and surface preexisting biases. After several rounds of this process, 

consensus about the rhetorical meaning was achieved.

Findings

The participants from the larger decision-making study represent the demographics of study 

individuals who were offered an ICD for primary prevention. We highlight relevant 

demographics in Table 2.

Overall, 21 educational documents were reviewed. All material was intended for patients 

who had primary or secondary indications for an ICD. The materials reviewed had 

publication dates ranging from 2005 to 2008, with 1 document from 2000. Twelve 

documents were published by ICD manufacturers, 6 were sitespecific hospital publications, 
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and 3were published by 2 different cardiac support organizations. Hospital documents 

tended to be easily reproducible letter-size pages or booklets that contained few (if any) 

colors and minimal illustrations. Manufacturer and support organization publications were 

more often full-color, glossy pamphlets with photographs and illustrations throughout. 

Generally, the information that related to anatomy, physiology, pathophysiology, device 

function, and therapeutic intent was consistent across all the materials. Inconsistencies that 

occurred tended to be in relation to perioperative care. Device manufacturer documents 

tended to focus on anatomy, pathophysiology, the purpose and function of the ICD, and 

impact of the device on lifestyle. Hospital-generated material focused more specifically on 

function of the ICD and perioperative management.

Overall, documents published by device manufacturers had lower readability scores and 

more simple design layouts. However, these documents also contained more persuasive 

language and images than did those published by hospitals and support organizations. 

Consistent messages were found across all the documents and contradictions were minimal; 

however, the depth and breadth of the content in each document varied.

Language, Word Use, and Readability

Although readability testing considers the number of polysyllabic words per text sample 

(number of words or number of sentences), it does not make visible the use of scientific 

jargon or the use of active and passive voice. All but 5 documents contained complicated 

scientific jargon, and an active voice was used in all documents. Scientific jargon was 

commonly used to describe clinical symptoms such as ventricular tachycardia or 

bradycardia. In most cases, these terms were followed by an explanation, but not always a 

simple one. In other cases, jargon was used unnecessarily. For instance, one pamphlet stated 

that the hospital will “try to interrogate the device” if an ICD recipient died at some point in 

the future. Because jargon may use few syllables, and active/passive voice cannot be 

measured in readability tests, the scores listed in Table 3 are only a partial measurement of 

the documents’ readability. The analysis we undertook extends further than traditional 

readability by incorporating the document design features and language use.

In some cases, a large discrepancy in readability scores existed within a document; this can 

be attributed to the randomness of the selected text sampled by the independent analysts. We 

subsequently calculated an average readability score for the final measure. There was a large 

variation in the readability of the materials; the reading level ranged from grade 9 to 15 and 

from 9 to 19 years of age or more. Ninety-five percent of the documents in our sample 

scored a higher than a grade 8 reading level. Half of the documents’ readability scores were 

in the upper high school, lower university years range (grade 11 and higher). All 3 author 

types (manufacturers, hospitals, and support groups) are represented in the half of 

documents requiring higher reading abilities. The 3 lowest scoring documents were from a 

device manufacturer, hospital, and cardiac health support organization respectively.

Typography

All but 1 document (a hospital-manufactured, photocopied information pamphlet that 

appears to have been reduced in size during reproduction) used 11 or 12 font type. Three 
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hospital-manufactured documents used 14-point font. The majority (66.6%) used a Serif font 

similar to Times New Roman. All but 3 incorporated typographic cues such as bullets and 

numbering to facilitate directing readers, and all used subheadings to help organize content.

Graphics, Illustrations, and Tables

All but 3 of the documents provided illustrations/images on the pamphlet’s front cover. 

None of the covers contained an ICD in its main picture. A total of 6 documents, 4 from 

device manufacturers, did not have any internal images. Generally, internal images did not 

have captions explaining their representations, and more often, the images did not 

correspond to the nearby text. For example, one device manufacturer repeatedly included 

images of male seniors playing with a child, presumably a grandchild, or playing golf, next 

to text about ventricular tachycardia or warning signs of SCD risks. Six documents 

contained images of the ICD, the heart muscle, or both that provided a visual representation 

of (a) the ICD’s implant location in relation to the heart, (b) the parts of the heart, or (c) 

parts of the ICD.

Layout, Space, and Paper

Only 5 documents, all from device manufacturers, used glossy paper. The others used 

uncoated, matte paper. Hospitals were least likely to use full color; the 6 documents 

reproduced in black and white were from this source. All of the documents incorporated 

white space in their design, avoiding filling up all areas of the page with text and illustration 

that could tire or overwhelm the reader. All but 2 used visual cues such as shaded boxes and 

arrows to help guide readers through the material. Contrast between the text, images, and 

paper was also used successfully in almost all cases.

Audience Relevance and Appropriateness

The documents did contain material relevant to their intended audienceVmainly older adults. 

The language and words used, although of a high literacy level, were neutral in terms of 

being directed at any specific audience. There was no mention of age or age-related 

activities, neither were specific terms relating to any one cultural group used. The 

accompanying images in the documents that included images of people (mainly those from 

device manufacturers) were culturally diverse and age specific: older adults of various ethnic 

backgrounds.

Content Analysis

The patient education documents were analyzed for content. Twelve themes, listed in Table 

4, were identified that reflected the descriptive content of the documents. The themes were 

used to subsequently analyze the consistency of and rhetoric in the document messages.

Rhetoric and Language

Metaphors and persuasive language were used throughout the documents from all 3 

publication sources (manufacturer, hospital, and cardiac organization). Compelling 

lifesaving aspects of the ICD, monitoring functions, and promotional messages were 

presented with strong language and exclamation marks. Manufacturers of ICD compared the 
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device to “It’s like having a paramedic with you at all times.” Hospital-generated 

publications explained that “ICDs have saved the lives of hundreds of thousands of people 

around the world” and that the device “allows you to lead a life that is as good as or better 

than you could before ICD treatment.” Other statements similar to “Talk to your doctor 

today!” and the ICD “stops certain deadly heart arrhythmias before they kill” were found in 

the manufacturer and support organization documents, respectively. Furthermore, the images 

included in many of the documents, mainly those from ICD manufacturers, were persuasive 

in that they presumably represented ICD recipients living active, healthy, happy lives. Even 

potentially frightening or negative information was presented in a positive light. For 

instance, one device manufacturer pamphlet about coping with an ICD includes the heading 

“Pay attention to feeling alive and well.”

Discussion

The patient education materials that ICD candidates use to assist them to make an informed 

decision to accept or decline the ICD are critically important. The information made 

available in patient education documents is crucial to free and informed consent. It is 

therefore imperative that information endorsed by those who offer ICDs is not confused with 

marketing material that is intentionally persuasive. Information for consent ought to be open 

to options and free from hyperbole or other techniques used to lead to an affirmative 

response. Any use by clinical care providers of manufacturers’ documentation ought to be 

balanced with realistic information about risks and harms associated with the technology 

and treatment.

Evaluation of the patient material used by participants in a larger decision-making study 

who were offered an ICD for primary prevention reflects that efforts have been made to 

inform patients about many important aspects of the ICD.20 However, there were areas in 

which readability, content, and intended messages could be improved. The print documents 

examined in this study constituted the only written documents patients identified as available 

to them for any purpose in relation to the ICD. Given that none of these documents had as its 

expressed intent, a focus on the decision to accept or reject an ICD, it is important to keep in 

mind that the intent with which the materials were produced, made available to patients, and 

used by them may be different.

Despite attempts to the contrary, many patient education documents continue to be produced 

that have higher than recommended reading levels and layout features that inhibit ease of 

comprehension.24,28–30 Although a high percentage of Canadians can read at a high school 

level or above, nearly 42% of Canadians have low literacy skills.31 In the United States, 

approximately 30% of adults older than 65 years operate at a below basic literacy level32 and 

an estimated 90 million people (or 36% of the population) function at a basic or below basic 

level of health literacy. Based on these figures, most plain-language guidelines suggest that 

reading levels should generally not exceed grade 8, although depending on the audience, this 

could range between grades 5 and 10.11,12,23 It follows that patient education material 

should be easy to comprehend not only for those with poor literacy skills but also for those 

with low health literacy skills.
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Both authors of patient education literature and healthcare professionals need to keep in 

mind that reading may be a difficult skill for some and that reading about medical 

procedures, in particular, may be even more difficult.33 Variables such as age and health can 

also have an impact upon literacy. According to the US National Center for Educational 

Statistics,34 adults older than 65 years exhibit a reduction in literacy skills, particularly when 

it comes to comprehending new information (as opposed to information recall). 

Furthermore, the state of one’s health can affect a person’s comprehension and decision-

making abilities.34,35 These issues are likely relevant for the average ICD recipient in 

Canada, who is 64 years of age and living with ischemic heart disease and varying degrees 

of heart failure symptoms.36

Plain-language guidelines11–13,23 suggest that education material should limit use of 

specialized language, avoid long sentences, incorporate an active voice, and incorporate 

diagrams or images along with visual and typographic cues, with an effective use of white 

space and contrast to facilitate reading and comprehension. These criteria have been 

recommended for low-health-literacy cardiovascular patients.25 Overall, the material we 

reviewed did that. Where documents fell short was in their use of specialized language and 

glossy paper or in the use of only black and white productions. Technical jargon, although 

sometimes unavoidable, was consistently present and not always necessary or simply 

explained. Glossy paper has also been shown to be more difficult for people with vision 

problems to see the text properly,11–13,23 and the efficient use of color, contrast, and white 

space can contribute to reading comprehension.11–13,23

The documents reviewed addressed essential themes including the relevant physiology, 

device descriptions, the implantation procedure, device maintenance, and postoperative and 

post-ICD shock care. However, there was some information noticeably lacking. The only 

ICD complications imparted were related to risks associated with the implantation process 

itself or possible emotional and psychological adverse effects. There was scant mention of 

potential misfires or of the device possibly not working when it should and no mention of 

product advisories or of end-of-life issues such as the potential to turn off the device (except 

for 1 source that discussed removal of the device in the event of cremation). The lack of 

consideration of death by any other cause by those who choose ICD for primary prevention 

discourages patients from comprehensive end-of-life and advanced care planning.37

Conversely, the focus of the material was on the potential positive benefits of having an ICD. 

Particularly from, but not exclusive to, device manufacturer material, there was an emphasis 

on the lifesaving and exclusivity aspects (“your new ICD lifestyle”) of the implant. Positive 

statements, although not false, are highly loaded. Language is not value neutral.14 In 

applying a rhetoric lens to the content analysis, the cultural construction of the messages 

being imparted to the readers was apparent. The text and images represent realities that 

hospitals and manufacturers want to promote and highlight and may not reflect all 

information that may be relevant for patients. Other realities such as (a) ICDs are not 

intended to improve quality of life or (b) ICD shocks have been shown to reduce quality of 

life, especially if shocked 3 or more times,38,39 were not the focus of the messages (neither 

literally nor figuratively). The persuasive tone could strongly affect individuals when 

deliberating about the device.
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Images can also be persuasive. Patients (intended audiences) were represented by 

photographs of male and female seniors of various ethnic backgrounds. That few pamphlets 

included images of people in their middle age suggests that the device is targeted to seniors, 

presumably only active seniors (as that is what is represented in the images). Alternatively, 

other images suggest that the ICD can help improve activity (which is not the purpose of a 

standard ICD). Including images of younger ICD recipients and explaining clearly that a 

standard ICD will not correct symptoms or improve physical health would assist patients to 

correctly interpret print education materials.

Studies have shown that as little as 20% of verbal information is retained by patients,40 but 

when used in conjunction with print material, retention rates are around 50%. When using 

print material to support consultations, medical professionals should keep in mind the 

messages embedded in the material, the fact that patients may interpret the meaning 

differently at different stages of the patients’ health trajectory, and that variable literacy and 

health literacy skills can have a negative impact on patients’ comprehension and, therefore, 

their decision making. It is also important that patient education materials be created and 

made available to diverse populations, including those for whom English is a second 

language. Print material should be current and reflect the most up-to-date information about 

ICDs.

Patients receive print information developed as hospital publications and from device 

manufacturers. Hospital material is often created in-house by individual departments or 

patient education committees. It is also common that education material be made in 

association with a device manufacturer. The expense of producing patient education 

materials makes the use of those developed by device manufacturers understandable. 

Manufacturer’s documents arguably41 straddle the definitions of patient education material 

and direct-to-consumer advertising. Considering that many hospitals may substitute in-house 

documents for those given freely by manufacturers, there is an onus on healthcare 

practitioners who encourage patients to use industry-prepared documents to consider the 

readability, content, and rhetoric in relation to individual patient contexts. They should also 

assist patients to filter the hyperbole and persuasion to ensure that they obtain balanced 

information (interpreted to their specific context).

Development of print materials is indicated that includes information about possible 

problems and that would be relevant for the multicultural and diverse population who may 

require ICDs. Criteria for the development of print materials should be in accordance with 

guidelines from authorities in this regard.11–13,25 Future studies should evaluate the impact 

and effectiveness of print and other educational materials in assisting patients to make a 

decision for an ICD.

Limitations

We analyzed the print material that study participants reported receiving; it is possible that 

they forgot about other publications they received. It is beyond the scope of this article to 

evaluate how ICD candidates used these print materials in assisting with decision making. 

We do not know how nurses and physicians who gave the print materials to the patients may 
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have supplemented and/or individualized the information or responded to questions raised 

by the information. Although slightly more than half of patients who may have used these 

materials had postsecondary education or higher, we do not know their literacy level or their 

health literacy level, and consequently, we do not know whether there was a match between 

the reading level of the participants and the texts of the ICD patient education materials.

Conclusion

Print materials available to patients who are candidates to receive ICDs offer patients with a 

high reading level an opportunity to be well informed about the positive aspects of ICDs. 

The use of persuasive language and the failure to include some of the negative consequences 

of ICDs that have been reported by some patients (and in the literature) reflect gaps that 

exist in the comprehensiveness of the print information that patients currently receive.
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What’s New and Important

• Print-based patient education materials aimed at implantable cardioverter 

defibrillator (ICD) candidates are developed for a highly literate population.

• Print-based educational materials to assist patients in their decisions about an 

ICD are lacking.

• Manufacturer’s ICD patient education material focused on the positive, 

persuasive, and lifesaving aspects of the ICD to the exclusion of alternatives 

or potentially negative issues such as product recalls and inappropriate shocks 

and failed to discuss alternatives to accepting an ICD and end-of-life issues 

such as deactivation.

• The development of ICD print materials that take an educational versus 

marketing approach is indicated, should include information about possible 

negative ICD-related issues and challenges, and should be relevant for a 

diverse and low (health) literate population who may be offered an ICD.
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Table 1

Print material evaluation criteria

Evaluation Criteria Definition

Language, word use and readability Use of scientific jargon, multisyllabic words, active/passive voice, sentence length

Typography Font size, font type (serif/sans-serif), typographic cues, subheadings, capital headers

Graphics, illustrations and tables Cover graphic, graphic simplicity, captions, text beside illustration, distract or reflect message in 
text

Layout, space and paper Glossy/matte, color/black and white, simple layout, visual cues, white space, contrast, color usage

Audience relevance and appropriateness Intended audience, language that reflects audience, images culturally appropriate

Evaluation criteria extracted from the Canadian Public Health Agency,11 Centers for Disease Control and Prevention,12 and National Cancer 

Institute.13
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Table 2

Participant characteristics

Male, n 33

Female, n 11

Age, mean (SD), y 65 (12.5)

Age range, y 26–87

Mean LVEF* 27%

≥ 2 co-morbid health conditions (diabetes, COPD, etc.) 52%

Post-secondary education or higher 52%

Residing ≥ 50 km from tertiary centre 52%

Abbreviations: COPD, chronic obstructive pulmonary disease; LVEF, left ventricular ejection fraction.
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Table 3

Readability scores of select ICD patient education material

Title Reading Level (SMOG) Reading Level (Fry) Author Type

A Heart Attack Survivor’s Guide to Avoiding 
Sudden Death

Grade 12 16 years Manufacturer

All About ICDs Grade 11 17 years Manufacturer

ICD Coping Strategies Grade 11 12 years Manufacturer

Questions about Driving Living with your ICD Grade 10 >19 years Manufacturer

Questions about Traveling Living with your ICD Grade 11 10 years Manufacturer

Questions about therapy Living with your ICD Grade 12 >19 years Manufacturer

Questions about Lifestyle Living with your ICD Grade 9 9 years Manufacturer

Questions asked by those who live with an ICD 
patient Living with your ICD

Grade 10 14 years Manufacturer

Patient Registration and Identification Cards 
Living with your ICD

Grade 11 19+ years Manufacturer

Questions about activities and intimacy Living 
with your ICD

Grade 10 15 years Manufacturer

What’s inside an ICD? Illustration pamphlet; not 
enough words

15 years Manufacturer

More Help for Heart Device Patients 
Electromagnetic Compatibility Guide

Mainly lists: not enough words 16 years Manufacturer

You and Your ICD (Implantable Cardioverter 
Defibrillator)

Grade 9 8 years Manufacturer

Cardiac Rehabilitation & Secondary Prevention 
Program

Grade 15 18 years Cardiac support organization

Take Control: Actions to Lower Your Risk Grade 10 18 years Cardiac support organization

ICD: Arrhythmia Service Grade 12 18 years Hospital

We’re here to help you Grade 13 >19 years Hospital

Frequently Asked Questions Pre-ICD (Implantable 
Cardioverter Defibrillator) Placement

Grade 11 14 years Hospital

Pacemaker, ILR and ICD Procedure Patient 
Information

Mainly point form: not enough 
words

15 years Hospital

Implantable Cardioverter Defibrillators (ICDs) Grade 12 17 years Hospital

The Patient’s Guide to the Implantable 
Cardioverter Defibrillator

Grade 9 19 years Hospital

Abbreviations: ICD, implantable cardioverter defibrillator; ILR, insertable loop recorder, SMOG, “simple measurement of gobbledygook.”
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Table 4

Content themes of implantable cardioverter defibrillator patient education material

Theme Content Publication sources

Purpose and function of the 
ICD

Risk for sudden cardiac death: arrhythmias such as ventricular tachycardia, 
ventricular fibrillation, and bradycardia (2)
Purpose of the ICD: variously described as “a device that monitors and treats 
abnormal heart rhythms”
Function of the ICD: explication of the device’s monitoring and data storage 
capabilities, how it detects and treats arrhythmias, and general parts descriptions

ICD manufacturers, 
hospitals, cardiac health 
support groups

Anatomy, physiology and 
pathophysiology

Anatomy and physiology of electrical and mechanical systems of the heart, basic 
heart anatomy, ejection fraction, normal and abnormal heart rhythms
Pathophysiology of sudden cardiac arrest, heart attack, heart failure, and 
arrhythmias such as ventricular tachycardia, ventricular fibrillation, and 
bradycardia

ICD manufacturers and 
hospitals

Diagnostic tests Echocardiograms
One hospital provided information on other possible tests including multi-gated 
angiography (MUGA), electrophysiology study (EPS), their graded exercise test, 
and electrocardiograms

ICD manufacturers and 
hospitals

Pre-operative instruction Fasting before the procedure, taking medications prior to the procedure, and 
having someone drive the patient to and from the hospital for the procedure

Hospitals

Implantation process Decisions around implant site, description of incision(s), explanation of lead 
placement, testing to ensure correct function, and description of sedation and day 
surgery

Two hospitals

Post-operative care Care instructions and suggestions for up to six weeks post-implantation
Incision care, signs of infection, exercise, refraining from heavy lifting and 
physical activity, pain management, medications, and other short-term medical 
care issues

Hospitals

The ICD shock Shock event and post-shock instructions, the sensation of the shock, possible 
transfer of shock to others, post-shock follow-up care, abnormal heart rhythm 
symptom, indications to seek medical attention, importance of support from 
family and friends, and refrain from leaning on counters or hard surfaces
The shock was described as a, “kick in the chest” (22) by many sources.
It was indicated to “stop what you are doing” (22) when receiving a shock by 
many sources.

ICD manufacturers and 
hospitals

Maintenance of the ICD Importance of follow-up visits and content of these visits
Device checked for proper function bring; data retrieved and reviewed; ICD 
settings can be adjusted during appointments; ICD replacement procedure; having 
a medic alert bracelet and keeping files up to date; battery life; carrying ICD 
identification at all times; keep diary of medications and shocks; bring all 
medications to appointments; check-up for incision site

ICD manufacturers and 
hospitals

Lifestyle Short-term and long-term lifestyle changes including preparing for and preventing 
a possible shock
Activities of daily living such as, travelling, intimacy/sex, driving, leisure 
activities (i.e. bowling, golf, etc.), and returning to work
Restrictions around being near electrical & magnetic fields (i.e. medical 
diagnostics, household appliances), diet, and medications
Support groups were suggested in manufacturer generated documents.
Appearance of the incision and what to wear was also discussed

ICD manufacturers and 
hospitals

Complications Risk of infection
Implant procedure risks
Inappropriate or missed therapy
Psychological obstacles

ICD manufacturer and 
hospital

End-of-life Issues Only one document provided a statement that the device can be buried with the 
deceased individual or removed if they are to be cremated.

Hospital

Additional Resources Sources for additional information on the device, procedure, and patient care. ICD manufacturer, 
hospital and cardiac health 
support organizations
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