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Abstract  

Background: The decision to implant a cardiac device in a person with Alzheimer’s disease or related dementia 

requires considering the possible trade-offs of quality of life (QOL) and quantity of life. This study measured the 

decision-making experience of patients with and without cognitive impairment (CI) who received a cardiac device 

and their family members who were involved in the decision. 

Methods and Results: Semi-structured interviews and questionnaires were administered with 15 patient-family 

member dyads. Interviews revealed few conversations between physicians, patients and family members about the 

patient’s cognitive status or about the benefits, risks, and long-term implications of the device for someone with CI. 

Participants largely stated that the decision to get the device was based on the patient’s functional status at the time 

of the implant, and not on expectations about future functioning. Patients with CI had more regret, measured with 
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the Decision Regret Scale (DRS), (p=0.037) and family members of patients without CI reported more decisional 

conflict, measured with the Decisional Conflict Scale (p=0.057). 

Conclusions: Although CI impacts life expectancy and QOL, cognitive status was largely not discussed prior to 

device implant. Few differences were found between the experiences of dyads that included patients with or without 

CI.  

Keywords: Alzheimer’s Disease; Cardiac Implantable Electronic Device; Decision Making; Dementia 

1. Introduction

In the U.S., there are 5.5 million people with Alzheimer’s disease or a related dementia (AD) [1] and 6 million 

people with mild cognitive impairment (MCI) [2, 3]. The presence of AD and MCI are independent predictors of a 

shortened life expectancy [4-6]. Recent meta-analyses and large cohort studies indicate that people with AD have an 

average life expectancy of 4.5 years from diagnosis [4-8]. That is impacted by dementia subtype, patient age, and 

severity of impairment at diagnosis [4-8]. Family caregivers are frequently involved in medial decision-making for 

patients with AD regarding their medical care and treatment [9-12]. 

Most adults 65 and over have multimorbidity—the presence of two or more medical conditions, and this prevalence 

increases with age. Cardiac co-morbidities, such as coronary heart disease are common in older adults, including 

those with AD [13-15]. Moreover, some studies have found an association between atrial fibrillation and incident 

dementia, beyond its effect on stroke [16]. Among Medicare beneficiaries with AD, 29.7% have coronary heart 

disease, 27.8% have congestive heart failure (CHF), and 24.7% have cardiac dysrhythmias [17]. A potential 

treatment option for patients with these cardiac co-morbidities is the implantation of a cardiac implantable electronic 

device, such as a pacemaker or implantable cardioverter-defibrillator (ICD). 

Age and functional status at the time of device implant impact patient’s mortality post-device [18-21]. Despite 

having shorter life expectancies and other co-morbidities, many older adults with cognitive impairment (CI) receive 

cardiac devices, some beyond the time that it is clinically beneficial [12]. This raises questions about the risks of 

device placement in patients with CI as they are twice as likely to be admitted to a nursing home immediately and 

require long-term use of nursing homes after receiving a cardiac device [22]. The decision to implant a cardiac 

device in a person with CI involves unique considerations about the possible trade-offs of quality of life (QOL) and 

quantity of life [23]. Following device implantation, death from AD, which has been characterized by some as a 

state worse than death, may be prolonged [24-26]. We are unaware of any prior studies addressing decision-making 

by patients with CI, or their family members, regarding cardiac devices. The goals of this study are to compare the 

decision-making experience of a cohort of patients with and without CI who received a cardiac device as well as a 

family member who was involved in the decision to get a cardiac device.  

2. Methods
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We recruited participants from the University of Pittsburgh Alzheimer Disease Research Center (ADRC). All study 

procedures were approved by the Institutional Review Board (IRB) at the University of Pittsburgh.  

Patients in this study were active ADRC participants with or without CI, ≥50 years of age, able to read and speak 

English, and had received a single or dual chamber pacemaker and/or ICD after their baseline ADRC visit between 

2002 and 2013. Inclusion criteria for family members included those who were named as the primary caregiver for 

an ADRC patient with MCI or AD or named by the non-cognitively impaired patient as the person who helped them 

make a decision about the device implantation. Patients were excluded from the study if they were too cognitively 

impaired to participate in an interview. Family members were excluded if they reported not being involved in the 

decision about the device implantation. 

We used a maximum variation sampling strategy for ADRC participants without CI and with varying levels of 

severity of cognitive impairment at the time of device implant [27]. Sampling for family members included someone 

for each living patient participant and for every deceased patient who met study criteria. 

Interviews were conducted with all family members and the subset of patients who were still alive and cognitively 

able to participate to obtain socio-demographic information, questionnaire, and semi-structured interview data. 

Additional research and clinical data were collected from the ADRC research database and from the patients’ 

medical records.  

2.2 Measures 

Socio-demographic data collected from patient participants included age, sex, race, and ethnicity.  For patients who 

had died, date of death was obtained from the ADRC research database and confirmed with the family member.  For 

family members, we collected sex, ethnicity, race, and their relationship to the patient. 

Cognitive, functional, and clinical data collected included the Mini-Mental State Examination (MMSE) score [28] 

and the Functional Activities Questionnaire (FAQ), [29] a measure of activities of daily living closest to the date of 

device implant. Additionally, we reviewed all of the patient’s medical records at any point during the encounter for 

when the device was implanted to verify the date of device implant, type of device, device vendor, indication for the 

device, ACC/AHA Classification noted by the implanting physician, and to determine if any diagnosis of CI (AD, 

MCI or other) was noted. 

Questionnaire data focused on measuring known constructs of medical decision-making quality. To measure role in 

decision making, we used the Control Preferences Scale (CPS), which consists of one item with a five-point 

scale.[30] Patient and family participants were categorized as having an active, shared, or passive role in the 

decision regarding receipt of the cardiac device. 

We used the Decisional Conflict Scale (DCS) [31] to measure patients’ and family members’ level of uncertainty 

about getting a cardiac device. The DCS contains three sub-scales: (1) uncertainty, (2) factors contributing to the 
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uncertainty, and (3) perceptions of effective decision-making. The DCS includes 16 questions regarding a medical 

decision the participant has made or is about to make using a five-point Likert scale [31]. The range of scores for the 

DCS is 0 to100, where higher scores indicate more conflict.  

To measure regret regarding the decision to get a cardiac device, we used the Decision Regret Scale (DRS), [32] 

which measures “distress or remorse after a health care decision”.  

The range of scores for the DRS is 0 to 100, where higher scores indicate more regret (and low satisfaction with the 

decision) [32-34]. Scores >25 are considered to reflect significant ambivalence about a decision and scores between 

10-25 are defined as mild ambivalence [33]. 

Semi-structured interview data was collected from all enrolled family members and the seven patients who were still 

alive and cognitively able to participate, including five patients without CI and two patients with CI. Interviews were 

conducted in-person and over the phone and separately from the other dyad member. Interview questions were 

developed by the research team and piloted with the first two interviews. Two study team members (NRF and CES) 

conducted all in-depth interviews with questions that were broad and open-ended. We invited participants to relate 

their personal narratives regarding their experiences with decision-making about cardiac device implantation. The 

audio recordings were examined and transcribed, and no systematic differences were discerned between 

interviewers. Participants responded in an equally open and forthcoming way to both interviewers.  To maximize the 

trustworthiness of our data collection, we continued recruiting participants until no new major themes emerged [35, 

36]. 

2.3 Analysis 

We conducted qualitative analyses of the interview data guided by the methods of grounded theory [36]. The steps 

included open coding, assigning topical codes to the text of the interviews to form a codebook, organizing themes, 

comparing the content of each new interview to the existing codebook categories and modifying the codebook 

accordingly and developing categories and defining the relationships among them and their possible implications 

[37].  

To ensure reliability between the coders in identifying and assigning codes, each coder reviewed a random 10% 

sample of the transcripts coded by the other research team member. The crosschecking coder could either endorse or 

contest the existing coding. Following a consensus meeting of the coders, the contested codes were deleted, 

replaced, modified, or added to the codebook. Statistical analyses for the questionnaire data included descriptive 

analysis of the population, including means, standard deviations for continuous data and counts and percentages for 

categorical data.  T-tests were used to compare the DRS and DCS scores of both patients and family members by the 

type of device and patient cognitive status at the time of implant. 

3. Results



Cardiol Cardiovascmed 2018; 2 (1): 010-026          DOI: 10.26502/fccm.92920032 

Cardiology and Cardiovascular Medicine - http://www.cardiolcardiovascmed.com/  - Vol. 2 No. 1 - Feb 2018. [ISSN 2572-9292]     14  

Twenty-five patients received a pacemaker or ICD during the observation period; 10 patients or family members 

declined to participate. Of the15 patient-family member dyads who participated, all family members participated in 

an interview and completed questionnaires. Seven patients from the dyads were alive and cognitively able to 

participate in an interview and completed questionnaires. More patients with CI at the time of device implant were 

deceased or too impaired to participate at study enrollment than patients who were not cognitively impaired.  

The mean age (SD) of the patients at the time of device implant was 80.9 (SD 5.1). Sixty percent were male, and 

100% were white. At the time of device implant, eight patients had a diagnosis of AD, two had MCI, and five had 

no CI.  

Nine patients received a pacemaker and six received an ICD. Twelve patients received a device for an AHA/ACA 

Class I indication defined as evidence and/or general agreement that the device would be beneficial, useful, and 

effective for the patient [12, 38, 39]. Six had sinus node dysfunction, four received a device for the primary 

prevention of sudden cardiac death (SCD), three for atrioventricular block, and two for secondary prevention 

of SCD.  

Family members who participated in this study were mostly female (80%); eight were the spouse of the patient 

(53%), and seven (47%) were an adult child. Table 1 shows the descriptive data of the patient-family dyads. 

Patient 

n=15 

Caregiver 

n=15 

Age*, years mean (SD) 80.9 (5.1) 

Sex, n (%) 

   Male 9 (60) 3 (20) 

   Female 6(40) 12 (80) 

Race, n (%) 

   White 15 (100) 15 (100) 

Relationship to the patient, n(%) 

   Spouse 8 (53.3) 

   Adult child or child-in-law 7 (46.7) 

Cognitive status of patient,* n (%) 

   AD 8 (53.3) 

   Mild cognitive impairment 2 (13.3) 

   Not impaired 5 (33.3) 

MMSE Score,* mean (SD)  24.7 (5.1) 

FAQ score,* mean (SD) 6.4 (7.9) 

Device 
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   Pacemaker, n (%) 9 (60) 

 Right ventricular only 2 

 Right atrial and right ventricular 7 

   ICD, n(%) 6 (40) 

 Right ventricular only 2 

 Right atrial and right ventricular 3 

        Right atrial, right ventricular and left 

ventricular 
1 

Indications for the device 

   Sinus node dysfunction 6 (40) 

   Primary prevention of Sudden Cardiac Death 4 (26.7) 

   Atrioventricular block 3 (20) 

Secondary prevention of Sudden Cardiac Death 2 (13.3) 

Indications for device therapy expressed in the standard ACC/AHA 

Classification format± 

   I 12 (80) - 

   II 0 - 

   IIa 0 - 

   IIb 3 (20) - 

   III 0 - 

Role in the decision to get a cardiac device‡, n 

(%) 

   Active or Shared 5 (71.4) 11 (73.3) 

   Passive 2 (28.6) 4 (26.7) 

*Values at the time of device implant

†Class I: Conditions for which there is evidence and/or general agreement that a given 

procedure or treatment is beneficial, useful, and effective. 

Class II: Conditions for which there is conflicting evidence and/or a divergence of 

opinion about the usefulness/efficacy of a procedure or treatment. 

Class IIa: Weight of evidence/opinion is in favor of usefulness/efficacy. 

Class IIb: Usefulness/efficacy is less well established by evidence/opinion. 

Class III: Conditions for which there is evidence and/or general agreement that a 

procedure/treatment is not useful/effective and in some cases may be harmful. 

Table 1: Characteristics of patients and caregivers 
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3.2 Qualitative Findings 

As shown in Table 2, three main themes emerged from the interviews: (1) the limited influence of the patient’s 

cognitive status in medical decision-making about cardiac co-morbidities and cardiac devices, (2) circumstances 

around the decision to get the device, and (3) discussions about the risks, benefits, and long-term implications of 

getting a cardiac device. Representative quotations for each of these themes from the patients and caregivers are 

shown in Table 2. 

Theme 
Quotation 
number 

Respondent information Representative Quotation 

Limited influence of 
the patient’s 
cognitive status in 
medical decision-
making 

1 
Spouse of a patient with 
AD who received ICD 

“Oh yeah, [telling the doctor she has AD] that’s 
one of the first things I mention to all the doctors.  
In fact, they had a sitter several days with her 
[while in the hospital]. That’s one of the first 
things I mention to medical people. No one 
mentioned her AD when we discussed the 
pacemaker.” 

2 

Family member of a patient 
who had MCI at the time of 
their implant that 
progressed to AD at the 
time of the interview who 
received ICD 

“Once the [device] is in there, if you have other 
kinds of medical problems, it could keep you 
going kind of artificially rather than letting your 
life end in a natural kind of way.  Just think about 
that.  Is that what you want?”   

3 
Patient without CI who 
received pacemaker 

“Unless I am so debilitated, so sick, I don’t want 
to continue, but I can’t envision that at the 
moment.” 

Circumstances 
around the decision 
to get the device 

4 
Daughter of a patient with 
AD who received a 
pacemaker 

“I believed it was urgent. It was a priority 
according to the doctors. It wasn’t something that 
you could debate.” 

5 

Spouse of a patient with 
MCI who received an ICD 
for primary prevention of 
sudden cardiac death 

“Well, the doctor strongly advised it because he 
was [in] atrial fib, and so he advised us then to put 
it in. He just presented to us what difference it 
would make in him and, you know, that he’d have 
to feel better afterwards because it [the atrial fib] 
was weakening his heart.  He really highly 
recommended that we do it.” 

6 
Family member of a patient 
without CI who received a 
pacemaker 

“My role was to see what he [the patient] decides 
and to discuss with it him.  Discuss the options, 
and let him make the decision.”   
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7 

Patient without CI at the 
time of ICD implant but 
who had progressed to MCI 
at the time of the interview 

“I didn’t want it then, and I don’t want it now. I 
think the whole thing was ridiculous.” 

8 
Spouse of a patient without 
CI who received an ICD 

“On that [ICD] decision that was made – I don’t 
worry about it anymore.  I think I made the right 
one.  Even if it wasn’t the right one, it seems to be 
working out.” 

9 
Patient without CI and an 
ICD 

“I’m not sure I had a choice. My thing is, now that 
I look back, I felt that, if this is necessary, let’s do 
it.” 

10 
Patient without CI who 
received a pacemaker 

“They [the doctors] just suggested. It was almost 
like that is the way they thought it should be done. 
I mean, that I should have the pacemaker, and I 
went along with it, because I thought that is 
probably what I needed.” 

11 
Adult child of a patient 
with AD who received 
pacemaker 

“Obviously if it would prolong her life and 
preserve her QOL by doing it, then I would go for 
it.  But if all the surgery would do is maybe 
prolong her life, but if she no longer had any 
QOL, then I would be reluctant to do it.” 

Risks, benefits and 
long-term 
implications of 
getting a cardiac 
device 

12 
Adult child of a patient 
with MCI that received an 
ICD 

“When something like this happens, I think you 
don’t know what to ask. You’re just not informed 
enough as a layperson. We have no experience 
with this kind of thing, so you don’t even know 
what kind of questions you should ask, and if you 
should do something differently…  Little things 
like how is that going to affect him, or how much 
does it cost, or can it wait... I don’t think we knew 
enough about what to ask.” 

13 
Family member of a patient 
with AD who received ICD 

“I would want to know how does it work; what are 
some of the side effects; what are the long-range 
aspects; can it keep someone alive; if they 
happened to go into a vegetative state, is it 
something that would cause someone to live 
longer than what they would normally want to live 
in a bad situation?” 

Table 2: Themes and Quotations 
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3.3 CI was Not a Factor in Decision Making 

Few patients with CI or their family members reported having a discussion about the patient’s cognitive status with 

the physician. In all cases but one, it was unclear from the interviews and medical record reviews if the physician 

was even aware of the patient’s MCI or AD or if they believed that it was an important factor to be discussed. Only 

one out of ten patients with CI had a diagnosis or notation in the medical record. Because the patients and family 

members largely did not bring up the patient’s CI with the physician, there was no discussion about the impact of the 

device on prolonging life, improving QOL, or risks post-implantation in the setting of also having MCI or AD. Even 

in the one case where it was made explicit to the medical team about the patient’s AD, it was not discussed in the 

context of the cardiac device (Quote 1).  

None of the patients with cognitive impairment or the family members of patients with cognitive impairment, 

reported discussing their cognitive status with the physician implanting the device or its role in the decision to get a 

device. As previously mentioned, the medical records largely lacked information on the patients’ cognitive status; it 

was noted in only one case. Although family members acknowledged the patient’s MCI or AD during the 

interviews, opinions were mixed as to whether the CI should influence the decision-making process for getting a 

cardiac device. Most had a difficult time articulating the impact of AD on life expectancy and its role in medical 

decision-making about cardiac co-morbidities, and many were unaware of the trajectory and prognosis of AD. 

Patients and family members largely stated that the decision to get the device was based on the patient’s functional 

status at the time of the implant; however, a majority of them could imagine a time when the patient’s CI would be 

too severe to get a device and acknowledged that they would focus on QOL only (Quote 2).  

Regarding the future health status and the need for re-implantation or a new battery or device, all seven patients 

interviewed stated that they would make the same decision. However, half of them stated that they might reconsider 

based on their functional status at the time (Quote 3).  

3.4 Circumstances around the decision to get the device 

3.4.1 Urgent Need  

Both patients and family members perceived the decision to get the device as urgent. All patients received a device 

during an inpatient stay; no devices were placed electively, although many had a history of abnormal heart rhythm 

or cardiac disease (Quote 4).  

3.4.2 The Physician’s Recommendation 

Many family members and patients believed that if the physician says the patient needs it, they must need it and 

there are no other options. Family members reported that the physician strongly advised that the patient get the 

device (Quote 5).  

Regarding the role of the family member in decision-making, five stated that they went along with what the 

physician recommended without discussion, and ten reported that they were involved in the decision-making (Quote 



Cardiol Cardiovascmed 2018; 2 (1): 010-026          DOI: 10.26502/fccm.92920032 

Cardiology and Cardiovascular Medicine - http://www.cardiolcardiovascmed.com/  - Vol. 2 No. 1 - Feb 2018. [ISSN 2572-9292]     19  

3.4.3 Decision Regret 

When asked about whether the decision to get a cardiac device was a “good” or “bad” decision, or if they had regret, 

some patients reflected that it was not a “good decision” (Quote 7). Some family members of patients with CI also 

reported reflecting on whether getting the device was a “good decision” (Quote 8).  

3.4.4 Not a Decision 

An overwhelming majority of patients and family members did not acknowledge that getting the device was a 

decision and were strongly influenced by the presentation of information by the physician, especially regarding how 

getting it would impact symptom relief (Quote 9). In some cases, patients and family members reported that the 

physician described the implant of a cardiac device as “necessary” and would help the patient “feel better”. In other 

cases, patients and family members did not perceive getting the cardiac device as a choice, rather a decision that was 

made by their doctor and simply presented to them (Quote 10).  

3.4.5 QOL 

Discussions with the patient’s physician tended to focus on the “necessity” of the device rather than the benefits and 

risks. Topics focused more on the benefits of getting the device, including enhanced QOL and symptom relief. Some 

family members thought or were told that that receipt of a device might have a positive impact on the patients’ 

cognitive function. Family members largely stated that the biggest factor was to improve the QOL for the patient 

(Quote 11).  

3.4.6 Risks, benefits and long-term implications of getting a cardiac device 

Few family members and patients reported having a conversation about the benefits, risks, and long-term 

implications of getting the device. Many reported that they were unsure what types of questions to ask because they 

did not have any experience with cardiac devices (Quote 12).  

Many family members reported wishing they would have discussed more about the risks and alternatives to getting a 

cardiac device (Quote 13). Family members also expressed interest in learning more information regarding the 

benefits of the device and if it would increase the patient’s life expectancy and what specific symptoms should 

improve after the device is implanted. 

3.4.7 Decision Quality Measures 

Most participants described having an active role in the decision and levels of decisional regret and decisional 

conflict were low to moderate. While statistical tests should be interpreted cautiously in this small sample, there 

were some statistically significant differences between patients and families by patient cognitive status. Overall, 

patients had an average DRS score of 16.4 (SD 24.4, range 0-65) while the average DRS score for family members 

was 14.9 (SD 19.1, range 0-50). The average DRS score for patients with CI was 45 (SD 28.3), and for patients 

without CI, the average DRS score was 5 (SD 11.2) (p=0.03). There was no difference in DRS scores for patients 

who received a pacemaker vs. an ICD (p=0.12) or their family members (p=0.28). Patients had an average DCS 

score of 38.5 (SD 36.1, range, 3.1-100) while family members reported slightly lower DCS, with a mean DCS score 
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of 38.2 (SD 24.9, range 1.6-100). Family members of patients without CI reported higher levels of decisional 

conflict at the time of the decision to implant a device compared to family members of patients with CI (DCS scores 

57.8 vs. 30.3, p=0.06) although differences did not meet statistical significance in this small sample. 

4. Conclusion

The present study was undertaken to describe and compare the decision-making experience of patients with and 

without CI and their family members regarding cardiac devices. While a variety of circumstances precipitated the 

decision to implant a cardiac device, most felt that there was no decision to make and were greatly influenced by 

their physician’s recommendations. All patients in this study met the indications for the device; yet, few of the 

indications were described as clinically urgent in the medical record, despite what some dyads reported. 

The state of uncertainty about future events related to a decision is a key element of all decision-making, and 

decision makers often experience regret when decision outcomes, particularly poor outcomes, are compared with 

alternative outcomes had another option been chosen [38]. Even the most informed patients may have regret and 

psychological consequences if the outcomes of their treatment are not as expected or if treatment-related side-effects 

compromise their QOL [40]. However, this belief has not been assessed in adults who receive a cardiac device while 

already having CI or among their family members. Cognitive function and progression of AD affect prognosis and 

QOL of the patient and, therefore, should be incorporated into medical decision making. Circumstances in which CI 

co-occurs with other medical conditions will be increasingly common in our age of multimorbidity. The results of 

the present study suggest that CI is rarely incorporated despite the fact that functional status of the patient at the time 

of implant was a strong influence on decision-making. Indeed, most participants exhibited decision myopia [22] and 

had a difficult time articulating the relationship between having MCI or AD and its role in medical decision making 

about cardiac co-morbidities. Thus, further studies are required to analyze particular decision needs among patients 

with CI and their family caregivers. 

Additionally, patients with no CI were more likely to report that they made the decision to get the device either 

alone or with their doctor. In many cases, the patient’s description of the process was congruent with that of the 

family member. Family members of patients with CI at the time of device implant were more likely to report their 

role in the decision as either active or shared, both with and without the patient’s involvement.  Many patients and 

family members described the physician’s role as active. Although patients and family members did not 

overwhelmingly report feelings of regret about getting a device in the questionnaires, expressions from the sample 

were more conflicted in the interviews. Some patients and family members had regret or questioned whether the 

decision was “the right one.” However, few patients endorsed a sense of regret, which may be related to the fact that 

few patients and family members reported any adverse events as a result of getting the device, which has been 

correlated with regret [41, 42]. If faced with the decision to replace the battery, most patients and family members 

felt they would make the same decision again; however, many said that they might reconsider based on their 

functional status at that time. 
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Regarding medical decision-making, there are two main sources of conflict. The first is the inherent difficulty that 

arises from making decisions that have both positive and negative effects. The second source is from aspects of the 

decision that are modifiable (e.g., lack of knowledge about options and outcomes, unrealistic expectations, unclear 

values, unclear perceptions of those presenting information, social pressures, lack of support or mismatch between 

the preferred role in decision-making and the actual role, lack of skills and self-confidence to make the decision, and 

lack of other resources) [38]. In the present study, patients and family members reported limited discussion 

regarding their decision to get a cardiac device. There was little evidence that the physicians who were implanting 

the cardiac devices had knowledge of or engaged in discussions about the patient’s cognitive status; an indication of 

dementia was identified in only one medical record. This is consistent with previous research showing providers’ 

lack of awareness of patient’s cognitive status and a reluctance to have discussions about both the risks and benefits 

of device implantation and deactivation [41, 42]. Many noted that their physicians concentrated on the “necessity” 

of the device, and few family members felt that there was a real choice, deferring to the physician’s 

recommendations. This is consistent with previous studies about other cardiac devices, including left ventricular 

assist devices (LVADs) [43]. Some family members thought or were told that that receipt of a device might have an 

impact on the patients’ cognitive function; however, evidence is mixed to support this claim [45, 46]. The family 

members’ lack of informed thinking about the implications of the device on longer-term quantity and QOL in their 

loved one with CI, as well as a lack of competing death risks is similar to that reported in other studies of cardiac 

devices [22, 44, 47]. However, many family members reflected that they would have liked to have more discussion 

regarding the risks and alternatives to getting a cardiac device. Further studies will evaluate the experiences of dyads 

that included patients with CI who were eligible for cardiac devices, but chose not to receive them. 

Patients with AD and MCI endorsed more regret on the DRS, although the sample size limits our confidence in 

statistical comparisons. DRS scores for family members in the present study are comparable to what has been 

published in the literature for family caregivers who are involved in a decision for a family member with AD and 

who do not receive any support in the decision [48]. Whereas no differences in decisional conflict were observed in 

the patients irrespective of cognitive status, differences were noted in the family members. Among the family 

members of patients without CI who reported higher decisional conflict, they also reported being less certain about 

the risks and benefits at the time of implant compared to those family members of patients with CI. These findings 

are likely driven by the differences among the role of the caregiver in their role in medical decision-making (i.e., 

active vs. shared/passive). Although these results are counter to what we found regarding decisional regret and to 

what we hypothesized, they are similar to what has been reported in the literature for surrogate decision makers who 

do not receive any support for decision-making [49]. 

In the present study, patients received a pacemaker or ICD for a variety of reasons, including sinus node 

dysfunction, primary or secondary prevention of sudden cardiac death, and atrioventricular block. It is, therefore, 

possible that the decisions surrounding receipt of these devices may differ by device or indication. For example, 

primary prevention ICD is used to prolong life without improving QOL whereas a pacemaker for sinus node 

dysfunction could not only prolong life, but also improve QOL if the patient was experiencing syncope, fatigue, or 

palpitations. Moreover, the decision to receive a pacemaker for symptomatic bradycardia may be relatively 
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straightforward, particularly in a patient with MCI, as compared with the decision to implant a primary prevention 

ICD without cardiac resynchronization therapy (CRT) in an asymptomatic patient, which poses considerable trade-

offs. Thus, further studies with larger cohorts are necessary to explore the decision-making experiences of patient 

and caregiver dyads by cardiac device type.  

In addition to the small sample size, the present study is limited by the single site data and lack of racial or ethnic 

diversity in the sample, which have been shown by others to impact receipt of device [50]. In addition, for those 

patients who died following the procedure, the cause of death was unknown. Furthermore, the time since receiving 

the cardiac implant was considerable for some dyads (up to 11 years); thus, there may have been recall bias as well 

as survival bias, particularly for those who received a dual chamber pacemaker or ICD. Finally, there was no 

medical record data regarding the incidences of cardioversion or adverse events. 

In conclusion, although the decision to receive a cardiac device in a person with AD requires unique considerations 

about the possible trade-offs of quality versus quantity of life, the patients’ cognitive status was largely not 

discussed with their family or physician. Most patients and family members described the procedure as “necessary” 

to improve the patient’s QOL, but some patients with CI had expressed regret or questioned whether the decision 

was “right.” Both patients and family members expressed a wish to have more information regarding the risks, 

benefits, and alternatives, and a majority of family members could envision a time when the patient’s cognitive and 

functional impairment would be too severe to get a device and acknowledge that they would focus on QOL. 

Multimorbidity is the new normal in our aging society, and thus medical decision-making will increasingly involve 

trade-offs between various lifespan and QOL-increasing interventions, which have implications for how we prefer to 

live and die. A better understanding of medical decision-making in these circumstances is critical to assist patients in 

making decisions that are right for them.  

Acknowledgements 

We would like to thank MaryAnn Oakley, MA of the University of Pittsburgh ADRC for assistance with 

recruitment and Jeff Lee, MD with his assistance reviewing the medical records of patient participants. 

Sources of Funding 

This study was supported by the National Institutes of Health, National Institute on Aging grant P50 AG005133. 

Conflicts of Interest 

The authors Fowler, Shaaban, Torke, Lane, and Barnato have no conflict of interest regarding the publication of this 

article. 

Saba has received research funding from the National Heart, Lung, and Blood Institute and significant research grant 

support from Boston Scientific. 



Cardiol Cardiovascmed 2018; 2 (1): 010-026          DOI: 10.26502/fccm.92920032 

Cardiology and Cardiovascular Medicine - http://www.cardiolcardiovascmed.com/  - Vol. 2 No. 1 - Feb 2018. [ISSN 2572-9292]     23  

References 

1. Association. As. 2017 Alzheimer's disease facts and figures. Alzheimers Dement 13 (2017): 325-373.

2. De Bruijn RF, Akoudad S, Cremers LG, Hofman A, Niessen WJ, et al. Determinants, MRI correlates, and

prognosis of mild cognitive impairment: the Rotterdam Study. J Alzheimers Dis 42 (2014): S239-S249.

3. Roberts R and Knopman DS. Classification and epidemiology of MCI. Clin Geriatr Med 29 (2013): 753-

772. 

4. Brodaty H, Seeher K and Gibson L. Dementia time to death: a systematic literature review on survival time

and years of life lost in people with dementia. Int Psychogeriatr 24 (2012): 1034-1045.

5. Connors MH, Ames D, Boundy K, Clarnette R, Kurrle S, Mander A, Ward J, Woodward M and Brodaty H.

Predictors of Mortality in Dementia: The PRIME Study. J Alzheimers Dis 52 (2016): 967-974.

6. Sachs GA, Carter R, Holtz, Smith F, Stump TE, Tu W, Callahann. Cognitive Impairment: An independent

predictor of excess mortality: A Cohort Study.  Ann Inten Med 155 (2011): 300-308.

7. Tom SE, Hubbard RA, Crane PK, Haneuse SJ, Bowen J, McCormick WC, McCurry S and Larson EB.

Characterization of dementia and Alzheimer's disease in an older population: updated incidence and life

expectancy with and without dementia. Am J Public Health 105 (2015): 408-413.

8. Xie J, Brayne C, Matthews FE. Survival times in people with dementia: analysis from population based

cohort study with 14 year follow-up. BMJ 336 (2008): 258-262.

9. Hirschman KB, Xie SX, Feudtner C and Karlawish JH. How does an Alzheimer's disease patient's role in

medical decision making change over time? J Geriatr Psychiatry Neurol 17 (2004): 55-60.

10. Karlawish JH, Casarett D, Propert KJ, James BD and Clark CM. Relationship between Alzheimer's disease

severity and patient participation in decisions about their medical care. J Geriatr Psychiatry Neurol 15

(2002): 68-72.

11. Fowler NR, Hansen AS, Barnato AE, Garad L. Association between anticipatory grief and problem solving

among family caregivers of persons with cognitive impairment. J Aging Health 25 (2013): 493-509.

12. Fowler NR, Johnson KG, Li J, Moore CG, Saba S, Lopez OL and Barnato AE. Use of cardiac implantable

electronic devices in older adults with cognitive impairment. JAMA Intern Med 174 (2014): 1514-1516.

13. DeCarli C, Massaro J, Harvey D, Hald J, Tullberg M, et al. Measures of brain morphology and infarction in

the framingham heart study: establishing what is normal. Neurobiol Aging 26 (2005): 491-510.

14. Launer LJ, Ross GW, Petrovitch H, Masaki K, Foley D, et al. Midlife blood pressure and dementia: the

Honolulu-Asia aging study. Neurobiol Aging 21 (2000): 49-55.

15. Vermeer SE, Prins ND, den Heijer T, Hofman A, Koudstaal PJ and Breteler MM. Silent brain infarcts and

the risk of dementia and cognitive decline. N Engl J Med 348 (2003): 1215-1222.

16. Dublin S, Anderson ML, Haneuse SJ, Heckbert SR, Crane PK, et al. Atrial fibrillation and risk of dementia:

a prospective cohort study. J Am Geriatr Soc 59 (2011): 1369-1375.

17. Maslow K. Dementia and serious coexisting medical conditions: a double whammy. Nurs Clin North Am

39 (2004): 561-579.

18. Jahangir A, Shen WK, Neubauer SA, Ballard DJ, Hammill SC, et al. Relation between mode of pacing and

long-term survival in the very elderly. J Am Coll Cardiol 33 (1999): 1208-1216.



Cardiol Cardiovascmed 2018; 2 (1): 010-026          DOI: 10.26502/fccm.92920032 

Cardiology and Cardiovascular Medicine - http://www.cardiolcardiovascmed.com/  - Vol. 2 No. 1 - Feb 2018. [ISSN 2572-9292]     24  

19. Kramer DB, Reynolds MR, Normand SL, Parzynski CS, Spertus JA, Mor V and Mitchell SL. Hospice Use

Following Implantable Cardioverter-Defibrillator Implantation in Older Patients: Results From the National

Cardiovascular Data Registry. Circulation 133 (2016): 2030-2037.

20. Pyatt JR, Somauroo JD, Jackson M, Grayson AD, Osula S, et al. Long-term survival after permanent

pacemaker implantation: analysis of predictors for increased mortality. Europace 4 (2002): 113-119.

21. Rickard J, Cheng A, Spragg D, Green A, Leff B, et al. Survival in octogenarians undergoing cardiac

resynchronization therapy compared to the general population. Pacing Clin Electrophysiol 37 (2014): 740-

744. 

22. Kramer DB, Buxton AE and Zimetbaum PJ. Time for a change--a new approach to ICD replacement. N

Engl J Med 366 (2012): 291-293.

23. Patrick DL, Starks HE, Cain KC, Uhlmann RF and Pearlman RA. Measuring preferences for health states

worse than death. Med Decis Making 14 (1994): 9-18.

24. Butler K. What broke my father’s heart? New York Times Magazine (2010) 18.

25. Ditto PH, Druley JA, Moore KA, Danks JH and Smucker WD. Fates worse than death: the role of valued

life activities in health-state evaluations. Health Psychol 15 (1996): 332-343.

26. Patrick DL, Pearlman RA, Starks HE, Cain KC, Cole WG and Uhlmann RF. Validation of preferences for

life-sustaining treatment: implications for advance care planning. Ann Intern Med 127 (1997): 509-517.

27. Patton MQ. Qualitative research and evaluation methods. Third ed. Thousand Oaks, CA: Sage Publications;

2002. 

28. Folstein MF, Folstein SE and McHugh PR. "Mini-mental state". A practical method for grading the

cognitive state of patients for the clinician. J Psychiatr Res 12 (1975): 189-198.

29. Pfeffer RI, Kurosaki TT, Harrah CH Jr, Chance JM and Filos S. Measurement of functional activities in

older adults in the community. J Gerontol 37 (1982): 323-329.

30. Degner LF, Sloan JA and Venkatesh P. The Control Preferences Scale. Can J Nurs Res 29 (1997): 21-43.

31. O'Connor AM. Validation of a decisional conflict scale. Med Decis Making 15 (1995): 25-30.

32. Brehaut JC, O'Connor AM, Wood TJ, Hack TF, Siminoff L, Gordon E and Feldman-Stewart D. Validation

of a decision regret scale. Med Decis Making 23 (2003): 281-292.

33. Connolly T and Zeelenber M. Regret in Decision Making. Current Directions in Psychological Science 11

(2002): 212-216.

34. Becerra-Perez MM, Menear M, Turcotte S, Labrecque M and Legare F. More primary care patients regret

health decisions if they experienced decisional conflict in the consultation: a secondary analysis of a

multicenter descriptive study. BMC Fam Pract 17 (2016): 156.

35. Fusch PI and Ness LR. The Qualitative Report 20 (2015): 1408-1416.

36. Strauss A and Corbin J. Grounded Theory Methodology. In: N. D. Y. Lincoln, ed. Handbook of Qualitative

Research Thousand Oaks: Sage Publications 1994: 217-285.

37. Holton JA. The coding process and its challenges. In: K. C. A. Bryant, ed. The Sage handbook of grounded

theory Thousand Oaks, CA: Sage Publications; 2007.

38. Gregoratos G, Abrams J, Epstein AE, Freedman RA, Hayes DL, et al. American College of

Cardiology/American Heart Association Task Force on Practice Guidelines American College of



Cardiol Cardiovascmed 2018; 2 (1): 010-026          DOI: 10.26502/fccm.92920032 

Cardiology and Cardiovascular Medicine - http://www.cardiolcardiovascmed.com/  - Vol. 2 No. 1 - Feb 2018. [ISSN 2572-9292]     25  

Cardiology/American Heart Association/North American Society for P and Electrophysiology C. 

ACC/AHA/NASPE 2002 guideline update for implantation of cardiac pacemakers and antiarrhythmia 

devices: summary article. A report of the American College of Cardiology/American Heart Association 

Task Force on Practice Guidelines (ACC/AHA/NASPE Committee to Update the 1998 Pacemaker 

Guidelines). J Cardiovasc Electrophysiol 13 (2002): 1183-1199. 

39. Mitty E and Post LF. Healthcare Decision Making. In: E. C. M. Boltz, T. Fulmer, & D. Zwicker ed.

Evidence-based geriatric nursing protocols for best practice 4th ed. New York: Springer Publishing

Company 2012: 562-578.

40. Davison BJ and Goldenberg SL. Decisional regret and quality of life after participating in medical

decision-making for early-stage prostate cancer. BJU Int 91 (2003): 14-17.

41. Goldstein NE, Lampert R, Bradley E, Lynn J and Krumholz HM. Management of implantable cardioverter

defibrillators in end-of-life care. Ann Intern Med 141 (2004): 835-838.

42. Russo JE. Original research: deactivation of ICDs at the end of life: a systematic review of clinical

practices and provider and patient attitudes. Am J Nurs 111 (2011): 26-35.

43. Blumenthal-Barby JS, Kostick KM, Delgado ED, Volk RJ, Kaplan HM, et al. Assessment of patients' and

caregivers' informational and decisional needs for left ventricular assist device placement: Implications for

informed consent and shared decision-making. J Heart Lung Transplant 34 (2015): 1182-1189.

44. Green AR, Boyd CM, Rickard J, Gomon R and Leff B. Attitudes of older adults with serious competing

health risks toward their implantable cardioverter-defibrillators: a pilot study. BMC Geriatr 15 (2015): 173.

45. Gribbin GM, Gallagher P, Young AH, McComb JM, McCue P, et al. The effect of pacemaker mode on

cognitive function. Heart 91 (2005): 1209-1210.

46. Lamas GA, Orav EJ, Stambler BS, Ellenbogen KA, Sgarbossa EB, et al. Quality of life and clinical

outcomes in elderly patients treated with ventricular pacing as compared with dual-chamber pacing.

Pacemaker Selection in the Elderly Investigators. N Engl J Med 338 (1998): 1097-1104.

47. Goldstein NE, Mehta D, Siddiqui S, Teitelbaum E, Zeidman J, et al. "That's like an act of suicide" patients'

attitudes toward deactivation of implantable defibrillators. J Gen Intern Med 23 (2008): 7-12.

48. Epstein AE, DiMarco JP, Ellenbogen KA, Estes NA, Freedman RA, et al. American College of

Cardiology/American Heart Association Task Force on Practice G, American Association for Thoracic S

and Society of Thoracic S. ACC/AHA/HRS 2008 Guidelines for Device-Based Therapy of Cardiac

Rhythm Abnormalities: a report of the American College of Cardiology/American Heart Association Task

Force on Practice Guidelines (Writing Committee to Revise the ACC/AHA/NASPE 2002 Guideline

Update for Implantation of Cardiac Pacemakers and Antiarrhythmia Devices) developed in collaboration

with the American Association for Thoracic Surgery and Society of Thoracic Surgeons. Heart Rhythm 5

(2008): e1-e62.

49. Hickman RL, Jr., Daly BJ and Lee E. Decisional conflict and regret: consequences of surrogate decision

making for the chronically critically ill. Appl Nurs Res 25 (2012): 271-275.

50. Matlock DD, Peterson PN, Heidenreich PA, Lucas FL, Malenka DJ, et al. Regional variation in the use of

implantable cardioverter-defibrillators for primary prevention: results from the National Cardiovascular

Data Registry. Circ Cardiovasc Qual Outcomes 4 (2011): 114-121.



Cardiol Cardiovascmed 2018; 2 (1): 010-026          DOI: 10.26502/fccm.92920032 

Cardiology and Cardiovascular Medicine - http://www.cardiolcardiovascmed.com/  - Vol. 2 No. 1 - Feb 2018. [ISSN 2572-9292]     26  

   This article is an open access article distributed under the terms and conditions of the 

Creative Commons Attribution (CC-BY) license 4.0 

Citation: Nicole R. Fowler, C. Elizabeth Shaaban, Alexia M. Torke, Kathleen A. Lane, Samir Saba, and Am ber 

E. Barnat. “I’m Not Sure We Had A Choice”: Decision Quality and The Use of Cardiac Im plantable Electronic 

Devices In Older Adults With Cognitive Impairment. Cardiology and Cardiovascular Medicine 2 (2018): 010-026.


	Abstract
	Keywords
	1. Introduction
	2. Methods
	2.1 Participants, setting, and procedures
	2.2 Measures
	2.3 Analysis

	3. Results
	3.1 Characteristics of Participants
	3.2 Qualitative Findings
	3.3 CI was Not a Factor in Decision Making
	3.4 Circumstances around the decision to get the device
	3.4.1 Urgent Need
	3.4.2 The Physician’s Recommendation
	3.4.3 Decision Regret
	3.4.4 Not a Decision
	3.4.5 QOL
	3.4.6 Risks, benefits and long-term implications of getting a cardiac device
	3.4.7 Decision Quality Measures


	4. Conclusion
	Acknowledgements
	Sources of Funding
	Conflicts of Interest
	References
	Table 1
	Table 2
	Citation



