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Abstract

Background Older persons with atrial fibrillation (AF) experience significant impairment in quality of life (QoL), which
may be partly attributable to their comorbid diseases. A greater understanding of the impact of comorbidities on QoL could
optimize patient-centered care among older persons with AF.

Objective To assess impairment in disease-specific QoL due to comorbid conditions in older adults with AF.

Methods Patients aged > 65 years diagnosed with AF were recruited from five medical centers in Massachusetts and Georgia
between 2015 and 2018. At 1 year of follow-up, the Quality of Life Disease Impact Scale—for Multiple Chronic Condi-
tions was used to provide standardized assessment of patient self-reported impairment in QoL attributable to 34 comorbid
conditions grouped in 10 clusters.

Results The mean age of study participants (n=1097) was 75 years and 48% were women. Overall, cardiometabolic, muscu-
loskeletal, and pulmonary conditions were the most prevalent comorbidity clusters. A high proportion of participants (82%)
reported that musculoskeletal conditions exerted the greatest impact on their QoL. Men were more likely than women to
report that osteoarthritis and stroke severely impacted their QoL. Patients aged <75 years were more likely to report that
obesity, hip/knee joint problems, and fibromyalgia extremely impacted their QoL than older participants.

Conclusions Among older persons with AF, while cardiometabolic diseases were highly prevalent, musculoskeletal condi-
tions exerted the greatest impact on patients’ disease-specific QoL. Understanding the extent of impairment in QoL due to
underlying comorbidities provides an opportunity to develop interventions targeted at diseases that may cause significant
impairment in QoL.

Keywords Atrial fibrillation - Comorbidities - Disease-specific quality of life - Older adults

>4 Hawa O. Abu Introduction
Hawa.Abu@umassmed.edu

! Division of Cardiovascular Medicine, Department Atrial fibrillation (AF) is the most prevalent cardiac arrhyth-
of Medicine, University of Massachusetts Medical School, mia in patients 65 years and older [1]. With advancing age,
55 Lake Avenue North, Worcester, MA 01655, USA the prevalence of AF increases and may coexist with other

2 Department of Pharmacy and Health Systems Sciences, chronic conditions, leading to greater disease burden and
School of Pharmacy, Northeastern University, Boston, MA, deleterious impact on patients’ quality of life (QoL) [2, 3].

USA

Patient-reported QoL is an important aspect in the manage-
3 John Ware Research Group, Watertown, MA, USA

ment of cardiovascular diseases which incorporates aspects

4 Department of Population and Quantitative Health Sciences, of one’s physical, mental, and social well-being, and has
University of Massachusetts Medical School, Worcester, MA, been identified as a sensitive outcome of treatment strategies
USA .. .. . ..

[4, 5]. Attaining and maintaining optimal QoL is increas-

E Departments of Community Medicine and Internal Medicine, ingly being targeted in current AF management guidelines

Mercer University School of Medicine, Macon, GA, USA [6]
Division of Geriatrics, Department of Medicine, University
of Massachusetts Medical School, Worcester, MA, USA

@ Springer


http://orcid.org/0000-0002-9359-7373
http://crossmark.crossref.org/dialog/?doi=10.1007/s11136-020-02578-3&domain=pdf

3286

Quality of Life Research (2020) 29:3285-3296

Cardiometabolic and non-cardiometabolic comorbid
conditions are prevalent among older men and women with
AF [7-9]. These chronic conditions may exert a profound
negative effect on patients’ experience of their AF symp-
toms, hinder the adoption of recommended lifestyle changes
and medication adherence, and one’s ability to engage in
their healthcare, which could impact overall well-being and
QoL. Although previous studies have examined the burden
of comorbidities and their impact on overall/generic health-
related QoL in patients with AF [9-11], no prior study has
examined the extent to which comorbid conditions may
cause impairment in disease-specific QoL among older men
and women with AF. Since disease-specific measures focus
on the impact of specific conditions on QoL, they provide
more clinical utility and granularity than generic measures
that do not focus on the impact of specific disease condi-
tions on QoL [12]. In the present study, disease-specific QoL
refers to the impact of each comorbid condition on patient’s
QoL.

Understanding the extent of impairment in QoL due to
underlying comorbid conditions provides an important and
readily identifiable opportunity to address patients’ concerns
about the consequences and management of their multiple
chronic diseases. The objectives of the present observa-
tional study were to examine the prevalence of self-reported
comorbid conditions among older men and women with
AF, utilize standardized comparisons of the impact of these
comorbid conditions on disease-specific QoL, and explore
possible age and sex differences in QoL impairment due to
comorbid diseases.

Methods
Study population

This investigation used data from the Systematic Assess-
ment of Geriatric Elements in AF (SAGE-AF), a prospective
multi-center study [13, 14]. In brief, study participants were
recruited from one of four clinical sites in Central Massa-
chusetts (University of Massachusetts Memorial Health Care
internal medicine, cardiology, electrophysiology, or Heart
Rhythm Associates of Central MA), one clinical site in East-
ern Massachusetts (Boston University cardiology), or one of
two practices in Central Georgia (Family Health Center and
Georgia Arrhythmia Consultants) between 2015 and 2018.
Patients were eligible for study enrollment if they were aged
65 years or older and were diagnosed with AF based on the
presence of this arrhythmia on electrocardiography tracings,
a Holter monitor, or the documentation of AF in hospital
or clinic medical records. The present study was approved
by Institutional Review Boards at participating study sites.
Prior to formal study enrollment, each eligible participant
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provided written informed consent. Trained research person-
nel conducted face-to-face or telephone interviews with each
study participant and abstracted data from hospital medical
records at baseline and at one-year of follow-up.

Prevalence of comorbid conditions and assessment
of disease-specific quality of life

We assessed the prevalence of comorbid conditions and the
extent of Impairment in QoL attributable to each comor-
bidity based on patient self-reports using the validated and
standardized Quality of Life Disease Impact Scale-Multiple
Chronic Conditions form (QDIS-MCC) [12, 15] at the one-
year study follow-up. The QDIS-MCC was developed from
a Computerized Adaptive Assessment of Disease Impact
(DICAT) project supported by the National Institutes of
Health with the goal of generating a more comprehensive
patient-reported outcome measure of which content and
scoring could be standardized for comparison across differ-
ent disease conditions. The QDIS-MCC includes a 34-con-
dition checklist and a follow-up question for each condition
checked. First, study participants were asked “Have you ever
been told by a doctor or other health professional that you
had any of the following conditions?”. Those who responded
affirmatively were then queried as “In the past 4 weeks, how
often did [CONDITION] limit your everyday activities or
your quality of life?” with five response options on a Lik-
ert scale (0-5): “Not at all”, “A little”, “Some”, “A lot”, or
“Extremely” [12, 15]. For purposes of analysis, responses of
“A little” or “Some” were combined as a single category as
were responses of “A lot” or “Extremely”. This QDIS-MCC
measure has been shown to correlate highly with the score
for a full bank of items for each condition and to discrimi-
nate among them in the presence of comorbid conditions
[16].

From a clinical perspective, to better understand the
impact of the 34 chronic conditions examined on patients’
QoL, we categorized these conditions into 10 major clus-
ters as follows: Cardiometabolic, Musculoskeletal/Rheu-
matologic, Pulmonary, Gastrointestinal, Neuro-Psychiatric,
Urologic/Nephrology, Hematologic-Oncologic/Infectious,
Geriatric, Endocrine, and Dermatologic. Seven cardiomet-
abolic conditions were assessed including hypertension,
diabetes mellitus, obesity, heart failure, stroke, angina, and
myocardial infarction. The eight musculoskeletal/rheuma-
tologic conditions assessed were osteoarthritis, hip/knee
joint problems, sciatica/chronic back pain, foot/ankle joint
problems, rheumatoid arthritis, osteoporosis, fibromyalgia,
and extremity weakness. Four pulmonary diseases were
assessed and included seasonal allergies (hay fever), chronic
allergies (sinusitis), asthma, and chronic obstructive pulmo-
nary disease (COPD). Three gastrointestinal diseases were
assessed including inflammatory bowel diseases, ulcer, and
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liver infection. Three neuro-psychiatric conditions were
assessed including migraine, depression, and chronic fatigue
syndrome. Three hematologic-oncologic and infectious dis-
ease were assessed including all cancers, anemia, and HIV.
The two urologic/nephrology conditions assessed included
kidney disease and benign prostatic hyperplasia, while the
two geriatric conditions assessed were vision and hearing
problems. The single endocrine disorder assessed was hypo-
thyroidism and the sole dermatologic condition assessed was
dermatitis/chronic skin problem.

Participant characteristics

Participants’ sociodemographic, psychosocial, clinical, and
health behavior measures were assessed at baseline. Soci-
odemographic characteristics included the patient’s age, sex,
race/ethnicity, marital status, and highest level of education
attained. Psychological and social variables were obtained
from comprehensive structured interviews including meas-
ures of social support, cognitive impairment, anxiety, and
independent functioning. Social support was assessed with
5 items from the Medical Outcomes Social Support Survey
Instrument that represent multiple dimensions of support
including: emotional/informational, tangible, affectionate,
and positive social interaction [17]. Participant cognition
was assessed using the 30-item Montreal Cognitive Assess-
ment Battery (MoCA) designed for use in healthcare settings
to detect mild cognitive impairment [18, 19]. The MoCA is a
validated 30-item screening tool that examines global cogni-
tive function with assessments for attention, concentration,
executive function, working memory, orientation, and visu-
ospatial ability [18]. Scores range from O to 30 with lower
scores indicating poorer performance and a cutoff of <23
suggestive of cognitive impairment [18, 19]. Symptoms of
anxiety were measured using the 7-item Generalized Anxi-
ety Disorder (GAD-7) questionnaire with scores ranging
from 0 to 21, and study participants were designated as hav-
ing no (£4), mild (5-9), or moderate-to-severe (> 10) anxi-
ety symptoms [20]. Independence was examined with the
instrumental activities of daily living including basic com-
munication skills, transportation, meal preparation, shop-
ping, housework, and managing medications and personal
finances [21]. Detailed clinical variables retrieved from
patient medical records included type of AF (paroxysmal,
persistent, and permanent), time since AF diagnosis, receipt
of ablation therapy, anticoagulation therapy (direct oral anti-
coagulants or warfarin), polypharmacy (>5 medications)
and calculated risk scores such as the CHA2DS2-VASc for
stroke risk [22], HASBLED for 1-year risk of major bleed-
ing [22], and Charlson Comorbidity index [23]. Participant
health behaviors included self-reports of smoking history
and alcohol use.

Statistical analysis

We described participant’s baseline characteristics with
continuous variables summarized as means and standard
deviations when normally distributed and as medians and
interquartile ranges (IQR) when skewed; categorical vari-
ables were described as proportions. Chi-square tests were
used to compare significant differences in proportion for
categorical variables.

As previously described, the prevalence of previously
diagnosed comorbid conditions was assessed according to
10 clusters (Cardiometabolic, Musculoskeletal/Rheumato-
logic, Pulmonary, Gastrointestinal, Neuro-Psychiatric, Uro-
logic/Nephrology, Hematologic-Oncologic/Infectious Dis-
ease, Geriatric, Endocrine, and Dermatologic). The disease
clusters were not mutually exclusive as participants were
assigned to any one of the clusters if they had at least one
of the listed comorbid condition within that cluster. In the
coding structure for the clusters, participants were assigned
a “1” for the presence of any underlying comorbid condition
within a specified cluster or a “0” otherwise. We examined
the proportion of participants reporting the impact of each
specific comorbid condition on their QoL as either “Not at
all”, “A little/Some”, or “A lot or Extremely”, respectively.
In examining the extent of the impact of each disease cluster
on QoL, we assessed the proportion of participants reporting
that either none of the comorbid conditions impacted their
QoL or that at least one or more of the comorbid condition
had “a little/some” or “a lot/extreme” impact on their QoL.

For the most prevalent disease clusters, we conducted
stratified analyses by age (<75 years and > 75 years) and
sex to examine potential subgroup differences in the impact
of the comorbid conditions on QoL. Prevalent disease clus-
ters were defined as clusters with one or more comorbid
conditions present in at least 30% of the study participants,
to ensure large enough sample sizes to detect between
group differences for the proposed stratified analyses. The
Cochran—Armitage test for trend across the self-reported
levels of impairment in disease-specific QoL was used for
respective age and sex group comparisons. The level of sta-
tistical significance (alpha) was set at 0.05. All analyses were
done using STATA 16 (StataCorp. 2019. Stata Statistical
Software: Release 16. College Station, TX: StataCorp LLC).

Results

Participant baseline characteristics

The mean age of study participants (n=1097) was 75 years
(SD7.0), 48% were women, and 87% were White. The

average time since the diagnosis of AF was 5.3 years
(SD4.3). Approximately one-third of participants reported
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experiencing symptoms of AF in the four weeks prior to
study enrollment, and two-thirds were on rhythm control
therapy. A majority (95%) were prescribed 5 or more medi-
cations. The mean Charlson comorbidity index score was
6.0 (SD2.6). Approximately one-quarter of patients reported
low social support, one-third had cognitive impairment, and
14% were frail. A majority of our study participants (77%)
had no symptoms of anxiety, 18% had mild symptoms of
anxiety, and 5% had moderate/severe symptoms of anxiety
(Table 1).

Prevalence of comorbid conditions and impact
on disease-specific quality of life

Overall, participants reported a median of 5 (IQR 2-8)
comorbid conditions. The response rate among eligible
patients at one of year of study follow-up was 87% (Of
the 1097 study participants at 1 year of follow-up, 951
responded to the QDIS-MCC questionnaire). The most
prevalent comorbidity clusters were cardiometabolic, mus-
culoskeletal, and pulmonary diseases (Table 2). Commonly
occurring cardiometabolic conditions included hyperten-
sion (63%), diabetes mellitus (23%), and obesity (24%).
The most common musculoskeletal conditions were osteo-
arthritis (33%), hip/knee joint problems (32%), and sciatica/
chronic back pain (29%). The commonly reported pulmo-
nary diseases included seasonal allergies/hay fever (32%),
chronic allergies/sinusitis (17%), and asthma (11%). Over-
all, a high proportion of participants (82%) reported that
musculoskeletal conditions exerted an extreme impact on
their disease-specific QoL, while cardiometabolic diseases
had a less severe impact on disease-specific QoL. Other
conditions with low prevalence including chronic fatigue
syndrome (3%) and depression (6%) exerted a moderate-to-
severe impact on patients’ QoL (Fig. 1).

Results from the stratified analysis showed that although
women had a higher prevalence of osteoarthritis (49% vs
29%; p value <0.001) and stroke (13% vs 8%; p value =0.02)
than men, men were more likely than women to report that
osteoarthritis (27.4% vs 17.6%; p for trend=0.01) and stroke
(22.5% vs 3.6%; p for trend =0.02) severely impacted their
QoL (Table 2). Participants aged <75 years had a higher
prevalence of obesity (32.3% vs 21.9%; p value < 0.001),
diabetes mellitus (31.8% vs 21.9%; p value=0.001), and
angina (7.7% vs 3.2%; p value=0.002) compared to those
75 years and older. A greater proportion of participants
aged <75 years were more likely to report that obesity
(19.1% vs 7.2%; p for trend = 0.004), hip/knee joint prob-
lems (34.0% vs 20.0%; p for trend =0.002), and fibromyalgia
(41.2% vs 7.7%; p for trend =0.004) severely impacted their
QoL in comparison with much older (>75 years) partici-
pants (Table 3). There were no significant differences in QoL
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Table 1 Baseline characteristics of study participants, SAGE-AF

Characteristics N=1097
Sociodemographic
Age (mean, years (sd)) 75.5 (7.0)
Age categories (%)
65-74 years 52.0
>75 years 48.0
Women (%) 48.3
Race/ethnicity (%)
White 87.4
Non-white 12.6
Married (%) 57.4
Education
<High school 36.4
Some college 19.4
College graduate 44.2
Clinical
AF type (%)
Paroxysmal 66.4
Persistent 15.1
Permanent 18.5
Time since AF diagnosis, (years, mean (sd)) 5.3 (4.3)
Symptoms of AF in past 4 weeks (%) 29.4
Anticoagulation therapy (%)
DOAC 37.1
Warfarin 48.6
None 14.3
AF treatment approach (%)
Rhythm control therapy 58.5
Rate control therapy 41.5
Polypharmacy (>5 medications) (%) 95.3
CHA2DS2-VASc>2 (%) 89.1
HASBLED >3 (%) 62.7
Charlson comorbidity index, (mean, SD) 6.0 (2.6)
Charlson comorbidity index, categories (%)
12 4.9
34 26.3
>5 68.8
Psychosocial/geriatric
Low social support (%) 26.6
Cognitive impairment (%) 359
Anxiety symptoms (%)
None 76.9
Mild 17.6
Moderate/severe 5.5
Frailty (%)
Not frail 334
Pre-frail 52.8
Frail 13.8
Health behaviors
Alcohol use (%) 54.9

Smoking status (%)
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Table 1 (continued)

Characteristics N=1097
Never smoker 46.7
Former smoker 50.1
Current smoker 3.2

CHA2DS2-VASc stroke risk assessment (congestive heart failure,
hypertension, age (>65=1 point, >75 =2 points), diabetes, and prior
stroke/TIA (2 points), vascular disease (peripheral arterial disease,
previous MI, aortic atheroma) and female gender), HASBLED deter-
mines 1-year risk of major bleeding (hypertension, abnormal renal
and liver function, prior stroke, prior bleeding, labile INR, elderly,
drugs, or alcohol that increase bleeding risk)

impairment by sex and age stratified analysis for the other
prevalent comorbid conditions (Tables 2 and 3).

Discussion

In this cohort of older men and women with AF, approxi-
mately one-half reported having 5 or more comorbid con-
ditions, with the most prevalent comorbidities being car-
diometabolic, musculoskeletal conditions, and pulmonary
diseases. Among the commonly reported conditions, a
greater proportion of participants reported that musculoskel-
etal conditions such as osteoarthritis, hip/knee joint prob-
lems, sciatica/chronic back problems, and extremity weak-
ness had the most severe impact on their disease-specific
QoL, whereas cardiometabolic diseases including hyperten-
sion, diabetes, stroke, and angina exerted a lesser impact on
their QoL. There were sex and age differences observed in
the impact of several comorbidities on disease-specific QoL.

Cardiometabolic and non-cardiometabolic conditions
were highly prevalent among our study participants, which
is consistent with findings from previous studies that have
shown that older patients with AF have a number of coexist-
ing chronic diseases that are not limited to cardiovascular
diseases [23, 24]. Given the fact that AF is associated with
aging, older patients with AF are commonly faced with the
burden of living with one or more chronic diseases and need
to address the challenges of chronic pain, reduced mobility,
polypharmacy, drug interactions, poor medication adher-
ence due to pill burden, as well as regular hospital visits and
unscheduled hospitalizations [25, 26]. Each of these factors
may exert a significant toll on the patients’ ability to effec-
tively cope with their coexisting diseases. To ensure optimal
patient engagement in their care, healthcare providers need
to be increasingly sensitive to patients’ specific concerns
in dealing with their comorbid conditions and regularly
assess the impact of specific diseases on their overall well-
being and QoL. Addressing patients’ concerns and identify-
ing those conditions that exert the greatest impact on QoL

provide a timely opportunity to institute intervention strate-
gies through a multidisciplinary team approach including
social workers, pharmacists, nurses, physicians, and patient
caregivers, and mitigate a progressive decline in patient’s
health and functional status as they age.

A considerable proportion of our study participants
reported that more symptomatic conditions, such as mus-
culoskeletal/rheumatologic diseases exerted considerable
impact on their QoL. Our results are consistent with prior
studies conducted in other patient populations that have
reported worse QoL scores in the presence of comorbid
conditions [27, 28]. In a cross-sectional study among 1676
patients with type 2 diabetes recruited from a primary care
clinic, comorbidities including osteoarthritis and rheumatoid
arthritis notably reduced patients’ physical QoL [27]. Our
findings have clinical implications in managing older adults
with AF as physicians recommend patients to adopt lifestyle
modifications including regular exercise and increased phys-
ical activity [29]. Furthermore, use of non-steroidal anti-
inflammatory agents, one of the most effective therapies for
pain control from arthritis, is most often contraindicated in
older patients on oral anticoagulants to reduce the risk of
bleeding [30]. Inasmuch, there needs to be better recognition
of the high prevalence and impact of musculoskeletal dis-
orders among older patients with AF that could hinder their
mobility and considerably impact their QoL, thus reinforc-
ing the need for more tailored approaches in recommending
lifestyle modifications for older men and women with AF
and coexisting musculoskeletal/rheumatologic conditions.

Although women had a higher prevalence of osteoarthritis
than men, men were more likely to report that osteoarthritis
severely impacted their QoL. Our findings on the prevalence
of osteoarthritis are consistent with prior research among
elderly individuals that have shown a higher prevalence of
osteoarthritis among older women compared with men [31,
32]. However, in contrast with our results, previous studies
have shown poorer self-reported QoL among women with
osteoarthritis as they experience greater physical limitations
and pain in affected joints and have more frequent clinic
visits to their primary care physicians/specialists regarding
symptom relief management of their osteoarthritis [33]. We
recognize that our analysis does not account for the influence
of other complex multi-level confounders including health
literacy, patient—provider communication, and access to
healthcare (insurance status) as important factors that may
contribute to sex differences in the impact of osteoarthritis
on QoL.

Our findings highlight that despite the higher prevalence
of stroke among women with AF, men were more likely
to report that stroke severely impacted their QoL. A lim-
ited number of studies have reported sex disparities in QoL
among stroke survivors with varying underlying diseases
[34-36]. Findings from these studies have been inconclusive
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Table 2 Sex stratified analysis for differences in impairment in disease-specific quality of life according to the most prevalent clusters of comor-
bid conditions

Comorbid conditions Prevalence n (%) Impairment in disease-specific quality of life p value for trend
Not at all (%) Some/little (%) A lot/extreme
(%)
I. Cardiometabolic
Hypertension
Women 340 (75.4) 83.5 14.7 1.8 0.11
Men 352 (70.8) 79.0 18.2 2.8
Diabetes mellitus
Women 112 (24.9) 62.5 49.3 7.1 0.50
Men 145 (29.3) 68.3 24.1 7.6
Obesity
Women 151 (33.3) 48.3 14.7 14.6 0.65
Men 108 (22.1) 444 40.7 14.8
Congestive heart failure
Women 91 (20.5) 60.4 253 14.3 0.85
Men 104 (20.8) 57.7 28.8 13.5
Stroke
Women 55 (12.6) 76.4 20.0 3.6 0.02
Men 40 (8.1) 62.5 15.0 225
II. Musculoskeletal/rheumatology
Osteoarthritis
Women 221 (49.3) 28.5 53.9 17.6 0.01
Men 146 (29.3) 19.2 534 27.4
Hip/knee joint problems
Women 170 (37.5) 194 51.2 294 0.66
Men 184 (37.0) 13.0 60.9 26.1
Sciatica/chronic back pain
Women 169 (37.3) 11.8 49.1 39.1 0.14
Men 153 (31.0) 15.0 53.6 314
Foot/ankle joint problems
Women 86 (18.9) 14.0 64.0 22.0 0.40
Men 84 (16.8) 9.6 65.1 25.3
Rheumatoid arthritis
Women 64 (14.4) 219 56.2 219 0.72
Men 78 (15.7) 17.9 60.3 21.8
Osteoporosis
Women 115 (25.5) 574 35.6 7.0 0.68
Men 12 (2.4) 66.7 25.0 8.3
Extremity weakness
Women 57 (12.6) 8.8 57.9 333 0.71
Men 59 (11.8) 8.5 54.2 37.3
Fibromyalgia
Women 23(5.1) 26.1 43.5 304 0.16
Men 7(1.4) 57.1 28.6 14.3

III. Pulmonary

Seasonal allergies (hay fever)

Women 198 (44.1) 47.0 46.5 6.6 0.53
Men 157 (31.8) 42.7 51.0 6.4

Chronic allergies (sinusitis)
Women 114 (25.3) 36.0 474 16.6 0.66
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Table 2 (continued)

Comorbid conditions Prevalence n (%)

Impairment in disease-specific quality of life

p value for trend

Not at all (%) Some/little (%) A lot/extreme
(%)
Men 78 (15.7) 333 48.0 18.7
Asthma
Women 76 (17.0) 51.3 39.5 9.2 0.61
Men 42 (8.6) 45.2 452 9.5
COPD
Women 55 (12.1) 32.7 49.1 18.2 0.08
Men 53 (10.6) 20.7 49.1 30.2

The bold text imply statistically signifcant results

either showing that female patients with stroke have lower
QoL than males [34, 35] or have failed to observe mean-
ingful differences in QoL between men and women after
hospital discharge for stroke [36]. A potential limitation of
these older studies has been the use of generic measures of
QoL which do not specifically differentiate the experience
of stroke impact on QoL in the presence of comorbid condi-
tions. An important clinical consideration in understanding
the influence of stroke on QoL in patients with AF is the
long-term neurologic deficits from stroke that can cause a
decline in independent functioning [37]. Although we did
not directly examine the extent of neurologic deficits caused
by stroke among our study participants, our findings infer
that men may have experienced a greater impact of stroke
on their QoL. Furthermore, reports of stroke causing severe
impairment in QoL among men in the present study may be
attributable to sex differences in coping and adaptation pat-
terns. Future in-depth qualitative studies can be conducted
to better understand how the physical or mental limitations
caused by stroke may differentially impact men and women
based on their illness adaptation patterns and coping strate-
gies in dealing with their health challenges and maintaining
an optimal QoL.

With regard to age differences in the impact of commonly
reported comorbidities on disease-specific QoL, a greater
proportion of participants aged less than 75 years were
more likely to report that obesity, hip/knee joint problems,
and fibromyalgia severely impacted their QoL in compari-
son with older participants. Of note, these conditions often
present with overt symptoms that may hinder activities of
daily living, mobility, and poor sleep quality [38, 39]. Our
findings raise pertinent issues regarding the extent to which
older individuals may perceive their comorbid conditions
to be impacting their overall well-being. It is plausible that
our much older study participants may have adapted to their
chronic comorbid conditions over time, developed more
resilience, and thus were less likely to experience significant
impairment in their QoL from these conditions. In support of

this claim, studies have described a degree of stability in life
satisfaction among older persons despite a decline in objec-
tive measures of overall well-being, which has been viewed
as paradoxical [40]. In an earlier community-based study in
Italy among 100 elderly persons with age ranges from 75 to
> 100 years, centenarians reported greater satisfaction with
life than those in younger age groups as they complained
less about their physical limitations, took solace in religious
faith, and maintained social relationships [41]. Furthermore,
research has increasingly shown that QoL in older ages can
be achieved by being more flexible and limiting activities or
domains of functioning to those which are most salient to
one’s life, maximizing one’s selected resources, and adopt-
ing a response-shift attitude by which individuals transform
their core values and conceptualization of QoL to better
accommodate physical ailment or negative circumstances
[42, 43].

Given the current demographic transition and an aging
population, cardiologists and other healthcare providers
directly involved in the care of older individuals with AF
should be consider assessment of, and tailored guidance to
older AF patients to empower them in successfully navigat-
ing their multiple chronic conditions and AF care. With a
greater understanding of the impact of specific comorbidities
on QoL in patients with AF, health care providers, caregiv-
ers, and elderly patients can collaboratively develop long-
lasting strategies that promote better adaptation, resilience,
and greater overall well-being.

Study strengths and limitations

The present study has several strengths. Our study provides
a contemporary inquiry into the impact of comorbid condi-
tions on disease-specific QoL in a large cohort of older men
and women with AF. Previous studies that have examined
the influence of comorbid conditions on QoL in patients with
AF have utilized generic measures of QoL which cannot, for
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I. Cardiometabolic Disease Cluster

Hypertension (n=692)

Diabetes Mellitus (n=257)
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Stroke (n=95)
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Fig. 1 Prevalence of comorbid conditions and self-reported impact of each comorbidity on disease-specific quality of life

an individual, distinguish the specific impact of comorbid
conditions on disease-specific QoL. In the present study,
we used a validated and reliable measure of disease-specific
QoL, which standardizes and directly captures the impact
of each comorbid disease on each patient’s QoL [16], thus
providing more relevant clinical information about the bur-
den of comorbidity on patient’s functioning and well-being
than is possible with generic QoL assessments. Although
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we accounted for a wide range of chronic diseases known
to impact patients’ overall well-being and QoL, there may
be other age-related and psychopathologic conditions which
were not fully captured by the QDIS-MCC. Another poten-
tial limitation of our study is the reliance on participants’
self-reports of their comorbid diseases without objective
validation from medical records, which may have led to
under as well as over-reporting of some comorbid conditions
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Table 3 Age stratified analysis for differences in impairment in disease-specific quality of life according to the most prevalent clusters of comor-
bid conditions

Comorbid conditions Prevalence n (%) Impairment in disease-specific quality of life p value for trend
Not at all (%) Some/Little (%) A lot/extreme
(%)
I. Cardiometabolic
Hypertension
<75 years 384 (75.4) 80.7 17.0 2.3 0.72
>75 years 311 (70.2) 81.9 15.8 2.3
Diabetes mellitus
<75 years 161 (31.8) 64.6 26.7 8.7 0.41
>75 years 96 (21.9) 67.7 27.1 5.2
Obesity
<75 years 508 (33.3) 41.4 39.5 19.1 0.004
>75 years 443 (22.1) 55.7 37.1 7.2
Congestive heart failure
<75 years 109 (21.4) 62.0 23.2 14.8 0.65
>75 years 88 (19.8) 55.2 322 12.6
Stroke
<75 years 47 9.2) 76.1 10.9 13.0 0.58
>75 years 50 (11.3) 65.3 24.5 10.2
II. Musculoskeletal/rheumatology
Osteoarthritis
<75 years 190 (37.2) 22.1 532 24.7 0.08
>75 years 177 (40.7) 27.1 54.2 18.1
Hip/Knee joint problems
<75 years 194 (38.2) 12.9 53.1 34.0 0.002
>75 years 160 (36.1) 20.0 60.0 20.0
Sciatica/chronic back pain
<75 years 181 (35.8) 12.7 50.3 37.0 0.49
>75 years 141 (32.1) 142 52.5 333
Foot/ankle joint problems
<75 years 95 (18.6) 10.5 64.2 25.3 0.46
>75 years 75 (16.9) 13.5 64.8 21.6
Rheumatoid arthritis
<75 years 67 (13.2) 15.1 60.6 24.2 0.23
>75 years 76 (17.3) 23.7 56.6 19.7
Osteoporosis
<75 years 56 (11.0) 53.6 39.3 7.1 0.45
>75 years 71 (16.2) 62.0 31.0 7.0
Extremity weakness
<75 years 63(12.3) 14.3 54.0 31.7 0.07
>75 years 53 (12.0) 1.9 58.5 39.6
Fibromyalgia
<75 years 17 (3.3) 11.8 47.1 41.2 0.004
>75 years 13 (2.9) 61.5 30.8 7.7

III. Pulmonary

Seasonal allergies (hay fever)

<75 years 207 (40.9) 44.7 49.0 6.3 0.93
>75 years 150 (33.9) 45.6 47.7 6.7

Chronic allergies (sinusitis)
<75 years 108 (21.2) 33.6 49.5 16.8 0.89
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Table 3 (continued)

Comorbid conditions Prevalence n (%)

Impairment in disease-specific quality of life

p value for trend

Not at all (%)

Some/Little (%) A lot/extreme

(%)
>75 years 85(19.2) 36.6 45.1 18.3
Asthma
<75 years 69 (13.6) 49.2 40.3 104 0.85
>75 years 51(11.6) 49.0 43.1 7.8
COPD
<75 years 55 (10.8) 25.4 56.4 18.2 0.51
>75 years 53 (12.0) 28.3 41.5 30.2

The bold text imply statistically signifcant results

examined. However, prior studies suggest that patient self-
reported conditions perform equally as well in predicting
QoL in comparison with comorbidity data obtained from
medical records [44, 45] and the QoL ratings with specific
disease attributions utilized in our study have been shown
to be sufficiently valid in the presence of comorbid con-
ditions [16]. In addition, for multiple disease conditions
having overlapping symptoms, patients may not be as able
to sufficiently differentiate the specific impact on QoL of
one disease condition from that of others. Nonetheless, for
the most prevalent comorbid conditions across the clusters
studied (cardiometabolic, musculoskeletal, and pulmonary),
prior research has shown that disease-specific QOL impact
ratings have convergent validity in relation to other methods
of measuring the same disease and validity in discriminating
between different diseases rated using the same method [16].
Furthermore, we recognize that a majority of our study par-
ticipants were recruited from sites only in the North Eastern
and South Eastern regions of the US which could lead to
potential selection bias and limit the generalizability of our
results to more ethnically diverse populations. The results
obtained in the present study may be subject to the effect
of time varying changes as we did not assess whether the
impact of certain comorbid conditions on patient’s QoL may
have improved or worsened over time. This underscores the
need for future longitudinal studies to examine how chronic
comorbid conditions may potentially impact QoL using a
life-course perspective approach that provides greater oppor-
tunity to institute timely strategies required to mitigate the
impact of comorbidities on QoL.

Conclusions
In this contemporary cohort of older men and women with
AF, participants reported being diagnosed with an average

of 5 or more comorbid conditions. Although cardiometa-
bolic diseases were highly prevalent, patients attributed the

@ Springer

greatest disease-specific QoL impact to musculoskeletal
conditions. These conditions likely exert a significant impact
on physical activity, mood, and sleep, three domains known
to influence clinical and QoL outcomes. Understanding and
clearly distinguishing the extent of impairment in QoL in AF
patients due to underlying comorbid conditions provides a
readily identifiable and timely opportunity to develop future
interventions targeted at diseases that may cause significant
burden and impairment in QoL, overall functioning, and
well-being.
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