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Abstract
Background and Objectives:  Subjective cognitive decline (SCD), the self-reported experience of worsening or more frequent 
confusion or memory loss, may be associated with the development or worsening of chronic conditions or complicating 
their self-management. The objectives of this study were to (i) establish the prevalence of chronic conditions and multiple 
chronic conditions among adults with SCD, and (ii) compare the prevalence of chronic conditions among people with and 
without SCD and SCD-related functional limitations.
Research Design and Methods:  Data were analyzed from the Cognitive Decline module of the Behavioral Risk Factor 
Surveillance System administered in 49 states, DC, and Puerto Rico during 2015–2017. Analyses included 220,221 
respondents aged 45  years or older who answered the SCD screening question and reported their chronic conditions. 
Weighted estimates were calculated and chi-square tests were used for comparisons.
Results:  Persons with a history of stroke, heart disease, and chronic obstructive pulmonary disorder had significantly 
higher prevalence of SCD compared to those without. The prevalence of having at least one chronic condition was higher 
among adults with SCD compared to adults without SCD in each age group (45–64 years: 77.4% vs 47.1%, p < .001; 
≥65 years: 86.3% vs 73.5%, p < .001). Among those with SCD, the prevalence of an SCD-related functional limitation was 
higher among those with at least one chronic condition compared to those with none (45–64 years: 63.3% vs 42.4%, p 
< .001; ≥65 years: 40.0% vs 25.1%, p < .001). Only half of adults with SCD and a chronic condition had discussed their 
SCD with a health care professional.
Discussion and Implications:  SCD and chronic conditions commonly co-occur. Having a chronic condition was associated 
with greater SCD-related functional limitations. SCD might complicate the management of chronic conditions, and patients 
and providers should be aware of increased risk for cognitive decline in the presence of chronic diseases.

Keywords:  Aging, Chronic disease, Cognitive dysfunction, Dementia
  

Translational Significance: This study demonstrates that many middle-age and older adults with memory 
problems have chronic diseases, including diabetes and heart disease. Depending on the cause, memory prob-
lems can be addressed in a number of ways with a health care provider. Early detection and diagnosis is im-
portant for memory loss in order to provide effective early interventions that can help preserve quality of life.
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Background and Objectives
Subjective cognitive decline (SCD) is the self-reported experi-
ence of worsening or more frequent symptoms of confusion 
or memory loss within the past 12 months (1–3). SCD is a 
useful measure for the purpose of public health surveillance 
on cognitive function because it is an indicator of current 
and future needs within populations while being easy to ad-
minister in existing self-reported data systems (4). Therefore, 
in 2007, the Centers for Disease Control and Prevention 
(CDC) led the development of the Cognitive Decline optional 
module for use with the Behavioral Risk Factor Surveillances 
System (BRFSS) to collect systematic data about changes in 
thinking or memory among middle-aged and older adults 
(4). SCD can be one of the earliest signs of Alzheimer’s dis-
ease, a form of dementia that can interfere with the inde-
pendent living of daily life and eventually be fatal (1). Not 
everyone with SCD will develop Alzheimer’s, but many do 
(5,6). Regardless of whether SCD leads to more significant 
cognitive decline, such as Alzheimer’s or another dementia, 
confusion or memory problems can disrupt the ability of 
someone to live independently in a way that allows them to 
avoid risks to their future health.

The prevalence of both SCD and chronic conditions 
increases with age. Adults aged 65 years or older are more likely 
to report symptoms of SCD than those aged 45–64 years (3), 
and they are more likely to report multiple chronic conditions 
compared to adults aged 50 years or older (7). Furthermore, 
some chronic diseases might cause symptoms of SCD. Reliable 
data are emerging that suggest an association between cogni-
tive impairment and heart disease and stroke (8), diabetes (9), 
and chronic kidney disease (10). The health burden of having 
SCD with a chronic condition or conditions may make it even 
more difficult to manage daily activities of life because of the 
functional limitations associated with both.

Mild cognitive impairment (MCI), a medical diagnosis 
that represents medical judgment borne from patient assess-
ment by a physician, is a stage of symptomatic cognitive de-
cline where adults exhibit greater cognitive decline compared 
to most adults their same age, but a decline that does not 
significantly affect their ability to function independently 
(11). Previous research has shown that MCI is associated 
with several chronic conditions (12–15). However, chronic 
disease status has not been extensively studied among adults 
with SCD, which is a subjective measure by an individual 
rather than a diagnosis by a physician. Comorbid chronic 
conditions among U.S. adults with SCD were examined in 
order to: (i) establish the prevalence of chronic conditions 
and multiple chronic conditions among middle-aged and 
older adults with SCD, and (ii) compare the prevalence of 
chronic conditions among people with and without SCD.

Research Design and Method
Data were analyzed from the 2015, 2016, and 2017 
Behavioral Risk Factor Surveillance System (BRFSS), a 

random-digit-dialed, telephone (landline and cell phone) 
survey of noninstitutionalized adults aged 18 years or older 
that is conducted by health departments in all 50 states, the 
District of Columbia (DC), and several U.S. territories, and 
with the assistance of the CDC. An optional six-question 
module on cognitive decline asked of people aged 45 years 
or older included questions about SCD and associated 
difficulties performing activities or caring for oneself. For 
2015–2017, 49 states (all except Pennsylvania) plus DC 
and Puerto Rico administered the SCD module at least 
once. In order to present the most recent data available, for 
states that administered the module in more than one year, 
data sets were concatenated and only the most recent year’s 
data was included in the analysis. Because only single years 
of data for each state were included. No reweighting was 
necessary as part of this process.

Respondents who answered affirmatively to the ques-
tion, “During the past 12  months, have you experienced 
confusion or memory loss that is happening more often or is 
getting worse?” were classified as having SCD. Respondents 
classified as having SCD were asked five subsequent 
questions as part of the module that assessed the following: 
(i) how often SCD caused them to give up day-to-day activ-
ities such as cooking, cleaning, taking medications, driving, 
or paying bills; (ii) how often they needed assistance with 
these day-to-day activities; (iii) how often were they able to 
get the help they needed; (iv) how often did SCD interfere 
with their ability to work, volunteer, or engage in social 
activities about the home; and (v) have they or someone 
they know discussed their confusion or memory loss with 
a health care professional. Respondents who reported that 
SCD always, usually, or sometimes (a) caused them to give 
up day-to-day activities or (b) interfered with their ability 
to work (questions [i] and [iv], previously) were classified 
as having SCD-related functional limitations.

The status of eight chronic conditions was assessed 
through self-reported medical history questions asked of all 
BRFSS respondents. Respondents with chronic conditions 
were those who reported that a health professional told 
them that they (i) currently have asthma; or ever had (ii) 
a heart attack, angina, or coronary heart disease; (iii) a 
stroke; (iv) cancer other than skin cancer; (v) chronic ob-
structive pulmonary disease (COPD), emphysema, or 
chronic bronchitis; (vi) some form of arthritis, rheumatoid 
arthritis, gout, lupus, or fibromyalgia; (vii) kidney disease, 
not including kidney stones, bladder infections, or inconti-
nence; or (viii) diabetes, not including gestational, border-
line, or prediabetes.

For each respondent, the number of these conditions 
were summed and categorized (zero, one, two, three 
or more, or any chronic conditions). To be included in 
this analysis, respondents must have provided yes or 
no responses to at least 4 of the 8 conditions assessed. 
Excluding 105 participants with missing or inadequate 
responses for less than 4 of the 8 chronic conditions, data 
from 220,221 respondents were included in the analysis, 
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including 23,473 with SCD and 196,748 without SCD. The 
excluded respondents were similar to those included in the 
study in terms of age group and race/ethnicity but were 
more likely to be women and to have a college education.

Respondents were classified by age group (45–64 
and ≥65  years), sex (male and female), race or ethnicity 
(non-Hispanic white; non-Hispanic black; non-Hispanic 
American Indian and Alaska Native; non-Hispanic Asian 
and Pacific Islander; non-Hispanic of other or multiple 
races; and Hispanic), highest level of education (did not 
graduate high school; graduated high school or equivalent; 
attended college or technical school; and graduated from 
college or technical school), and living status (lives alone or 
does not live alone).

Statistical analyses were stratified by age group (45–
64 years and ≥65 years) to account for the increased prev-
alence of chronic diseases among adults aged 65 years or 
older. Estimates are weighted on the basis of state popu-
lation estimates and account for the complex sampling 
methods of BRFSS (16). Unadjusted prevalence ratios (PR) 
stratified by age group with 95% confidence intervals (CIs) 
were calculated. Rao–Scott chi-square tests were used to 
test for statistical differences. All analyses were performed 
by using appropriate survey commands in SAS 9.4 (SAS 
Institute Inc., Cary, NC). We considered p < .05 to indicate 
statistical significance.

Results
During 2015–2017, 11.1% (95% CI: 10.8–11.5) of adults 
aged 45 years or older reported SCD. Among adults aged 
45–64  years, 10.8% (95% CI: 10.4–11.3) reported SCD, 
whereas 11.7% (11.2–12.2) of adults aged 65 years or older 
reported SCD (p = .01), Table 1. The percentages of adults 
with SCD and chronic diseases varied by several demo-
graphic characteristics. Among adults with SCD, the per-
centage of adults with at least one chronic disease increased 
with age. Among adults aged 45–64  years, more than 3 
in 4 (77.4%) with SCD had at least one chronic disease 
compared to less than half (47.1%) of those without SCD. 
Similarly, among adults aged ≥65 and older, 86.3% with 
SCD had at least one chronic disease compared to 73.5% 
of those without SCD. Across groups defined by race and 
ethnicity, higher percentages of adults with SCD had at least 
one chronic disease compared to those without SCD. Those 
identifying as non-Hispanic Asian or Pacific Islander were a 
notable exception as they had a much higher proportion of 
adults with SCD but no chronic diseases (50.4%). However, 
the CIs around the prevalence of SCD in non-Hispanic Asian 
and Pacific Islanders in this study is wide. Small sample size 
might contribute to results that may be different in a study 
with a larger sample of these older adults.

The prevalence of SCD differed by chronic disease 
status. The prevalence of SCD was significantly higher in 
adults with a specific chronic disease compared to those 
without that chronic disease (Table 2). Regardless of age 

group, this was true for all chronic diseases examined in 
this study. For both age groups, the highest prevalence of 
SCD was in adults with a history of stroke, COPD, and 
heart disease. For adults aged 45–64 years, PRs show that 
the proportion of adults with SCD was 3.4-times greater 
(95% CI: 3.1–3.9) in persons with a history of stroke, 
2.8-times greater (95% CI: 2.6–3.1) in those with history 
of heart disease, and 3.3-times greater (95% CI: 3.1–3.6) 
in persons with COPD. For adults ≥65 years, the propor-
tion of adults with SCD was 2.1-times greater (95% CI: 
1.9–2.4) in those with a history of stroke, 2.0-times greater 
(1.8–2.2) in those with COPD, and 1.8-times greater (95% 
CI: 1.6–2.0) in those with heart disease.

Regardless of age group, adults with SCD reported a 
higher prevalence of comorbid chronic conditions compared 
to those without SCD (p < .001 for all tests), Table 3. 
For adults aged 45–64 years, the prevalence of comorbid 
chronic conditions was at least 50% higher among persons 
with SCD compared to those without. The prevalence of 
several conditions was at least double among persons with 
SCD compared to those without, including kidney disease 
(PR = 2.9, 95% CI: 2.4–3.4), asthma (PR = 2.2, 95% CI: 
2.0–2.4), and arthritis (PR = 2.0, 95% CI: 1.9–2.1). The 
prevalence of stroke (PR = 4.3, 95% CI: 3.6–5.0), COPD 
(PR = 3.6, 95% CI: 3.3–3.9), and heart disease (PR = 3.1, 
95% CI: 2.7–3.4) were more than three-times greater in 
persons with SCD than among persons without SCD. More 
than one third (36.0%) of adults aged 45–64 years without 
SCD reported one comorbid chronic condition compared 
to more than half (56.2%) of those with SCD (PR = 1.6, 
95% CI: 1.5–1.7).

Similar to adults aged 45–64  years, the prevalence of 
chronic conditions among adults aged ≥65 and older with 
SCD was significantly higher than among those without 
SCD (all p < .001). The prevalence of stroke among those 
with SCD (15.0%) was twice that of those without SCD 
(6.6%, PR = 2.3, 95% CI: 2.0–2.5). Among adults 65 years 
and older, 69.4% of those with SCD have only one chronic 
condition compared to 57.9% of those without SCD 
(PR = 1.2, 95% CI: 1.1–1.3). Those with SCD were more 
likely to have two or three chronic conditions compared 
to those without. The percentage of those with only one 
comorbid chronic condition among adults aged 65  years 
or older with SCD (29.9%) was significantly lower than 
among similarly aged adults without SCD (35.8%, p < 
.001) but was higher for having 2 or 3 or more chronic 
conditions. Nearly half (40.6%) of adults aged 65  years 
or older without SCD reported no comorbid chronic 
conditions, more than twice the percentage of those with 
SCD (18.8%, PR = 0.46, 95% CI: 0.41–0.52).

Regardless of age group, adults with SCD and at 
least one comorbid chronic condition were more likely 
to report SCD-related functional limitations (p <.001) 
compared to those with SCD and no reported comorbid 
chronic conditions (Table 4). More than half (54.2%) 
of adults aged 45–64  years and 41.0% of adults aged 
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65 years or older with SCD reported discussing their more 
frequent of worsening confusion or memory loss with a 
health care professional. These percentages were signif-
icantly higher than for those without comorbid chronic 
conditions, where only 30.3% of adults aged 45–64 years 
and 32.3% of adults aged 65  years or older discussed 
SCD with a health care professional. Regardless of age 
group, those with at least one comorbid chronic condition 
were more likely to report having to always, usually, or 
sometimes give up household activities because of SCD 
when compared to those with SCD but with no comorbid 
chronic conditions.

Discussion and Implications
More than 1 in 10 adults aged 45 years or older reported 
SCD. Comorbid chronic conditions were a significant 
health burden for persons with SCD. Adults with a history 
of stroke, COPD, and heart disease had the highest preva-
lence of SCD. Regardless of age, adults with SCD had two- 
or three-times the prevalence of some chronic conditions 
compared to those without SCD. Additionally, among those 
with SCD, the prevalence of all chronic diseases studied 
were at least 50% higher compared to those without SCD. 
Heart disease, arthritis, asthma, and chronic kidney dis-
ease were twice as prevalent, and stroke and COPD were 
three-times as prevalent among adults with SCD compared 
to those without. This demonstrates a significant health 
burden of chronic diseases among all adults with SCD re-
gardless of age.

Based on this study, adults with chronic diseases have 
greater prevalence of SCD. Stroke, the chronic disease asso-
ciated with the highest prevalence of SCD in this study, is a 
condition that, by definition, affects the brain and can result 

in cognitive decline, including dementia (17). Persons with 
a history of stroke may have arterial flow issues or damage 
due to infarcts that can affect cognition. Additionally, heart 
disease is associated with vascular dementia, a form of cog-
nitive decline where changes in blood vessels affect cog-
nition. Furthermore, previous research shows that COPD 
is associated with cognitive decline most likely due to 
problems associated with hypoxia (18,19).

Chronic disease symptoms and associated treatments 
vary from patient to patient. An increased risk for SCD may 
have a multifactor cause not limited to the disease itself but 
also be related to disease severity, additional comorbidities, 
or treatments. Chronic conditions, including heart disease, 
diabetes, and COPD, often require close medical manage-
ment and self-care activities, such as taking medications as 
prescribed, engaging in regular physical activity, tracking 
symptoms, and following a specific diet to ensure that ad-
verse health outcomes can be avoided to the extent reason-
ably expected (20,21). Successful management may prevent 
or delay progression, disability, and hospitalizations caused 
by chronic diseases. However, management strategies can be 
made more complex with each additional chronic disease a 
person must manage. Multiple medication regimens, risk of 
drug interactions among multiple medications, more med-
ical specialists with accompanying medical appointments, 
and daily testing across varying comorbid conditions can 
be difficult. Managing a chronic condition can be made 
increasingly difficult with the presence of memory loss or 
confusion. Adults with Alzheimer’s disease have difficulty 
managing multiple chronic conditions because of cognitive 
changes in executive function. However, it can be easily 
hypothesized that persons with memory problems or con-
fusion—even those who would not be considered as having 
dementia—could also have a more difficult time managing 

Table 4.  Characteristics of Subjective Cognitive Decline (SCD) Among Adults Aged 45 Years or Older with SCD by Comorbid 
Chronic Disease Status and Age Group, Behavioral Risk Factor Surveillance System (BRFSS), 2015–2017

N = 23,473

Adults 45–64 with  
at least 1 comorbid  
chronic conditions

Adults 45–64 with 
no comorbid chronic 
conditions

p value

Adults ≥65 with  
at least 1 comorbid  
chronic conditions

Adults ≥65 with  
no comorbid 
chronic conditions

p value

n = 9,244 n = 2,356 n = 10,246 n = 1,627

% (95% CI) % (95% CI) % (95% CI) % (95% CI)

Ever discussed SCD with a health care 
professional

54.2 (51.8–56.5) 30.3 (26.0–24.7) <.001 41.0 (38.6–43.3) 32.3 (25.4–39.3) .029

Gave up household activities or chores 
because of SCD

51.2 (48.8–53.5) 30.8 (26.2–35.5) <.001 32.2 (30.0–34.4) 20.7 (14.1–27.4) .005

SCD interfered with ability to work, 
volunteer, or engage in social activities 
outside the home

49.5 (47.1–51.8) 29.0 (24.3–33.7) <.001 24.8 (22.8–26.8) 16.4 (9.8–23.0) .037

SCD-related functional limitationsa 63.3 (61.1–65.6) 42.4 (37.2–47.6) <.001 40.0 (37.6–42.3) 25.1 (18.6–31.7) <.001

Note: Frequencies presented are unweighted. Percentages and confidence intervals are weighted based on state population sizes. CI = Confidence interval.
aDefined as the presence of either of a respondent reporting that SCD always, usually, or sometimes (a) caused them to give up household chores or activities or (b) 
interfered with their ability to work, volunteer, or engage in social activities outside the home.
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chronic conditions, especially if multiple chronic conditions 
are present. More research on this is needed, especially on 
ways to assist patients with memory problems who still 
have to manage multiple chronic conditions.

The presence of or treatment for some chronic 
conditions might cause SCD to be missed. If a person has 
memory problems co-occurring with a chronic condition 
or treatment, SCD might be regarded as related to the 
condition or the treatment and not to early stages of a 
dementia. This might cause the patient not to report these 
symptoms, or the provider to misattribute them to another 
cause (such as a medication side effect). Furthermore, 
if the symptoms are considered minor by the patient, a 
provider may encourage the patient to continue with the 
treatment, especially if the patient is otherwise managing 
treatment well. Short of changing a patient’s effective 
chronic disease treatment regimen, it might be difficult to 
use existing cognitive assessment tools to correctly deter-
mine if memory problems are related to a chronic condi-
tion, medication, normal cognitive aging, or early stages 
of symptomatic dementia.

Symptoms of untreated or undertreated chronic 
conditions, like hypothyroidism, might cause symptoms of 
SCD. Similarly, there are several classes of medications used 
to treat chronic conditions with side effects that can cause 
memory problems. Several types of medications prescribed 
for conditions among older adults can have side effects af-
fecting memory, including (but not limited to) drugs to help 
lower cholesterol (statins), provide pain relief (opioids), 
treat depression (tricyclic antidepressants), aid in sleep 
(nonbenzodiazepine sedative hypnotics), treat incontinence 
(anticholinergics), and manage hypertension (beta blockers) 
(22). If a patient presents with memory complaints while 
taking one of these prescribed medications, the assumption 
might be that SCD symptoms can most likely be attributed 
to the medication. If a change in treatment regimen is 
sought, it is important to follow-up after an appropriate 
amount of time to reassess symptoms of cognitive impair-
ment. Health care providers should consider formal cogni-
tive assessment if symptoms of SCD cannot be addressed 
through changes in treatment. If no change in treatment is 
made, this might be a missed opportunity to assess SCD to 
determine whether it is a medication side effect or might 
be from another cause, such as Alzheimer’s disease or an-
other dementia. If the latter, then valuable time could be 
lost when opportunities for early detection and interven-
tion exist to help change the course of decline among adults 
with the earliest stages of dementia (1).

There are a number of personal and societal benefits as-
sociated with early diagnosis (1). Firstly, a medical assess-
ment can help determine if SCD is the result of something 
other than Alzheimer’s disease, including (but not limited 
to) another chronic condition, a medication side effect, 
an infection, or a nutritional deficiency. If Alzheimer’s dis-
ease is the cause, while there is no cure for Alzheimer’s, 
patients can find some benefit in receiving treatment to 

lessen symptoms and these treatments are often more ef-
fective at earlier stages in the disease. Early diagnosis also 
provides for an opportunity to participate in clinical trials 
where novel treatments may be used to determine their 
effectiveness in treating Alzheimer’s. Early diagnosis also 
provides an opportunity to work with family members and 
other potential caregivers to talk about plans for long-term 
care and caregiving needs. It can also empower a patient to 
make informed decisions regarding their future care instead 
of having those decisions made by others at later stages of 
the disease.

A related concern could be that SCD might cause the 
presence of other chronic conditions to be missed. Persons 
with SCD might not wish to go to a physician because of 
fear of a dementia diagnosis and might subsequently not 
receive testing that could detect other chronic conditions 
early, when treatment is often most effective. This study, 
however, showed that adults with chronic conditions 
were more likely to report talking to a health care pro-
fessional about their SCD than those without comorbid 
chronic conditions. This could be because of more fre-
quent health care visits as a result of the chronic condi-
tion and/or greater comfort with their health care provider. 
This likelihood of persons discussing their SCD further 
strengthens the need for older adults to receive regular 
medical visits where an inventory of symptoms includes 
memory loss and confusion. In addition, this expanded 
symptom list would strengthen the need for providers to 
be aware of opportunities to assess and discuss memory-
related symptoms and opportunities to be compensated 
through the use of billing codes, such as Current Procedure 
Terminology code 99483, that reimburse for provider 
visits discussing care planning options with patients with 
cognitive impairment (23).

This study is subject to several limitations. Factors as-
sociated with comorbid chronic conditions, such as obe-
sity, were not examined in persons with SCD. Because the 
study focused on SCD by using a self-report telephone 
survey, an objective assessment of cognitive decline could 
not be completed. However, a recent population-based 
study using in-person objective cognitive performance 
testing has shown that persons with SCD have lower av-
erage scores on cognitive performance tests compared to 
those without SCD (24). In addition, people with SCD 
symptoms may have failed to report them either as a re-
sult of memory problems or because they were unwilling 
to disclose them to the interviewer because of perceived 
stigma. It also is possible that respondents with cognitive 
decline were more likely to terminate the BRFSS survey 
early and therefore not answer the Cognitive Decline 
Module questions, but we have no way to evaluate this. 
Additionally, our measure of SCD asks only about changes 
in memory or thinking which may not capture the full 
range of experiences related to cognitive decline (25). The 
BRFSS does not include questions about chronic disease 
management, so we were not able to compare the effect 
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of SCD on management itself. Additionally, the BRFSS 
cannot account for persons with a chronic condition, such 
as diabetes, but have not had it formally diagnosed by a 
health care professional. Finally, the BRFSS only samples 
from noninstitutionalized older adults and therefore does 
not represent people living in settings like nursing homes 
or long-term care facilities. It is likely that that both SCD 
and chronic conditions are more common among these 
middle-aged and older adults, and also possible that the 
relationship between SCD and chronic conditions differs 
for them.

Symptoms of SCD are a concern, regardless of source. 
This population-based study demonstrates that SCD is 
more common among persons with chronic diseases. It 
also shows that adults with certain chronic conditions, 
like stroke, COPD, and heart disease, are more likely to 
report SCD and that SCD commonly co-occurs with 
chronic conditions, which could complicate the manage-
ment of these conditions. Persons with SCD should con-
sider speaking to a health care professional about their 
symptoms of memory loss or confusion. In addition, if 
a health care provider has a concern about possible mis-
management of chronic conditions, a cognitive assessment 
might be appropriate. Both patients and providers should 
be aware that the risk for SCD may increase in the presence 
of certain (or multiple) chronic diseases and should factor 
this into assessments and care planning. Patients, their 
caregivers, and health care providers might find it valuable 
to work together to develop a management plan that can 
assist in managing all chronic conditions and revisit estab-
lished plans to ensure maximum positive health outcomes. 
Chronic condition self-care interventions delivered in com-
munity or health care settings should consider the impor-
tance of an individual’s cognitive status, including SCD.

Conflict of Interest
None reported.

Funding
The work for this project was completed through the use of pro-
grammatic funds appropriated to the Centers for Disease Control 
and Prevention.

Acknowledgment
The findings and conclusions in this report are those of the authors 
and do not necessarily represent the official position of the Centers 
for Disease Control and Prevention.

References
1.	 Alzheimer’s Association. 2018 Alzheimer’s disease facts and fig-

ures. Alzheimer’s Dement. 2018;14:367–429. doi: 10.1016/j.
jalz.2018.02.001 

2.	 Reid LM, Maclullich AM. Subjective memory complaints and 
cognitive impairment in older people. Dement Geriatr Cogn 
Disord. 2006;22:471–485. doi: 10.1159/000096295

3.	 Taylor CA, Bouldin ED, McGuire LC. Subjective cognitive de-
cline among adults aged ≥45 years — United States, 2015–2016. 
MMWR Morb Mortal Wkly Rep. 2018;67:753–757. doi: 
10.15585/mmwr.mm6727a1

4.	 Centers for Disease Control and Prevention. Behavioral Risk 
Factor Surveillance System (BRFSS) cognitive decline module. 
https://www.cdc.gov/aging/healthybrain/brfss-faq-cognitive.
htm. Accessed August 22, 2019.

5.	 Kaup  AR, Nettiksimmons  J, LeBlanc  ES, Yaffe  K. Memory 
complaints and risk of cognitive impairment after nearly 
2 decades among older women. Neurology. 2015;85: 
1852–1858. doi: 10.1212/wnl.0000000000002153

6.	 Reisberg B, Shulman MB, Torossian C, Leng L, Zhu W. Outcome 
over seven years of healthy adults with and without subjective 
cognitive impairment. Alzheimers Dement. 2010;6:11–24. doi: 
10.1016/j.jalz.2009.10.002

7.	 Adams ML. Differences between younger and older US adults 
with multiple chronic conditions. Prev Chron Dis. 2017;14:E76. 
doi: 10.1787/888933116224

8.	 National Academies of Science, Engineering, and Medicine. 
Preventing Cognitive Decline and Dementia: A Way Forward. 
Washington, DC: The National Academies Press; 2017.

9.	 Biessels  GJ, Staekenborg  S, Brunner  E, Brayne  C, Scheltens  P. 
Risk of dementia in diabetes mellitus: a systematic review. Lancet 
Neurol. 2006;5:64–74. doi: 10.1016/j.diacomp.2012.06.011

10.	Bugnicourt  JM, Godefroy  O, Chillon  JM, Choukroun  G, 
Massy ZA. Cognitive disorders and dementia in CKD: the ne-
glected kidney-brain axis. J Am Soc Nephrol. 2013;24:353–
363. doi: 10.1681/asn.2012050536

11.	 Albert MS, DeKosky ST, Dickson D, et al. The diagnosis of mild cog-
nitive impairment due to Alzheimer’s disease: recommendations from 
the National Institute on Aging-Alzheimer’s Association workgroups 
on diagnostic guidelines for Alzheimer’s disease. Alzheimer’s 
Dement. 2011;7:270–279. doi: 10.1016/j.jalz.2011.03.008

12.	Ampadu J, Morley JE. Heart failure and cognitive dysfunction. Int 
J Cardiol. 2015;178:12–23. doi: 10.1016/j.ijcard.2014.10.087

13.	Yohannes  AM, Chen  W, Moga  AM, Leroi  I, Connolly  MJ. 
Cognitive impairment in chronic obstructive pulmonary disease 
and chronic heart failure: a systematic review and meta-analysis 
of observational studies. J Am Med Dir Assoc. 2017;18:451.
e1–451.e11. doi: 10.1016/j.jamda.2017.01.014

14.	 Morley JE. The complexities of diabetes in older persons. J Am Med 
Dir Assoc. 2016;17:872–874. doi: 10.1016/j.jamda.2016.07.022

15.	Lee S, Shimada H, Park H, et al. The association between kidney 
function and cognitive decline in community-dwelling, elderly 
Japanese people. J Am Med Dir Assoc. 2015;16:349.e1–349.e5.  
doi: 10.1016/j.jamda.2014.12.009

16.	 Centers for Disease Control and Prevention. The behavioral 
risk factor surveillance system: complex sampling weights and 
preparing 2017 BRFSS module data for analysis. https://www.cdc.
gov/brfss/annual_data/2017/pdf/Complex-Smple-Weights-Prep-
Module-Data-Analysis-2017–508.pdf. Accessed August 22, 2019.

17.	Sun  JH, Tan  L, Yu  JT. Post-stroke cognitive impairment: ep-
idemiology, mechanisms and management. Ann Transl Med. 
2014;2:80. doi: 10.3978/j.issn.2305-5839.2014.08.05

Innovation in Aging, 2020, Vol. 4, No. 1� 9

Copyedited by: DS

https://www.cdc.gov/aging/healthybrain/brfss-faq-cognitive.htm
https://www.cdc.gov/aging/healthybrain/brfss-faq-cognitive.htm
https://www.cdc.gov/brfss/annual_data/2017/pdf/Complex-Smple-Weights-Prep-Module-Data-Analysis-2017–508.pdf
https://www.cdc.gov/brfss/annual_data/2017/pdf/Complex-Smple-Weights-Prep-Module-Data-Analysis-2017–508.pdf
https://www.cdc.gov/brfss/annual_data/2017/pdf/Complex-Smple-Weights-Prep-Module-Data-Analysis-2017–508.pdf


18.	Hung  WW, Wisnivesky  JP, Siu  AL, Ross  JS. Cognitive decline 
among patients with chronic obstructive pulmonary disease. 
Am J Respir Crit Care Med. 2009;180:134–137. doi: 10.1164/
rccm.200902-0276oc

19.	Torres-Sanchez  I, Rodriguez-Alzueta  E, Cabrera-Martos  I, 
Lopez-Torres  I, Moreno-Ramirez  MP, Valenza  MC. Cognitive 
impairment in COPD: a systematic review. J Bras Pneumol. 
2015;41:182–190. doi: 10.1590/s1806-37132015000004424

20.	 Wagner  EH, Austin  BT, Davis  C, Hindmarsh  M, Schaefer  J, 
Bonomi A. Improving chronic illness care: translating evidence into 
action. Health Aff. 2001;20:64–78. doi: 10.1377/hlthaff.20.6.64

21.	 Institute of Medicine. Living Well with Chronic Illness: A Call 
for Public Health Action. Washington, DC: The National 
Academies Press; 2012.

22.	National Library of Medicine. DailyMed. https://dailymed.nlm.
nih.gov/. Accessed February 7, 2019.

23.	American Medical Association. Current Procedure Terminology 
2018 standard. Chicago, IL: American Medical Association 
Press; 2018.

24.	Brody DJ, Kramarow EA, Taylor CA, McGuire LC. Cognitive 
performance in adults aged 60 years of age and over: National 
Health and Nutrition Examination Surveys, 2011–2014. 
National Health Statistics Reports. Hyattsville, MD: National 
Center for Health Statistics; 2019.

25.	Rabin LA, Smart CM, Crane PK, et al. Subjective cognitive de-
cline in older adults: an overview of self-report measures used 
across 19 international research studies. J Alzheimers Dis. 
2015;48 (Suppl 1):S63–S86. doi: 10.1016/j.jalz.2015.07.435

10� Innovation in Aging, 2020, Vol. 4, No. 1

Copyedited by: DS

https://dailymed.nlm.nih.gov/
https://dailymed.nlm.nih.gov/

