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Abstract 
Background and Objectives: Cardiovascular disease (CVD) is the leading cause of 
death in the US and Ohio. The number of Americans living with CVD in the US, 
including stroke and coronary heart disease, is increasing. Adults with CVD require 
more caregiver assistance, even long-term, than adults without CVD. We assessed the 
amount and cost of informal caregiver assistance reported by community-dwelling adult 
Ohioans with CVD in 2008.  
 
Methods: We examined self-reported CVD prevalence, defined as history of heart 
attack, coronary heart disease, stroke, or congestive heart failure (CHF), among adults 
aged 18 years or older responding to the population-based Ohio Family Health Survey 
year 2008. The amount of self-reported informal caregiver assistance, measured in total 
hours per month and average hours per person per month, was assessed in the overall 
respondent group of adults with CVD and the overall respondent group of adults without 
CVD. We estimated the additional hours of informal caregiver assistance attributable to 
CVD by assessing the difference in mean hours of informal caregiver assistance per 
person per month in the groups with and without CVD after adjusting for factors 
associated with informal caregiver assistance. Using the median 2007 home health aide 
wage ($9.15/hour) from the US Bureau of Labor Statistics as the cost to replace 
assistance with community and domestic activities (the value for informal caregiver time), 
we estimated the costs of informal caregiver assistance attributable to CVD. 
 
Findings: In 2008, 890,000 (10%) adults aged ≥18 years reported a history of CVD, of 
whom 352,000 (47%) reported informal caregiver assistance. Increased informal 
caregiver assistance was reported among adults with CVD who were female, non-
Hispanic black, Hispanic, living in Appalachia, or living in poverty. Two specific CVD 
types, stroke and CHF, were associated with increased caregiver assistance particularly 
if both were present. Adults with CVD reported 5.8 hours of additional informal caregiver 
assistance per person per month (95% confidence interval (CI) 4.8-6.7 hours per person 
per month) compared to adults without CVD after adjusting for age, gender, 
race/ethnicity, region, poverty level, education, marital status, number of adults in the 
household, health insurance, hypertension, diabetes, cigarette smoking, health status, 
and number of hospitalizations in the past year. The average cost of informal caregiver 
assistance attributable to CVD was $53 per person per month (95% CI $44-$61) or 
$632 per person per year (95% CI $529-$736) in 2008. For the state of Ohio, the annual 
estimated cost of informal caregiver assistance attributable to CVD was $563 million 
(95% CI $471-$655 million) in 2008. Among adults with CVD, similar percentages of 
adults (65%) with Medicaid or both Medicaid and Medicare reported informal caregiver 
assistance. The average yearly cost of informal caregiver assistance attributable to 
CVD was $694 per person for Medicaid recipients and $1471 per person for Medicaid 
and Medicare recipients. 
 
Conclusion: Almost 50% of community-dwelling adult Ohioans with CVD report 
informal caregiver assistance. In 2008, the estimated annual cost of informal caregiver 
assistance attributable to CVD was $563 million for the state of Ohio. 
 
Policy Implications: Information regarding the utilization and cost of informal caregiver 
assistance for adults with CVD in Ohio is crucial in planning for the long-term care 
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needs of this large, costly population. The demonstration of significant disparities in 
caregiver assistance for adults with CVD by age, gender, race, region, and income can 
help focus efforts on the most vulnerable CVD patients and their caregivers who may 
require ancillary health care and social services. These data can inform Ohio policy-
makers and health insurers who seek to expand or more efficiently allocate resources to 
care for adults with CVD.  

I. Introduction  
Cardiovascular disease (CVD) is the leading cause of death in the US and Ohio 
accounting for 35-40% of deaths.1, 2 The US prevalence of CVD, particularly stroke, 
coronary heart disease (CHD), and congestive heart failure (CHF), is increasing owing 
to improved survival with these conditions and increasing size of the 65 and older 
population.1, 3 In 2005, 5.4 million US adults reported a history of stroke, 16 million 
adults reported a history of CHD, and 4.9 million adults reported a history of CHF.1 CVD 
prevalence in Ohio is substantial. In 2007, 3.1% of Ohioans aged ≥20 years reported a 
history of  stroke (~270,000 persons), 5.1% reported a history of angina/CHD (~444,000 
persons), and 5.4% reported a history of myocardial infarction (MI) (~471,000 persons) 
(CHF data unavailable).4 Whether CVD prevalence is increasing in Ohio and the effect 
of CVD prevalence on the use and costs of healthcare and non-health care services are 
unknown.   
 
Adults with CVD have greater disability and greater need for home and community-
based services and often require considerable caregiver assistance even long-term.5-7 
The majority of adults with CVD, even those with stroke, live at home.8 Informal 
caregiver assistance (e.g., personal care, domestic work, health care coordination, and 
transportation) commonly is provided to CVD patients to preclude paid caregiving and to 
avoid institutionalization, thereby enabling the CVD survivor to remain at home. The 
amount of caregiver assistance required by a CVD patient may depend on the type of 
CVD with increased caregiver assistance possibly required for patients with stroke or 
CHF compared to those with CHD.6, 7 A recent analysis of CVD cost in the United 
Kingdom estimated that informal care is a commonly used resource for adults with CHD 
and stroke respectively.9 The amount of caregiver assistance for adults with CVD in 
Ohio is unknown. 
 
Caregiver assistance is an important outcome of CVD and may have adverse effects on 
the caregiver, the health care system, and employers. Caregivers of adults with CVD 
may incur considerable personal cost10-12 and may have negative health effects, 
including emotional distress and disability, unmet demands for psychosocial care, and 
unmet demands for assistance in activities of daily living.12, 13 A landmark study by 
Schulz and Beach found that being a caregiver who is experiencing mental or emotional 
strain is an independent risk factor for mortality, with 63% higher adjusted mortality than 
non-caregiving controls, among elderly spousal caregivers.14 Caregiver assistance is a 
major burden for employers because 60-70% of adult caregivers under 65 and 10-15% 
of adult caregivers 65 or older work either full-time or part-time.12 The majority of 
working caregivers (60%) reported needing to make work adjustments as a result of 
their caregiving responsibilities, including such things as work absenteeism, work 
leaves, and departing the workforce entirely.12 In response to employees’ emerging 
adult dependent care needs, employers have developed various dependent care 
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benefits; but, current information about the amount and cost of informal care for OH 
adults with CVD would help employers plan allocations for adult dependent care.   
 
The chronic care of CVD survivors is costly particularly for Medicaid. The estimated 
direct and indirect cost of stroke, CHD, and CHF in the US is 65.5 billion, 156.4 billion, 
and 34.8 billion respectively. Although many cost analyses for chronic disease 
conditions including CVD do not include the cost of caregiver assistance particularly 
unpaid or informal care, recent studies have shown that informal care represents a 
major proportion of CVD costs. In a recent United Kingdom analysis, informal care 
represented 20% and 40% of the costs related to CHD and stroke respectively.9 In the 
US, informal care is the third ($4,038) most expensive yearly stroke cost per person 
after nursing home care($33,636) and lost earnings ($22,880)15 and was estimated to 
cost the US $6.1 billion in 1999.7 Adults with CVD, particularly those with stroke or 
vascular dementia, represent a costly population for Medicaid. Although the prevalence 
of stroke among Ohio adult Medicaid recipients was 5% in 2003, the total Ohio Medicaid 
expenditures for Ohio adult Medicaid recipients with stroke was $1.3 billion, 
representing 17% of the total expenditures for all Medicaid recipients.16 Among Ohio 
adult Medicaid recipients with stroke, 58% received Aged, Blind or Disabled (ABD) 
Medicaid and 34% received Medicare premium assistance.16 The amount and cost of 
caregiver assistance for adults with CVD in Ohio overall and among those receiving 
Medicaid are unknown.  
 
This study assessed current prevalence and costs of informal caregiver assistance for 
adults reporting a history of CVD for the state of Ohio. In the Ohio Plan to Prevent Heart 
Disease and Stroke 2002-2007, four populations were found to have higher CVD 
burden in Ohio: men, African-Americans, Appalachians, and those living in poverty.2 
These populations also were deemed "disparate populations" because they may have 
less access to health care services. It is uncertain whether these priority populations 
with higher CVD burden and reduced health care access also have disparities in 
caregiver assistance. The OFHS is uniquely able to assess caregiver assistance and 
provide state population estimates for adults with a history of CVD across all ages, sex, 
race, state region, income, insurance type, and CVD type. Because the OFHS has 
separate questions for different forms of caregiver assistance, we explored the types of 
caregiver assistance reported for adults with CVD. These data can be used by state 
insurers and policymakers planning long-term care needs related to CVD. 

II. Methods and Data Sources 
A. Study Population 
Data from the 2008 Ohio Family Health Survey (OFHS) was used to generate the 
findings in this report. OFHS is a statewide, random digit dial telephone survey of over 
50,000 Ohio residents. OFHS used a stratified, list-assisted sampling frame that 
sampled respondents using random digit dialing computer assisted telephone 
interviewing (CATI) methods. The sample was stratified by county with several 
additional samples. The six largest metropolitan counties were sub-sampled to ensure 
greater representation of African Americans. Additional targeted supplemental samples 
were drawn to ensure good representation of Asian and Hispanic residents. Finally, a 
separate cell phone sample ensured good representation of younger people more often 
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reached via cell phones in 2008. A detailed description of the survey methodology can 
be found in the 2008 OFHS Methodological Report.17 The final adjusted response rate 
for 2008, defined by Council of American Survey Research Organizations (CASRO) and 
equivalent to the adjusted response rate defined by the American Association for Public 
Opinion Research (AAPOR) for the random digit dialing and African-American over-
sample portion of the OFHS 2008 survey was 31.1%  for cell phone users and 34.6% 
for landline phone users.17  
 
We identified all Ohioans aged ≥18 years with reported CVD status (present or absent). 
For 2008, adults with CVD were identified as respondents who report being told by a 
doctor or other health professional that they had (a) a heart attack, (b) “coronary heart 
disease also known as coronary artery disease, congestive heart disease, angina”; (c) a 
stroke; or (d) congestive heart failure.  

B. Primary Outcome Measure 
The OFHS identifies respondents reporting caregiver assistance as those who 
“currently need any of the following types of assistance [because of  health problems]”: 
(a) Assistance with personal care, such as bathing, dressing, toileting, or feeding; (b) 
domestic assistance, such as shopping, laundry, housekeeping, cooking, or 
transportation; (c) help with household maintenance, such as painting or yard work; (d) 
social or emotional support, such as companionship, recreation, and socialization; (e) 
coordinating health care, such as making appointments for doctor’s visits or therapies; 
(f) assistance managing financial affairs, such as managing your checkbook or legal 
affairs; (g) other kinds of assistance. Respondents who report needing any of the types 
of assistance are then asked to report the overall amount of assistance needed for all 
types of assistance combined (“How many hours of assistance do you currently require 
on average for the types of assistance that were just mentioned?”). The amount of 
caregiver assistance measured in hours per person per month was the primary outcome 
measure.  
 
Because respondents are not asked to report the provider of the assistance, we cannot 
state whether the assistance is provided by informal caregivers (family or friends) or 
formal caregivers (paid workers such as a home health aides). We will refer to the 
assistance as informal care in this report; however, some of the assistance may be 
currently performed by formal caregivers. 

C. Independent Variables  
Based on literature review and clinical observation, we identified covariates as those 
factors which may affect the relationship between CVD status and informal caregiver 
assistance. Covariates included age (18-44 years, 44-64 years, ≥65 years), sex, 
race/ethnicity, region (Appalachia, Metropolitan, Rural, or Suburban), poverty level, 
education (<high school, ≥high school), marital status (married or unmarried couple vs. 
divorced, widowed, separated), number of adults in the household, co-morbidity 
(hypertension, diabetes, and cigarette smoking), health status, and number of 
hospitalizations. We combined self-reported race and ethnicity to create 4 racial/ethnic 
groups: non-Hispanic whites, non-Hispanic blacks, Hispanics, and other. Annual 
household income was categorized according to federal poverty criteria based on 
household size (≤100% federal poverty level, 101-150% federal poverty level, 151-
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200% federal poverty level, 201-300% federal poverty level, >300% federal poverty 
level). Health insurance status was defined as Medicaid and Medicare, Medicaid only, 
Medicare only, Private, other, and uninsured. Low self-reported health status was 
defined as poor or fair on a 5-point Likert scale. CVD type was classified as stroke, 
CHF, and CHD (heart attack and/or coronary heart disease). Because stroke or CHF 
may be associated with increased caregiver assistance requirements and participants 
often have more than one type of CVD, we examined informal caregiver assistance by 
CVD type with 5 mutually exclusive categories: 1) Stroke + CHF (± CHD), 2) stroke 
without CHF ± CHD, 3) CHF ± CHD, 4) CHD only, 5) no CVD. 

D. Statistical Analysis 
Analysis of the Amount of Caregiver Assistance 
Baseline characteristics of the two CVD groups (CVD and no CVD) were compared 
using χ2 or t-test as appropriate. The unadjusted proportion of adults reporting informal 
caregiver assistance by CVD group and by age (≥18 years overall, 18-44 years, 44-64 
years, ≥65 years) were compared using χ2. We estimated the total unadjusted hours of 
informal caregiver assistance needed monthly for the two respondent groups with CVD 
and without CVD respectively, with each respondent group including adults who 
reported zero hours per month of informal caregiver assistance and those who reported 
1 or more hours per month of informal caregiver assistance. We also estimated the 
average monthly hours per person for adults with CVD and without CVD respectively, 
with each respondent group including adults reported zero hours per month of informal 
caregiver assistance and those who reported 1 or more hours per month of informal 
caregiver assistance. All analyses used the survey weights to accommodate the 
complex sampling design and to provide weighted results that reflect population 
estimates. Analyses were repeated in the subgroups of participants in the four priority 
CVD populations in Ohio, those receiving any Medicaid, and those receiving Medicaid 
and Medicare. 
 
The distribution of informal caregiver hours is highly skewed owing to the majority of 
respondents not receiving informal caregiver assistance. To determine the degree that 
informal caregiver assistance was attributable to CVD, we used a two-part regression 
model to further analyze the data.6, 7, 18 In the first part of the two-part model, logistic 
regression was used to estimate the probability of reporting informal caregiver 
assistance among the respondent groups with and without CVD respectively, adjusting 
for factors associated with informal caregiver assistance including health status, co-
morbidity, potential caregivers in home, and socio-demographic factors. In the second 
part of the two-part model, ordinary least squares regression examined the association 
of CVD category with the natural logarithm of informal caregiver assistance hours per 
month for respondents who reported any informal caregiver assistance. The results 
from each part of the model were combined to obtain an estimate of the average effect 
of CVD on monthly hours of informal caregiver assistance required per person. This 
estimate represents the unconditional (not conditioned on report of informal caregiver 
assistance) effect of CVD on monthly hours of informal caregiver assistance.7 
Regression model results were retransformed to hours for easier interpretation.  
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Cost Analysis of Caregiver Assistance 
Although opportunity cost is the preferred measure of cost for health care economic 
analyses, the opportunity costs of the time of an informal caregiver are uncertain as 
there are no appropriate wage data (e.g., the wage rate for a retired elderly person to 
provide informal care to a person with CVD).7,19 An alternative and accepted approach 
is to use the market price of an equivalent service or worker as an estimate of the 
opportunity cost for the time of an informal caregiver.19 The value of informal caregiver 
time is estimated using the replacement costs of assistance with community and 
domestic activities, i.e., the cost to replace the informal caregiver with an equivalent 
worker, in this case, a home health aide.7, 11, 19  Using this method, we estimated the 
annual cost of informal caregiver assistance attributable to CVD by multiplying the 
adjusted monthly hours of informal caregiver assistance per person attributable to CVD 
by the 2007 US median wages for a home health aide ($9.15/hour) using data from the 
US Bureau of Labor Statistics and multiplied by 12 (months per year).20 To obtain an 
estimate of the annual cost of informal caregiver assistance attributable to CVD for the 
state of Ohio in 2008, we multiplied the annual cost of informal caregiver assistance per 
person attributable to CVD by the population estimate of the number of adult Ohioans 
with CVD in 2008. The two-parts model yields an estimate of the average effect of CVD 
on monthly hours of informal caregiver assistance required per person not conditional 
on report or receipt of informal caregiver assistance and similar studies6, 7 have used 
the total CVD population estimate (i.e., adults reporting no informal caregiver assistance 
and those reporting informal caregiver assistance) to estimate costs of informal 
caregiver assistance attributable to CVD. The entire analysis was repeated in the 
subgroup of respondents with CVD with any Medicaid insurance and the subgroup of 
respondents with CVD and both Medicaid and Medicare insurance. 

III. Findings 
A. CVD Prevalence in Ohio 
In Ohio, the prevalence of CVD (heart attack, coronary heart disease, stroke or 
congestive heart failure) in adults aged 18 years or older was 10.4% (890,000) in 2008. 
The prevalence of adults with CVD in Ohio increased by age with approximately 50% of 
adults with CVD aged 65 years or older (Table 1). Among adult Ohioans, 5.4% reported 
a history of heart attack, 6.3% reported a history of coronary heart disease, 3.5% 
reported a history of stroke, and 3.0% reported a history of congestive heart failure. 
 
Table 1: Ohio Cardiovascular Disease Prevalence, Overall and by Age Group, 2008 
Age Group n (%) Population  Estimate 
Age ≥18 years (overall) 7,040 (10%) 889,890 
Age 18-44 years 425 (11%) 100,765 
Age 45-64 years 2,674 (40%) 358,598 
Age ≥65 years 3,941 (48%) 430,527 

 
 
 

 

Source: State of Ohio: Department of Insurance, Department of Job and Family Services,  Department of Health, and Department of 
Mental Health.   Ohio Family Health Survey, 2008-09 [Computer File] .  Ohio State University, Ohio Colleges of Medicine Government 
Resource Center [distributor], 2009.  Columbus, Ohio.
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B. Characteristics of Adults with CVD in Ohio  
Compared to adults without CVD, adults with CVD were more likely to be older, male, 
and have less than high school education (Appendix A). A higher proportion of adults 
with CVD were living in poverty compared to adults without CVD. Adults with CVD more 
frequently reported themselves as the only adult in the household and as having fair or 
poor health status. The number of hospitalizations and the number of emergency 
department visits in the last year were higher among adults with CVD than those without 
CVD. Adults with CVD had higher rates of hypertension and diabetes but similar current 
cigarette smoking as those without CVD. Adults with CVD more commonly reporting 
needing assistance to do day-to-day activities compared to those without CVD. 

C. Percentage of Adults with CVD Reporting Informal Caregiver Assistance 
Adults with CVD more frequently reported informal caregiver assistance than did adults 
without CVD (Appendix B). In 2008, 352,000 (47%) adults with CVD reported informal 
caregiver assistance. Only 25% of adults without CVD reported informal caregiver 
assistance. Among adults aged ≥65 years with CVD, approximately 178,000 persons 
reported informal caregiver assistance representing half of the number of adults with 
CVD reporting informal caregiver assistance (Table 2). Informal caregiver assistance 
was reported similarly by adults with CVD in each of the three age groups.  
 
Table 2: Percentage of Adults with Cardiovascular Disease (CVD) Reporting Informal Caregiver 
Assistance in Ohio, Overall and by Age, 2008 

Age Group % (95% Confidence Interval) Population Estimate 
Age ≥18 years (overall) 47% (45%-49%) 352,240 
Age 18-44 years 49% (41%-57%) 33,783 
Age 45-64 years 45% (42%-48%) 139,961 
Age ≥65 years 48% (46%-51%) 178,496 

 
C.1. Percentage of Adults with CVD Reporting Informal Caregiver Assistance by 
Type of CVD 

Informal caregiver assistance varied significantly by CVD type, with the highest 
rates (67%) among adults with stroke and CHF; moderate but similar rates (55%) 
among adults with stroke without CHF ± CHD or CHF ± CHD; lower rates (37%) among 
adults with CHD only; and lowest rates (25%) among adults without CVD (Figure 1 and 
Appendix C).  

Source: State of Ohio: Department of Insurance, Department of Job and Family Services,  Department of Health, and Department of Mental 
Health.   Ohio Family Health Survey, 2008-09 [Computer File].  Ohio State University, Ohio Colleges of Medicine Government Resource 
Center [distributor], 2009.  Columbus, Ohio. 
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Figure 1: Percentage of Adults with Cardiovascular Disease Reporting Informal Caregiver Assistance in 
Ohio by Type of Cardiovascular Disease, 2008 
Source: State of Ohio: Department of Insurance, Department of Job and Family Services,  Department of Health, and Department of 
Mental Health.   Ohio Family Health Survey, 2008-09 [Computer File].  Ohio State University, Ohio Colleges of Medicine 
Government Resource Center [distributor], 2009.  Columbus, Ohio. 
 
 
C.2. Variations in Informal Caregiver Assistance for Adults with CVD in Ohio by 
Gender, Race/Ethnicity, Region, and Income 

We examined whether adults in the four priority CVD groups (men, blacks, 
Appalachians, and those living in poverty) had higher rates of informal caregiver 
assistance than adults not in the four priority CVD groups (Appendix D).  

 
C.3. Gender 
Compared to men with CVD, women with CVD more frequently reported informal 
caregiver assistance (55% versus 40%; P<0.05). The gender difference in informal 
caregiver assistance was largely due to greater proportions of women with CVD aged 
≥45 years reporting informal caregiver assistance than similarly aged men with CVD 
(Table 3). 
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Table 3: Percentage of Adults with Cardiovascular Disease Reporting Informal Caregiver Assistance in 
Ohio, by Gender and Age, 2008 

Age Group 
Men (n=2957) 

% (95%CI) 
Women (n=4083) 

% (95% CI) 
Age ≥18 years (overall) 40% (37%-43%) 55% (52%-57%) 
Age 18-44 years 46% (35%-57%) 53% (43%-63%) 
Age 45-64 years 39% (35%-43%) 53% (49%-57%) 
Age ≥65 years 40% (36%-44%) 56% (53%-59%) 

 
C.4. Race/Ethnicity 
Among adults with CVD, non-Hispanic blacks (58%) and Hispanics (58%) more 
frequently reported informal caregiver assistance compared to non-Hispanic whites 
(45%) (Table 4).  
 

Table 4: Percentage of Adults with Cardiovascular Disease Reporting Informal Caregiver Assistance in 
Ohio by Race/Ethnicity, 2008 
 Race/Ethnicity 
 

Non-Hispanic Whites
n=5745 

Non-
Hispanic 
Blacks 
n=861 

Hispanics 
n=87 

Other 
Racial/Ethnic 

Groups  
n=165 

Self-reported informal 
caregiver assistance, 
percentage, (95% CI) 

45%  
(43%-47%) 

58%  
(53%-64%) 

58%  
(47%-70%) 

63%  
(52%-75%) 

 
C.5 Region 
Adults with CVD living in Appalachia reported higher rates of informal caregiver 
assistance than adults with CVD residing in suburban or rural regions but similar rates 
as adults with CVD residing in metropolitan regions in 2008 (Table 5).  
 

Table 5: Percentage of Adults with Cardiovascular Disease Reporting Informal Caregiver Assistance in 
Ohio by Region, 2008 
 Region 
 Appalachia 

n=1825 
Metropolitan 

n=2980 
Rural 

n=1488 
Suburban 

n=747 
Self-reported informal caregiver 
assistance, percentage, (95% CI) 

52%  
(48%-56%) 

48%  
(46%-51%) 

41%  
(38%-45%) 

42%  
(38%-48%) 

 
C.6. Poverty Level 
The rates of informal caregiver assistance among adults with CVD increased with 
poverty level in 2008 (Figure 2).  
 

Source: State of Ohio: Department of Insurance, Department of Job and Family Services,  Department of Health, and Department of Mental 
Health.   Ohio Family Health Survey, 2008-09 [Computer File].  Ohio State University, Ohio Colleges of Medicine Government Resource 
Center [distributor], 2009.  Columbus, Ohio.  
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Figure 2: Percentage of Adults with Cardiovascular Disease Reporting Informal Caregiver 
Assistance in Ohio by Poverty Level, 2008 
Source: State of Ohio: Department of Insurance, Department of Job and Family Services,  Department of Health, and Department of 
Mental Health.   Ohio Family Health Survey, 2008-09 [Computer File].  Ohio State University, Ohio Colleges of Medicine 
Government Resource Center [distributor], 2009.  Columbus, Ohio. 

D. Hours of Informal Caregiver Assistance by CVD Group 
D.1. Unadjusted Hours of Informal Caregiver Assistance by CVD Group 
We calculated the unadjusted hours of informal caregiver assistance for the respondent 
group with CVD and the respondent group without CVD respectively (Appendix B). 
Each CVD respondent group included adults who reported no informal caregiver 
assistance (zero hours per month) and adults who reported informal caregiver 
assistance (1 or more hours per month). The total unadjusted hours of informal 
caregiver assistance per month were higher in the group without CVD than the group 
with CVD due to the greater number of adults in the group without CVD (n=5022) 
compared to the number of adults in the group with CVD (n=2592). However, the 
average monthly hours of informal caregiver assistance per person was higher among 
adults with CVD than among adults without CVD in 2008. In 2008, adults with CVD 
reported 101 mean hours of informal caregiver assistance per person per month (95% 
CI 89-112 hours) compared to adults without CVD who reported an average of 79 hours 
of informal caregiver assistance per person per month (95% CI 72-86 hours)(P<0.001). 
In 2008, adults aged ≥65 years with CVD reported significantly higher number of hours 
of informal caregiver assistance per person per month (104 mean hours, 95% CI 86-121 
hours) compared to adults aged ≥65 years without CVD (59 mean hours, 95% CI 47-72 
hours); no other age group comparisons reached statistical significance.  
 
D.2. Adjusted Hours of Informal Caregiver Assistance Attributable to CVD 
We calculated the adjusted hours of informal caregiver assistance for the two 
respondent groups with CVD and without CVD with each group including adults who 
reported no informal caregiver assistance (zero hours per month) and adults who 
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reported informal caregiver assistance (1 or more hours per month) respectively. 
Appendix E shows full model results. In 2008, adults with CVD required 5.8 adjusted 
hours of additional informal caregiver assistance per person per month (95% CI 4.8-6.7 
hours per person per month) compared to adults without CVD after adjusting for age, 
gender, race/ethnicity, region, poverty level, education, marital status, number of adults 
in the household, health insurance, hypertension, diabetes, cigarette smoking, health 
status, and number of hospitalizations in the past year (Appendix F). 

E. Cost of Informal Caregiver Assistance Attributable to CVD  
The estimated cost of informal caregiver assistance attributable to CVD was $53 per 
person per month (95% CI $44-$61) or $632 per person per year (95% CI $529-$736) 
in 2008 (Table 6 and Appendix F).  Using the 2008 population estimate of adults with 
CVD who reported informal caregiver assistance (889,890), the estimated cost of 
informal caregiver assistance attributable to CVD for adults in Ohio was $563 million in 
2008 (95% CI $471-$655 million). 
 
Table 6: Cost of Informal Caregiver Assistance Attributable to Cardiovascular Disease (CVD) among 
Adults in Ohio, 2008 

Row Variable 
Number  

(95% Confidence Interval) 
1 Adjusted hours of informal caregiver assistance per person 

per month for adults aged  ≥18 years with CVD, in 
Hours per person per month (95% CI) 

15.74  
(13.96-17.52)  

2 Adjusted hours of informal caregiver assistance per person 
per month for  adults aged  ≥18 years without CVD, in hours 
per person per month (95% CI) 

9.98  
(9.14-10.82) 

3 Adjusted monthly hours of informal caregiver assistance 
attributable to CVD  
Difference in adjusted hours of informal caregiver assistance 
per person per month for adults with CVD minus adjusted 
hours of informal caregiver assistance per person per month 
for adults without CVD, in hours per person per month 
(row 1 minus row 2) 

5.76  
(4.82-6.70) 

4 Hourly rate for home health aide (2007) $9.15/hr 
5 Monthly cost of informal caregiver assistance attributable to 

CVD, in dollars per person per month (2008) 
(row 3 multiplied by row 4) 

$52.70  
($44.10-$61.31) 

6 Yearly cost of informal caregiver assistance attributable to 
CVD, in dollars per person per year (2008)  
(row 5 x 12 (months per year)) 

$632.45  
($529.15-$735.75) 

7 Population estimate of adults with CVD (2008) 889890 
8 Yearly cost of informal caregiver assistance for adults with 

CVD (2008) 
(row 6 multiplied by row 7) 

$563 million  
($471 million-$655 million) 

Source: State of Ohio: Department of Insurance, Department of Job and Family Services,  Department of Health, and Department of 
Mental Health.   Ohio Family Health Survey, 2008-09 [Computer File].  Ohio State University, Ohio Colleges of Medicine 
Government Resource Center [distributor], 2009.  Columbus, Ohio. 
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F. Amount of Informal Caregiver Assistance among Adults with Medicaid 
Insurance by CVD Status 
We examined the amount of informal caregiver assistance among adults with Medicaid 
insurance by CVD status (Appendix G). We defined two groups of adults with Medicaid 
insurance that are not mutually exclusive: a) recipients of any Medicaid insurance and 
b) recipients of both Medicaid and Medicare insurance. Among all adults receiving any 
Medicaid, adults with CVD more frequently reported informal caregiver assistance 
compared to those without CVD (65% versus 53%; P<0.001). In 2008, approximately 
68,000 adult Medicaid recipients with CVD reported informal caregiver assistance of 
whom 20% were aged 18-44 years, 50% were aged 45-64 years, and 30% were aged 
≥65 years.  
 
Among all adult recipients of Medicaid and Medicare insurance, informal caregiver 
assistance was not more frequently reported by those with CVD compared to those 
without CVD (64% versus 61%; P=0.22). However, age modified the association 
between informal caregiver assistance and CVD status among adults with Medicaid and 
Medicare insurance. There was no evidence of an association between informal 
caregiver assistance and CVD status for adults aged 18-64 years in this group. Among 
the elderly (age 65 years or older), CVD was associated with informal caregiver 
assistance. In adults with Medicaid and Medicare insurance, adults aged ≥65 years with 
CVD more frequently reported informal caregiver assistance than those without CVD 
(61% versus 41%; P<0.05). 

G. Cost of Informal Caregiver Assistance among Adults with Medicaid 
Insurance by CVD Status  
We calculated the adjusted hours of informal caregiver assistance for the two 
respondent groups with CVD and without CVD for adults with any Medicaid insurance 
and for adults with Medicaid and Medicare insurance with each group including adults 
who reported no informal caregiver assistance (zero hours per month) and adults who 
reported informal caregiver assistance (1 or more hours per month) respectively. 
 
G.1. Medicaid Recipients 
In 2008, adult Medicaid recipients with CVD reported 6.3 adjusted hours of additional 
informal caregiver assistance per person per month (95% confidence interval 4.9-7.7 
hours per person per month) compared to adults without CVD after adjusting for age, 
gender, race/ethnicity, region, poverty level, education, marital status, number of adults 
in the household, health insurance, hypertension, diabetes, cigarette smoking, health 
status, and number of hospitalizations in the past year (Appendix H). The estimated 
cost of informal caregiver assistance attributable to CVD for adult Medicaid recipients 
was $58 per person per month (95% CI $45-$71) or $694 per person per year (95% CI 
$541-$847) in 2008 (Appendix H).  Using the 2008 population estimate of adult 
Medicaid recipients with CVD (119,789), the estimated cost of informal caregiver 
assistance attributable to CVD in Ohio was $83 million in 2008 (95% CI $65-$101 
million). 
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G.2 Medicaid and Medicare Recipients 
In 2008, adult recipients of Medicaid and Medicare insurance with CVD reported 13.4 
adjusted hours of additional informal caregiver assistance per person per month (95% 
CI 2.3-24.5 hours per person per month) compared to adults without CVD after 
adjusting for age, gender, race/ethnicity, region, poverty level, education, marital status, 
number of adults in the household, health insurance, hypertension, diabetes, cigarette 
smoking, health status, and number of hospitalizations in the past year (Appendix I). 
The estimated cost of informal caregiver assistance attributable to CVD for adult 
Medicaid and Medicare recipients was $123 per person per month (95% CI $21-$224) 
or $1471 per person per year (95% CI $258-$2685) in 2008 (Appendix I).  Using the 
2008 population estimate of adult Medicaid and Medicare recipients with CVD (70,793), 
the estimated cost of informal caregiver assistance attributable to CVD in Ohio was 
$104 million in 2008 (95% CI $18 million-$190 million). This figure is higher than the 
corresponding figure for Medicaid recipients because separate models were run for the 
two groups generating separate estimates of informal care hours for recipients of any 
Medicaid insurance and recipients of both Medicaid and Medicare respectively. 
Because adults with any Medicaid insurance reported less informal care particularly for 
those without CVD, the estimated hours and subsequent costs of informal caregiver 
assistance are averaged over a larger group of adults with many reporting no informal 
caregiver assistance. Conversely, adults with Medicaid and Medicare insurance 
reported more informal care and have fewer persons with no informal care in the group 
resulting in higher estimates but, owing to smaller sample size, larger confidence 
intervals. 

 
H. Types of Informal Caregiver Assistance by CVD Group 
Because the OFHS respondents do not report the hours of informal caregiver 
assistance for each specific type of caregiver activity, we examined the frequency of 
reporting each type of caregiver assistance activity among respondents who reported 1 
or 2 types of caregiver assistance to estimate the activities with which adults with and 
without CVD need help (Appendix J). The majority of adults with CVD reporting 
informal caregiver assistance with only one activity reported help with household 
maintenance (62%) with fewer adults reporting receiving domestic assistance (19%), 
social or emotional support (9%), assistance managing financial affairs (6%) and 
coordination of health care (4%). Adults without CVD reporting informal caregiver 
assistance with only one activity reported a different pattern of activities with less 
household maintenance (52%), and more social or emotional support (20%), less 
domestic assistance (12%), and similar rates of coordination of health care (8%) and 
assistance managing financial affairs (6%). 

IV. Discussion 
This analysis provides current estimates for the self-reported prevalence rates of CVD 
and informal caregiver assistance among adults living in Ohio. In 2008, 47% of adults 
with CVD reported informal caregiver assistance. Our findings provide estimates for the 
amount and cost of informal caregiver assistance attributable to CVD and suggest that 
informal caregiver assistance represents a substantial health care cost in Ohio. The 
number and cost of hours of informal caregiver assistance attributable to CVD was 5.8 
additional hours ($53) per person per month in 2008. The average yearly cost of 
informal caregiver assistance attributable to CVD was $632 per person per year. For the 
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890,000 adult Ohioans with CVD, the estimated cost of informal caregiver assistance 
attributable to CVD was $563 million in 2008. 
 
Our results demonstrate vulnerable CVD populations identified by increased informal 
caregiver assistance. Women with CVD more frequently reported informal caregiver 
assistance than men with CVD. Among adults with CVD, a greater proportion of non-
Hispanic blacks or Hispanics reported informal caregiver assistance than non-Hispanic 
whites. Adults with CVD living in Appalachia had higher rates of informal caregiver 
assistance compared to those living in suburban or rural regions of Ohio. The 
percentage of adults with CVD reporting informal caregiver assistance increased as 
poverty worsened. Thus, three of the four CVD groups deemed priority and disparate 
groups because of increased CVD risk and reduced access to care respectively—non-
Hispanic blacks, Appalachians, and those living in poverty-- report greater needs for 
informal caregiver assistance. 
  
Medicaid recipients account for a significant proportion of adults with CVD reporting 
informal caregiver assistance. Among adults with CVD, 65% of Medicaid recipients 
reported informal caregiver assistance representing 20% of the total number of adult 
Ohioans with CVD reporting informal care. Medicaid recipients account for 15% ($82 
million) of the total cost of informal caregiver assistance attributable to CVD. Among 
adults with CVD, 65% of Medicaid and Medicare recipients reported informal caregiver 
assistance representing 11% of the total number of adult Ohioans with CVD reporting 
informal care. However, Medicaid and Medicare recipients with CVD have higher 
adjusted monthly hours of informal caregiver assistance and higher costs attributable to 
CVD after adjusting for co-morbidity, health status, and socio-demographic factors. In 
the two Medicaid respondent groups, the elderly account for a considerable proportion 
of informal caregiver assistance for adults with CVD.  Among adult Medicaid recipients, 
those aged 65 years or older account for 30% of the adults with CVD reporting informal 
caregiver assistance. Among adult Medicaid and Medicare recipients, those aged 65 
years or older account for half of the adults with CVD reporting informal caregiver 
assistance.  
 
Our data confirm that the type of CVD or combination of CVD types impacts the amount 
of informal caregiver assistance. Stroke or CHF are associated with increased informal 
caregiver assistance compared to CHD. However, the combination of stroke and CHF is 
associated with the greatest informal caregiver assistance with 67% of adults with 
stroke and CHF reporting informal caregiver assistance. The OFHS allows for some 
estimates of the types of caregiver assistance that are required by adults with CVD. 
Among adults with CVD reporting the need for 1 type of informal caregiver assistance, 
more than 60% need assistance with household maintenance, 20% need domestic 
assistance, and 5-10% require social or emotional support, assistance managing 
financial affairs, or coordination of health care. 

V. Policy Ramifications 
Our data provide current estimates of the prevalence (>45%) and cost of caregiver 
assistance ($563 million) for adults with CVD in Ohio. These data are crucial in planning 
for the long-term care needs of this large, costly population. The finding of significant 
disparities in informal caregiver assistance for certain CVD groups including women, 
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non-Hispanic blacks, Hispanics, adults living in Appalachia, and adults living in poverty 
may help focus efforts on the most vulnerable CVD patients and their families who may 
require ancillary health care and social services. Ohio policy-makers and health insurers 
may use these data to expand or more efficiently allocate resources to care for adults 
with CVD.  
 
Given that nearly half of adults with CVD reported caregiver assistance, health care 
organizations, policy makers, and insurers may develop and implement programs to 
identify adults with CVD who have care needs. Many adults with CVD may not have 
available informal caregivers because 45% of adults with CVD are divorced, widowed or 
separated and 35% of adults with CVD are the only adults living in the household. 
Health care organizations including providers, policy makers and insurers may target 
these vulnerable single adults with CVD who may require community resources to 
perform some or all of the needed care if informal caregivers are not available. Prior to 
the promotion of widespread programs to screen for care needs in adults with CVD, 
however, the availability and quality of current resources and programs to provide home 
and community-based care to adults with CVD must be determined. The coordination of 
these home and community-based health care and non-health care services across 
agencies and the streamlining of applications for services by patients and their 
caregivers would be expected to improve efficiency and patient/caregiver satisfaction. 
 
Elderly adults with CVD represent a particularly vulnerable population at risk for unmet 
care needs owing to several factors including increased co-morbidity, frailty, poverty, 
living alone or social isolation. The availability, adequacy and quality of specific 
programs targeting the elderly such as Meals on Wheels, visiting nurse and home 
health aide services, and patient health navigators needs to be assessed for the high-
risk population of elderly adults with CVD reporting informal caregiver assistance. The 
Ohio Department of Aging PASSPORT program provides home and community-based 
services including assistance with activities of daily living to frail Medicaid-eligible older 
Ohioans aged 60 years or older.21 Given our findings and the rising prevalence of CVD 
over time, the Ohio Department of Aging may target the CVD population for enrollment 
into the PASSPORT program and increase the number of program slots to allow greater 
enrollment of adults with CVD. High-risk elderly adults with CVD and increased care 
needs, including those with stroke and/or CHF and those receiving both Medicaid and 
Medicare, represent a priority group for targeted PASSPORT enrollment efforts. Taken 
together, these efforts may result in the identification and provision of additional care 
needs for elderly adults with CVD. The provision of appropriate home-based care for 
community-dwelling elderly adults with CVD may reduce hospital and nursing home 
stays. 
 
The burden on caregivers providing informal care to these adults with CVD warrants 
special attention. Caregiver burden may be addressed by providing community 
resources to perform some or all of the care needed for adults with CVD, by ensuring 
adequate availability and duration of family medical leave if the caregiver is employed, 
and by increasing the availability and health insurance coverage of respite care for 
informal caregivers of adults with CVD. Caregivers have increased prevalence rates of 
emotional distress including depression and unmet psychosocial care needs. Thus, 
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efforts to ensure the availability and health insurance coverage of counseling and 
support services for caregivers of adults with CVD are warranted.  

VI. Limitations and Further Research Needs 
Given the observational study design, we cannot infer causation from observed 
associations. These self-reported data are subject to recall bias and reporting error. 
Self-report of informal caregiver assistance may underestimate assistance that is 
infrequent.7 Recent data suggests that self-report of CVD is accurate,22 even among the 
disabled elderly.23 Several factors, such as severity of CVD, onset of CVD, quality of 
CVD care, dementia, cannot be assessed in the OFHS data. The association of informal 
caregiver assistance and acute or chronic rehabilitation needs cannot be determined as 
the rehabilitation status or requirements of adults with CVD were not ascertained in the 
OFHS. Because the OFHS does not sample persons who are institutionalized, this 
analysis includes community-dwelling adults and does not include adults living in long-
term care or skilled nursing facilities. Based on the design of the OFHS questions, 
participants are not asked to report the number of hours required for each of the seven 
possible types of assistance needed. We assessed the prevalence of types of 
assistance needed among participants reporting 1 or 2 types of informal caregiver 
assistance to obtain a description of the types of informal caregiver assistance required 
by participants with and without CVD. Since participants are not asked to report the 
diseases that cause their disability or their needs for informal caregiver assistance, we 
cannot determine the number of hours specifically attributable to CVD. Instead, we used 
an accepted two-parts modeling approach to estimate the hours of informal caregiver 
assistance after adjusting for known factors associated with caregiver assistance 
among those with or without CVD as a means of estimating the amount of informal 
caregiver assistance attributable to CVD.6, 7 Future surveys or studies could ask a 
participant to report the disease or condition responsible for disability or needs for 
caregiver assistance to more directly measure caregiver assistance attributable to CVD. 
Our findings should be confirmed in other epidemiological studies. We used the median 
hourly wage for a home health aide to calculate the cost to replace the care performed 
by an informal caregiver with the care provided by a formal caregiver. But, some 
informal caregiver assistance, e.g., social/emotional support, may or may not be 
performed by a home health aide. 

VII. Conclusion 
Informal caregiver assistance is substantial among community-dwelling adult Ohioans 
with CVD. Increased caregiver assistance was reported among adults with CVD who 
were female, non-Hispanic black, Hispanic, living in Appalachia or living in poverty. Two 
specific CVD types, stroke and CHF, were associated with increased caregiver 
assistance particularly if both were present. In 2008, the yearly cost of informal 
caregiver assistance for adults with CVD was $632 per person. In Ohio, costs of 
informal caregiver assistance for adults with CVD were approximately $563 million in 
2008. Efforts to ensure that sufficient community resources are available to meet the 
care needs of adults with CVD and their caregivers are warranted. 
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Appendix A: Characteristics of Adults with and without Cardiovascular 
Disease (CVD), Ohio Family Health Survey Year, 2008 

Respondent 
Characteristic  

CVD 
n=7040 (10%) 

Population 
estimate    
n=889890 

No CVD 
n=42681 (88%) 

Population 
Estimate 

n=7655766 
Age         
18-44 years 435 (11%) 100,765 14715 (52%) 3,983,398 
45-64 years 2674 (40%) 358,598 18275 (34%) 2,624,485 
≥65 years 3941 (48%) 430,527 9691 (14%) 1,047,883 
Men 2957 (53%) 473,166 14837 (36%) 3,619,198 
Race/ethnicity         
Non-hispanic white 5,745 (85%) 746,451 34,947 (84%) 6,381,368 
Non-hispanic black 861 (11%) 97,468 4599 (11%) 814,430 
Hispanic 87 (1.3%) 12,297 1598 (2%) 162,956 
Other 165 (2.8%) 24,918 1048 (2.8%) 218,235 
Region         
Appalachia 1825 (15%) 132,383 9243 (13%) 964,025 
Metropolitan 2980 (52%) 462,819 19349 (55%) 4,218,425 
Rural 1488 (15%) 129,511 9077 (14%) 1,074,191 
Suburban 747 (19%) 165,176 5012 (18%) 1,399,126 
Income as Percentage of 
Poverty Level         
</=100% 1659 (22%) 192,054 6454 (15%) 1,148,651 
101-150% 1230 (17%) 152,924 4413 (10%) 784,535 
151-200% 834 (12%) 106,292 3790 (8%) 646,864 
201-300% 1398 (20%) 179,521 8317 (19%) 1,443,087 
>300% 1919 (29%) 259,100 19707 (47%) 3,632,631 
Education         
<high school 1239 (27%) 241,734 3350 (11%) 841,424 
≥high school 5801 (73%) 648,156 39331 (89%) 6,814,342 
Marital status         
Married or unmarried 
couple 3078 (54%) 483,988 23962 (61%) 4,643,906 
Divorced, widowed, 
separated 3940 (45%) 401,781 18577 (39%) 2,990,229 
Adults living in 
household         
1 3654 (36%) 317,407 16598 (26%) 1,958,923 
2 2826 (49%) 438,426 20612 (52%) 3,995,376 
>2 560 (15%) 134,056 5417 (22%) 1,701,468 
Insurance type         
Medicaid and Medicare 963 (8%) 70,793 1784 (2%) 165,677 
Medicaid, no Medicare 471 (6%) 48,996 2619 (6%) 453,908 
Medicare, no Medicaid 3649 (50%) 449,756 9467 (15%) 1,137,076 
Private 1344  (24%) 214,832 23068(59%) 4,532,166 
Other 151 (3%) 23,741 1045 (3%) 239,787 
Uninsured 462 (9%) 81,772 4698 (15%) 1,127,153 
Hypertension 5343 (74%) 657,647 15221 (29%) 2,197,004 
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Appendix A: Characteristics of Adults with and without Cardiovascular 
Disease (CVD), Ohio Family Health Survey Year, 2008 (continued) 
Diabetes 2603 (35%) 310,794 5202 (10%) 728,983 
Current cigarette smoking 1644 (26%) 226,283 9541 (25%) 1,872,509 
Fair or poor health status 3649 (51%) 453,122 6743 (13%) 1,056,926 
No. of hospitalizations 
(mean) 0.63 (0.022) - 0.17 (0.004) - 
Number of 
hospitalizations         
0 4570 (65%) 577,749 37471 (88%) 6,769,880 
1 1458 (21%) 183,300 3860 (9%) 657,054 
>1 970 (14%) 123,552 1249 (3%) 208,062 
No. of ER visits (mean) .84 (.037) - 0.37 (.008) - 
Number of ER visits         
0 4222 (61%) 538,521 34277 (80%) 6,092,913 
1 1523 (21%) 189,339 5516 (13%) 1,017,200 
>1 1244 (18%) 156,351 2770 (7%) 529,230 
Person needs assistance 
to do day-to-day activities 2051 (28%) 252,093 3539 (7%) 525,485 
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Appendix B: Informal Caregiver Assistance among Adults with and without 
Cardiovascular Disease (CVD) by Age, Ohio Family Health Survey Year 2008 

  
CVD 

n=7040  
No CVD 
n=42681  

Proportion Reporting Informal Caregiver Assistance by Age and CVD Group 

 % 95%CI 
Population 
Estimate % 95%CI 

Population 
Estimate 

≥18 years 
(overall) 47% 45% 49% 352240 25% 24% 26% 837851 
18-44 years 49% 41% 57% 33783 26% 24% 27% 312470 
45-64 years 45% 42% 48% 139961 21% 20% 22% 311523 
≥65 years 48% 46% 51% 178496 30% 29% 32% 213857 
Total Unadjusted Hours of Caregiver Assistance Required per Month by CVD Group (in 
millions)  
≥18 years, 
mean 29.53 25.6 33.5 NA 54.83 49.3 60.3 NA 
18-44 years 4.45 2.4 6.5 NA 26.34 21.9 30.8 NA 
45-64 years 9.7 7.9 11.5 NA 18.36 15.8 20.9 NA 
≥65 years 15.37 12.4 18.3 NA 10.12 7.8 12.4 NA 
Average Unadjusted Hours of Caregiver Assistance Required per Person per Month by 
CVD Group , mean, SE 
≥18 years 101(6) 89 112 NA 79(4) 72 86 NA 
18-44 years 156(29) 99 212 NA 99(7.5) 85 114 NA 
45-64 years 83(7) 70 96 NA 71(5) 62 80 NA 
≥65 years 104(9) 86 121 NA 59(6.4) 47 72 NA 
NA = not applicable 
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Appendix C: Informal Caregiver Assistance by Cardiovascular Disease (CVD) Type and Age, Ohio Family 
Health Survey Year 2008 

  
Stroke + CHF (± CHD) 

n=428 

 Stroke without 
CHF ± CHD 

n=1768 
 CHF ± CHD 

n=1606 
CHD only  
n=3238 

No CVD 
n=42681 

Age Group % 95% CI % 95% CI % 95% CI % 95% CI % 95%CI 
≥18 years (overall) 67% 59% 74% 54% 50% 58% 55% 51% 59% 37% 34% 40% 25% 24% 26% 
18-44 years 66% 41% 91% 60% 46% 74% 59% 41% 76% 35% 24% 47% 26% 24% 27% 
45-64 years 67% 54% 79% 52% 46% 58% 52% 45% 58% 36% 32% 40% 21% 20% 22% 
≥65 years 68% 58% 77% 54% 49% 60% 56% 51% 61% 39% 35% 42% 30% 29% 32% 
CHF = congestive heart failure 
CHD = coronary heart disease 
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Appendix D: Informal Caregiver Assistance by Cardiovascular Disease 
(CVD) Priority Group and Age, Ohio Family Health Survey Year 2008 

Priority CVD Group 
≥18 years 
(overall) 

18-44 
years 

45-64 
years 

≥65 
years 

Gender         
Men (n=2957), % 40% 46% 39% 40% 
95% CI 37-43% 35-57% 35-43% 36-44% 
Women (n=4083), % 55% 53% 53% 56% 
95% CI 52-57% 43-63% 49-57% 53-59% 
         
Race/ethnicity         
Non-hispanic whites (n=5745), % 45% 43% 42% 47% 
95% CI 43-47% 34-52% 39-45% 44-50% 
Non-hispanic blacks (n=861), % 58% 62% 59% 57% 
95% CI 53-64% 44-80% 51-66% 49-65% 
Hispanics (n=87), % 58% 64% 58% 56% 
95% CI 47-70% 32-96% 41-76% 40-73% 
Other racial/ethnic groups (n=165), 
% 63% 84% 66% 55% 
95% CI 52-75% 59-111% 50-83% 39-72% 
          
Region         
Appalachia (n=1825), % 52% 66% 49% 50% 
95% CI 48-56% 51-82% 44-56% 46-56% 
Metropolitan (n=2980), % 48% 49% 45% 50% 
95% CI 46-51% 39-60% 41-50% 47-54% 
Rural (n=1488), % 41% 23% 41% 44% 
95% CI 38-45% 10-38% 35-48% 39-49% 
Suburban (n=787), % 42% 44% 41% 43% 
95% CI 38-48% 22-67% 34-49% 37-51% 

Poverty         
Poverty≤100% (n=1659), % 64% 66% 67% 59% 
95% CI 60-68% 54-78% 61-72% 53-65% 
Poverty 101-150% (n=1230), % 57% 63% 60% 56% 
95% CI 53-62% 45-81% 51-68% 50-61% 
Poverty 151-200% (n=834), % 51% 32% 55% 51% 
95% CI 46-57% 6-57% 45-65% 44-58% 
Poverty  201-300% (n=1398), % 43% 41% 40% 46% 
95% CI 39-48% 21-61% 32-47% 41-51% 
Poverty  >300% (n=1919), % 30% 25% 25% 36% 
95% CI 27-33% 10-40% 21-30% 32-41% 

CI=confidence interval 
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Appendix E: Results of Two-Parts Multivariable Regression Model 
Estimating Informal Caregiver Assistance Attributable to Cardiovascular 
Disease (CVD) among Adults in Ohio, 2008 
Regression Model Coefficients* 

Covariates Coefficient 
Standard

Error z-score p-value 
CVD 5.758 1.076 5.352 <0.001 
Age (per year) -0.290 0.544 -0.533 0.593 
Gender 0.177 0.818 0.217 0.839 
Race/ethnicity 0.989 0.571 1.732 0.083 
Region -0.446 0.410 -1.089 0.276 
Income as percentage 
of poverty level -2.150 0.286 -7.515 <0.001 
Education -1.771 0.964 -1.837 0.066 
Marital status 2.419 0.849 2.850 0.004 
Adults living in the 
household 3.084 0.654 4.715 <0.001 
Insurance type -2.146 0.316 -6.786 <0.001 
Hypertension -2.226 0.814 -2.734 0.006 
Diabetes -3.021 0.865 -3.495 <0.001 
Cigarette smoking -2.454 0.864 -2.841 0.004 
Number of 
hospitalizations 4.799 0.535 8.976 <0.001 
Health status 13.592 0.907 14.985 <0.001 
*The first part of the model was a logistic regression model estimating the probability 
of receiving informal caregiver assistance for each CVD category, controlling for all 
covariates in the model. The second part of the model used ordinary least squares 
regression to examine the association of CVD category with the natural logarithm of 
informal care hours per month for respondents who received any care. The results 
from each part of the model were combined to yield an estimate of the unconditional 
effect of CVD category on monthly hours of informal caregiver assistance. 
Bootstrapping technique with 300 observations was used to derive the standard 
error. 
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Appendix F: Cost Estimates of Informal Caregiver Assistance Attributable 
to Cardiovascular Disease (CVD) among Adults in Ohio, 2008 
 All Adults 

Variable Mean 
Standard
Deviation Lower CI Upper CI 

Adjusted monthly hours of 
informal caregiver assistance per 
person for adults aged ≥18 years 
with CVD, in hours per person 
per month 

15.74 0.91 13.9564 17.5236 

Adjusted monthly hours of 
informal caregiver assistance per 
person for adults aged ≥18 years 
without CVD, in hours per person 
per month 

9.98 0.43 9.1372 10.8228 

Adjusted monthly hours of 
informal caregiver assistance 
attributable to CVD  
Difference in adjusted monthly 
hours of informal caregiver 
assistance per person for adults 
with CVD minus adults without 
CVD 

5.76  4.8192 6.7008 

Hourly rate for home health aide 
(median, 2007) $9.15     

Monthly cost of informal caregiver 
assistance attributable to CVD 
per person 

$52.70   $44.10  $61.31  

Yearly cost of informal caregiver 
assistance attributable to CVD, 
per person 

$632.45   $529.15  $735.75  

Population estimate of adults with 
CVD (2008) 889890    

Yearly cost of informal caregiver 
assistance for adults attributable 
to CVD (2008) 

$562,809,151  $470,883,656 $654,734,645

CI = Confidence Interval     

*Adjusted for age, gender, race/ethnicity, region, income as percentage of poverty level, education, 
marital status, adults living in the household, insurance type, hypertension, diabetes, cigarette smoking, 
number of hospitalizations in past year, and health status. 
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Appendix G: Informal Caregiver Assistance among Adults with and without 
Cardiovascular Disease (CVD) by Medicaid Eligibility, Ohio Family Health Survey 
Year 2008 
 All Adults with Medicaid Insurance 

  
CVD  

n=1434 
No CVD 
n=4403 

Proportion Reporting Informal Caregiver Assistance by Age and CVD Group 

 % 95%CI 
Population 
Estimate % 95%CI 

Population 
Estimate 

≥18 years (overall) 65% 61% 70% 68015 53% 50% 56% 169984 
18-44 years 60% 46% 72% 12732 52% 47% 56% 103902 
45-64 years 70% 64% 76% 34473 61% 56% 66% 53587 
≥65 years 62% 55% 68% 20810 40% 34% 47% 12495 
Total Unadjusted Hours of Caregiver Assistance Required per Month by CVD Group (in millions) 
≥18 years, mean 8.5 6.2 10.8 NA 17.48 14.1 20.9 NA 
18-44 years 2.69 0.9 4.4 NA 11.96 8.8 15.1 NA 
45-64 years 3.23 2.4 4.1 NA 4.72 3.5 6.0 NA 
≥65 years 2.57 1.4 3.8 NA 0.797 0.5 1.1 NA 
Average Unadjusted Hours of Caregiver Assistance Required per Person per Month by CVD Group 

≥18 years, mean (SE) 
143 
(16) 113 174 NA 

117 
(10) 97 136 NA 

18-44 years 
242 
(56) 131 352 NA 

129 
(15) 100 158 NA 

45-64 years 
105 
(11) 83 127 NA 

101 
(12) 78 123 NA 

≥65 years 
149 
(27) 95 202 NA 78 (12) 55 102 NA 

 All Adults with Medicaid and Medicare Insurance 

  
CVD 

n=963 
No CVD 
n=1784 

Proportion Reporting Informal Caregiver Assistance by Age and CVD Group 

 % 95%CI 
Population 
Estimate % 95%CI 

Population 
Estimate 

≥18 years (overall) 64% 58% 69% 39628 61% 56% 65% 67815 
18-44 years 62% 38% 80% 4862 70% 61% 78% 31987 
45-64 years 68% 58% 76% 15445 64% 57% 70% 23786 
≥65 years 61% 54% 68% 19321 41% 35% 48% 12041 
Total Unadjusted Hours of Caregiver Assistance Required per Month by CVD Group (in millions) 
≥18 years, mean 5.4 3.6 7.2 NA 5.8 4.4 7.2 NA 
18-44 years 1.5 0.2 2.8 NA 2.88 1.8 4.0 NA 
45-64 years 1.4 0.9 2.0 NA 2.155 1.2 3.1 NA 
≥65 years 2.4 1.3 3.6 NA 0.775 0.5 1.1 NA 
Average Unadjusted Hours of Caregiver Assistance Required per Person per Month by CVD Group,  

≥18 years, mean (SE) 
156 
(21) 115 197 NA 96 (10) 76 117 NA 

18-44 years 
366 
(93) 183 549 NA 

99 
 (16) 67 131 NA 

45-64 years 
101 
(14) 73 130 NA 

101 
(18) 66 138 NA 

≥65 years 
150 
(29) 93 207 NA 78 (12) 54 102 NA 
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 Appendix H: Cost Estimates of Informal Caregiver Assistance Attributable 
to Cardiovascular Disease (CVD) among Adults with Medicaid Insurance in 
Ohio, 2008 
Variable Adults with Medicaid Insurance 
 Mean SD Lower CI Upper CI 

Adjusted* monthly hours of informal 
caregiver assistance per person for 
adults aged ≥18 years with CVD, in 
hours per person per month 

14.21 3.4 7.546 20.874 

Adjusted* monthly hours of informal 
caregiver assistance per person for 
adults aged ≥18 years without CVD, in 
hours per person per month 

7.89 2.69 2.6176 13.1624 

Adjusted monthly hours of informal 
caregiver assistance attributable to 
CVD 
Difference in adjusted monthly hours of 
informal caregiver assistance per 
person for adults with CVD minus adults 
without CVD 

6.32  4.9284 7.7116 

Hourly rate for home health aide 
(median, 2007) $9.15     

Monthly cost of informal caregiver 
assistance attributable to CVD per 
person 

$57.83   $45.09  $70.56  

Yearly cost of informal caregiver 
assistance attributable to CVD, per 
person 

$693.94   $541.14  $846.73  

Population estimate of adults with CVD  
and Medicaid insurance (2008) 119789     

Yearly cost of informal caregiver 
assistance for adults with Medicaid 
insurance attributable to CVD (2008) 

$83,125,900  $64,822,418 $101,429,381

CI = Confidence Interval     
*Adjusted for age, gender, race/ethnicity, region, income as percentage of poverty level, education, marital 
status, adults living in the household, insurance type, hypertension, diabetes, cigarette smoking, number of 
hospitalizations in past year, and health status 
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Appendix I: Cost Estimates of Informal Caregiver Assistance Attributable to 
Cardiovascular Disease (CVD) among Adults with Medicaid and Medicare 
Insurance in Ohio, 2008 
Variable Adults with Medicaid and Medicare Insurance 
 Mean SD Lower CI Upper CI 

Adjusted* monthly hours of 
informal caregiver assistance per 
person for adults aged ≥18 years 
with CVD, in hours per person per 
month 

31.45 7.58 16.5932 46.3068 

Adjusted* monthly hours of 
informal caregiver assistance per 
person for adults aged ≥18 years 
without CVD, in hours per person 
per month 

18.05 1.94 14.2476 21.8524 

Adjusted monthly hours of 
informal caregiver assistance 
attributable to CVD 
Difference in adjusted monthly 
hours of informal caregiver 
assistance per person for adults 
with CVD minus adults without 
CVD 

13.4  2.3456 24.4544 

Hourly rate for home health aide 
(median, 2007) $9.15     

Monthly cost of informal caregiver 
assistance attributable to CVD per 
person 

$122.61   $21.46  $223.76  

Yearly cost of informal caregiver 
assistance attributable to CVD, 
per person 

$1,471.32   $257.55  $2,685.09  

Population estimate of adults with 
Medicaid and Medicare insurance 
(2008) 

70,793    

Yearly cost of informal caregiver 
assistance for adults with 
Medicaid and Medicare insurance 
attributable to CVD (2008) 

$104,158,785  $18,232,451 $190,085,118 

CI = Confidence Interval     
*Adjusted for age, gender, race/ethnicity, region, income as percentage of poverty level, education, 
marital status, adults living in the household, insurance type, hypertension, diabetes, cigarette smoking, 
number of hospitalizations in past year, and health status 
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Appendix J: Type of Informal Caregiver Assistance Among Adults Reporting One and Two Types of 
Assistance by CVD Group, Ohio Family Health Survey Year 2008 

 Adults Reporting One Type of Assistance 

  Persons requiring assistance by CVD Group 
Average Hours of Caregiver Assistance Required per 

Person per Month by CVD Group 
Type of Assistance CVD (n=1258) No CVD (n=3049) CVD No CVD 

  n % 95% CI n % 95% CI 

Mean 
hours/m
onth 95% CI 

Mean 
hours/
month 95% CI 

Assistance with personal 
care 13 0.9% 0.4% 2.4% 27 1.2% 0.7% 2.1% 50.8 -4.9 106.5 59.0 24.3 93.0 
Domestic assistance  265 18.9% 15.9% 22.3% 388 11.6% 10.0% 13.4% 54.0 35.2 72.4 38.0 27.8 47.4 

Help with household 
maintenance  801 61.9% 57.7% 65.9% 1911 51.7% 48.9% 54.5% 31.0 23.7 37.8 29.3 23.3 35.2 
Social or emotional 
support  84 8.5% 6.3% 11.5% 392 19.9% 17.5% 22.5% 57.5 34.5 80.6 65.3 38.5 92.2 
Coordinating health care 39 3.6% 2.3% 5.5% 148 7.7% 6.2% 9.6% 10.3 2.5 18.2 55.9 14.9 96.8 

Assistance managing 
financial affairs  45 5.8% 3.9% 8.5% 144 6.7% 5.3% 8.5% 11.7 5.8 17.7 49.4 16.5 82.3 
Other kinds of 
assistance 11 0.4% 0.2% 0.9% 39 1.2% 0.7% 1.9% 72.2 26.27 118.2 286.9 26.4 547.4 
 Adults Reporting Two Types of Assistance 

  Persons requiring assistance by CVD Group 
Average Hours of Caregiver Assistance Required per 

Person per Month by CVD Group 
Type of Assistance CVD (n=796) No CVD (n=1486) CVD No CVD 

  n % 95% CI n % 95% CI 

Mean 
hours/m
onth 95% CI 

Mean 
hours/
month 95% CI 

Assistance with personal 
care 75 8.9% 6.3% 12.4% 69 4.5% 3.2% 6.4% 105.0 64.4 145.7 82.4 43.2 121.6 
Domestic assistance  579 66.8% 61.2% 71.9% 1009 62.9% 58.9% 66.7% 66.2 52.5 79.9 63.0 51.1 74.9 

Help with household 
maintenance  602 72.9% 67.7% 77.5% 1073 63.4% 59.3% 67.4% 60.2 46.9 73.6 52.6 43.8 61.3 
Social or emotional 
support  143 20.3% 16.1% 25.2% 395 31.6% 27.9% 35.6% 57.5 39.2 75.9 53.5 40.9 66.1 
Coordinating health care 75 14.1% 10.3% 19.0% 178 16.9% 13.8% 20.4% 66.4 28.4 104.4 73.4 42.5 104.2 

Assistance managing 
financial affairs  98 14.9% 11.3% 19.5% 206 17.9% 14.9% 21.4% 45.4 25.4 65.4 37.6 21.3 53.8 
Other kinds of 
assistance 20 2.1% 1.2% 3.7% 42 2.8% 1.7% 4.6% 48.5 6.81 90.2 82.9 31.7 134.1 




