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Older women have lower levels of physical functioning and higher associated health care
costs than men after coronary artery bypass surgery (CABS) (Vaccarino et al., 2003a&b).
Clinical trials have demonstrated that interventions to increase physical activity levels can
reduce the risk of recurrent cardiac events, reduce health care expenditures, prolong life,
improve functional capacity, and increase quality of life in the elderly cardiac population
(Angevaren, Aufdemkampe, Verhaar, Aleman, & Vanhees, 2008; Church, Earnest, Skinner,
& Blair, 2007; Corra et al., 2010; Gu & Conn, 2008; Johnson, Lim, & Bowe, 2009; Liu-
Ambrose et al., 2005). Despite the compelling evidence of their benefits, few studies have
evaluated the cost effectiveness of these interventions (Mller-Riemenschneider, 2009), and
as a result, they are not being translated into practice. More women are expected to have
CABS because of their longer lifespan and the diminished cardiac protective factors after
menopause (Bypass Surgery in Women, 2010). Given that women tend to have suboptimal
outcomes and higher health care costs following CABS (Ahmed, Tully, Knight, & Baker,
2011; Cartier, Bouchot, & EI-Hamamsy, 2008; Czech et al., 2007; Duvernoy et al., 2010;
Katircibasi et al., 2007; Maganti, Rao, & Cusimano, 2009; Patel, Smith, & Engel, 2006;
Siegrist et al., 2008; Williams, Trivedi, Doughtie, & Slaughter, 2011), it is important for the
patients, providers, health care payers, and policymakers to identify a cost-effective
recovery intervention that has the potential to increase women’s physical activity and
functioning during their early recovery from CABS, especially in this time of limited health
care resources.

The overall purpose of this secondary analysis study was to evaluate the cost effectiveness
of a 6-week early recovery symptom management (SM) intervention delivered by telehealth
device to improve the physical activity level of women following CABS. To determine the
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cost effectiveness of the SM intervention, the cost-effectiveness analysis (CEA) was
conducted to compute the incremental cost-effectiveness ratio (ICER), using physical
activity as the outcome measure. The parent study was a randomized control trial (RCT) that
reported a SM intervention delivered by a telehealth device improved physical activity
measures (daily estimated energy expenditure [EEE] and minutes spent on moderate-to-
vigorous intensity activity) in female patients who had undergone CABS (Zimmerman,
2011); therefore, only women were used in this secondary analysis.

The specific aims of the study were to:

1. Determine the differences in physical activity measures between SM and usual care
(UC) groups for women at 3 months following CABS.

a. Determine the differences in daily estimated energy expenditure (EEE;
Kcal/kg) between groups.

b. Determine the differences in minutes spent on activity of moderate-to-
vigorous intensity (minutes/day) between groups.

2. Determine the differences in the health care costs between the SM and UC groups
for women at 3 months following CABS, including the direct costs of the SM
intervention and the potential savings due to the intervention.

3. Determine the ICER of the SM intervention for women at 3 months following
CABS on the following physical activity measures:

a. Daily EEE (dollars/[Kcal/{Kg*day}]).

b. Minutes spent on activity of moderate-to-vigorous intensity per day (dollars/
[minutes/day]).

BACKGROUND AND SIGNIFICANCE

The Cost-Effectiveness of the Intervention

Cost effectiveness is defined as the additional dollars spent on the intervention to gain one
unit of effectiveness in a selected health outcome (Drummond, Sculpher, Torrance, O’Brien,
& Stoddart, 2005) (physical activity was used in this study). Using Drummond’s economic
evaluation model, the cost effectiveness is expressed as the incremental cost-effectiveness
ratio (ICER), which is the ratio of the incremental costs (A costs) to the incremental
effectiveness (A effectiveness) resulting from the intervention compared to no intervention
(Drummond et al., 2005). The intervention with a lower ICER is considered more cost
effective because it produces equivalent or greater effectiveness with lower costs
(Drummond et al., 2005). Specific to the analysis in this study, we defined the incremental
costs of the SM intervention (A costs) as the difference in the costs of post CABS care
between the SM and UC groups. The incremental effectiveness of the SM intervention (A
effectiveness) is defined as the difference in the physical activity measures between the SM
and UC groups. In summary, the incremental ICER of the SM intervention is the ratio of the
incremental costs (A costs) to the incremental effectiveness (A effectiveness) in the physical
activity measures associated with the SM intervention.

Nurs Econ. Author manuscript; available in PMC 2015 November 06.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Young et al. Page 3

The Need to Conduct a Cost-Effectiveness Evaluation

Compared to men, women have been identified as a vulnerable group of CABS patients that
tend to have poorer outcomes after CABS, such as lower physical functioning levels (Guru,
Fremes, Austin, Blackstone, & Tu, 2006; Vaccarino et al., 2003a), higher symptom burden
(Sawatzky & Naimark, 2009a), and higher health care expenditures related to CABS
(Bestawros, Filion, Haider, Pilote, & Eisenberg, 2005; Dolansky et al., 2010; Murphy et al.,
2008; Saleh, Racz, & Hannan, 2009; Sawatzky & Naimark, 2009a; Swaminathan et al.,
2009). Previous nursing interventions are effective in improving both men and women’s
symptoms (Deyirmenjian, Karam, & Salameh, 2006; Lie, Arnesen, Sandvik, Hamilton, &
Bunch, 2007; Rollman, Schulberg, & Reynolds, 2010; Utriyaprasit, Moore, & Chaiseri,
2010), physical activity and functioning (Eder, 2010; Rollman et al., 2010; Utriyaprasit et
al., 2010), self-care and monitoring ability (Cebeci & Celik, 2008; Doering, Cross,
Vredevoe, Martinez-Maza, & Cowan, 2007; Kleinpell & Avitall, 2007), and health-related
quality of life (HRQoL) (Freedland et al., 2009; Rollman et al., 2010), in addition to
reducing their health care utilization (HCU) costs (Diez, Korb, Waehner, Silber, &
Niemann, 2006).

The proportion of female CABS patients is expected to increase dramatically because
women are projected to account for 65% of the older population in 2030 (Centers for
Disease Control and Prevention, 2009), which poses significant financial and care burdens
to society and their families (Bestawros et al., 2005). With health care resources becoming
more limited, it is critical to examine the cost effectiveness of the interventions targeting
post-CABS populations before implementing them. In summary, conducting the evaluation
of the interventions will help distribute scarce health care resources cost effectively,
prioritize the resources to the most vulnerable populations (e.g., women), and accelerate the
clinical translation of research findings.

Physical Activity Measures to Assess the Effectiveness of the Intervention

To determine the cost effectiveness of the intervention, the information regarding the
effectiveness of the intervention needs to be assessed first. The effectiveness of the
intervention is defined as the degree of the improved health state (e.g., physical activity and
functioning) caused by the intervention (Drummond et al., 2005). According to
Drummond’s theory, effectiveness can be measured as a final health outcome (e.g., life-
years gained, disease-free days) or intermediate outcome (e.g., improved cholesterol levels,
improved physical activity levels) (Drummond et al., 2005). When the final health outcome
measure is not available, which is very common in nursing intervention studies, the
effectiveness can be measured by an intermediate outcome that is related to a final health
outcome (Drummond et al., 2005).

The parent study demonstrated that the SM intervention improved the physical activity of
women following CABS (Zimmerman et al., 2007; Zimmerman, 2011). In the older cardiac
population, consistent evidence has supported that physical activity, an intermediate
outcome, is associated with the final health outcomes, such as all-cause mortality (Kruk,
2007; Mullen, 2006; Weisser, Preuss, & Predel, 2009), recurrent cardiac events (Conn,
Hafdahl, Moore, Nielsen, & Brown, 2009), and HRQoL (Conn et al., 2009). In post-
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menopausal women, improved physical activity was associated with reduced risk for many
health conditions, including cardiovascular disease (cardiovascular disease [CVD]; 28%-—
58% reduction) (Brown, Burton, & Rowan, 2007; Pines & Berry, 2007; Pines, 2009);
diabetes (14%-46% reduction) (Brown et al., 2007); breast cancer (11%-75% reduction)
(Pines, 2009); endometrial cancer (68%—90% reduction) (Brown et al., 2007); colon cancer
(31%-46% reduction) (Brown et al., 2007); fall and hip fracture (45% reduction) (Moayyeri,
2008); depression (22%-46% reduction) (Pines, 2009); and cognitive impairment (1.3%—-2%
reduction) (Pines, 2009). Increased physical activity also contributes to improvements in
other intermediate outcomes that are known cardiac risk factors, such as body mass index
(BMI), body fat composition (Dalleck, Borresen, Wallenta, Zahler, & Boyd, 2008),
carbohydrate handling and lipid profile (Dalleck et al., 2008; Kemmler et al., 2007), and
blood pressure (Dalleck et al., 2008). Improvements in these intermediate outcomes lead to
improved final health outcomes such as mortality and morbidity of CVD. Compared to
sedentary women, active women have a 40% decrease in age-adjusted relative risk for
cardiovascular events (Pines & Berry, 2007). Daily EEE and time spent on activity of
moderate-to-vigorous intensity are most frequently used to measure physical activity
(Manini et al., 2006) because of the strong association with final health outcomes, such as
mortality, HRQoL, and CVD risk (Church et al., 2007; Della Valle, Grimaldi, & Farinaro,
2008; Gruppo di Lavoro della Societa Italiana di Cardiologia, 2007; Manini et al., 2006). In
the post-CABS population, these physical activities measures were strong indicators of early
convalescence (Vogel et al., 2009; Zimmerman & Barnason, 2007). In summary, using
physical activity measures to assess the effectiveness of the SM intervention is meaningful
and relevant to women’s final health outcomes following CABS.

Health Care Costs of the Intervention

Cost is defined as the resource consumed by the intervention, including health care costs,
patient costs, and other costs (e.g., meal delivery and housekeeping services) (Drummond et
al., 2005). What costs to consider in a CEA depends on what viewpoint or perspective is
being used to guide the analysis. Drummond suggests using the societal perspective as the
first choice because it provides the most comprehensive cost information and is the most
relevant to the objective of evaluation, such as informing decision on resource allocation to
improve health in the society as a whole (Drummond et al., 2005). A comprehensive review
of the CABS-related studies indicated that the HCU costs have been predominately used to
reflect the costs of the interventions related to CABS and associated followup care (Ketcham
& Furukawa, 2008; Kurki, Hakkinen, Lauharanta, Ramo, & Leijala, 2001; Saleh et al., 2009;
Speir, Kasirajan, Barnett, & Fonner, 2009; Swaminathan et al., 2009). The health care
utilization costs are commonly defined as the costs of outpatient visits (Porter, 1998),
emergency department (ED) visits (Sawatzky & Naimark, 2009b), and hospitalizations
(Speir et al., 2009). Medicare reimbursement rates are considered best estimates of HCU
costs in the older population (Barnett, 2009; Konski et al., 2008; Tumeh, Moore, Shapiro, &
Flowers, 2005) because (a) Medicare is the largest payer of health care expenditure in the
older adult population; (b) other public and private insurers follow Medicare reimbursement
methodology; and (c) Medicare is supported and regulated by U.S. taxes, which is most
representative of public interest and societal perspective (Tumeh et al., 2005). In conclusion,
the cost of the SM intervention can be defined as the direct costs of the SM program and the
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potential savings of HCU costs due to the SM intervention as compared to the UC group.
The savings of HCU costs related to post-CABS care are the differences in Medicare
reimbursements of HCU costs between SM and UC groups. Since Medicare reimbursement
is used to assess the HCU costs related to post-CABS care; this also represents the closest
estimation of HCU costs from a societal perspective (Tumeh et al., 2005). Therefore, the
analysis presented in this study is presented from the societal perspective.

The parent study was a two-group, repeated-measure RCT examining the effect of an SM
intervention on recovery outcomes (symptoms, physical activity, and functioning) following
CABS. The intervention group (n=109) received the SM intervention delivered by a
telehealth device called Health Buddy® (manufactured by Health Hero Network, Palo Alto,
CA) for 6 weeks (42 daily sessions) in the patients’ homes, in addition to the usual followup
care. The UC group (n=123) received the routine followup care provided by the primary
providers and cardiac specialists (which was a 2-week followup call). The detailed
information regarding the intervention and the measures can be reviewed in the previously
published manuscript (Barnason, Zimmerman, Nieveen et al., 2009). The parent study did
not find any significant differences in the physical activity and functioning between the SM
and UC groups (Barnason Zimmerman, Nieveen et al., 2009). However, the SM intervention
was effective in improving selected symptoms (fatigue, depression, sleep problems, and
pain) and physical activity in women only (Zimmerman et al., 2007; Zimmerman, 2011).
Therefore, the analysis (CEA) was conducted in all the female subjects from the parent
study (SM=23, UC=17).

The SM intervention was designed to improve women’s symptoms and physical activity
measures. Aim 1 tested whether the SM and UC groups differed in two physical activity
measures: daily EEE (Aim 1a) and the minutes spent on moderate-to-vigorous activity (Aim
1b). In general, symptoms and physical activity levels are the primary sources of health care
utilization in older adults (Clarke, 2010). Therefore, the assumption was made that if the SM
intervention were to improve patients’ symptoms and functioning, the costs of HCU for
post-CABS care would be reduced and/or saved (Barnason, Zimmerman, Schulz, & Tu,
2009). Aim 2 tested whether there were differences in the costs of HCU between SM and
UC groups. In Aim 3, the incremental costs (A costs) and incremental effectiveness (A
effectiveness) caused by the SM intervention were used to compute the incremental cost-
effectiveness ratio for each physical activity measure, which reflect the cost effectiveness of
the SM intervention. The incremental costs of the SM intervention (A costs) included the
direct costs of the telehealth program in the SM group and the HCU costs saved by the SM
intervention. The incremental effectiveness (A effectiveness) was the difference in physical
activity measures between SM and UC groups. To calculate the ICER, the numerator was
the incremental costs of the SM intervention (A costs). The denominator was figured in two
ways: the incremental daily EEE (A EEE) and the incremental minutes spent on moderate-
to-vigorous activity (A min. mod up PA) (see Figure 1).
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Variables and Measures

Demographic and patient characteristics—A demographic and patient characteristic
tool was used to collect the background and clinical information to describe the sample (e.g.,
age, income, co-morbidity, etc.).

Physical activity measures—The 3-day Physical Activity and Exercise Diary, a self-
report instrument designed for the parent study, was used to collect post-discharge activity at
3 months after CABS. Subjects recorded the amount of time they spent in sleep and in light,
moderate, and vigorous activities. The average daily minutes spent in activities of moderate-
to-vigorous intensity were computed by averaging these minutes for the 3 days. Duration
and metabolic equivalent of task value for each level of physical activity was used to
calculate the daily EEE (Kcal/Kg*day) (Barnason, Zimmerman, Nieveen et al., 2009). The
correlation of total EEE produced by the 3-day activity diary and the accelerometer (RT3) in
this population was 0.77 at 3 weeks, 0.72 at 6 weeks, and 0.57 at 3 months, which provides
evidence that the self-reported activity level was a valid assessment of physical activity
(Hertzog et al., 2007).

Costs of the SM intervention—The incremental costs of SM intervention are the
differences in the costs of post-CABS care at 3 months after surgery between SM and UC
groups, including the direct costs of the telehealth program and the savings on HCU costs
due to the SM intervention (Aim 2). The incremental costs of SM are used to compute ICER
(Aim 3).

Direct costs—Direct costs of the SM program include: (a) the cost of the telehealth device
per subject (one-time hook-up fee and monthly service fee), which is collected from
monthly rental statements for the Health Buddy and receipts of the initial hook-up fee, and
(b) the wage of the registered nurse (RN) who managed the telehealth program. The RN’s
wage was calculated by multiplying the hourly wage by the time spent per subject. A daily
log was used to record the time (to the closest minute) the RN spent on each subject for
monitoring, followup phone calls, and troubleshooting tasks during the 6-week intervention
period. The RN’s hourly wage was $26.76 for RNs in Nebraska during the intervention
period (Bureau of Labor Statistics, 2003, 2004, 2005, 2006).

HCU savings—The improved symptoms and physical functioning resulting from the SM
intervention has the potential to reduce the need for patients to access health care services
for followup care regarding their post CABS problems and concerns. The HCUs surveyed in
the previous RCT included outpatient visits (physician office visits and hospital outpatient
visits), ED visits, and hospital readmissions. The costs of HCU were operationalized as
Medicare reimbursements for each type of service. The costs of physician office visits were
collected with the Center for Medicare and Medicaid Services Claim Form (CMS-1500),
and the costs of hospital-based services (hospital outpatient service, ED visits, and re-
admission) were collected with the Uniform Billing Form (UB-92). If there were no savings
on HCU costs, the incremental costs of the SM intervention would be the direct costs of the
telehealth program.
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Prior to data analysis, institutional review board approval was obtained at the University of
Nebraska Medical Center. Physical activity variables (daily EEE and minutes spent on
moderate-to-vigorous activity) at 3 months after CABS were available in the parent study’s
database. For cost data, all health care costs were evaluated for inclusion based on the
diagnosis codes (ICD-9) and date of service (up to 3 months after CABS). The health care
costs were included if at least one diagnostic code (ICD-9) indicated the visit was for the
following conditions or treatment: (a) heart diseases (414.00-99); (b) risk factors or
conditions that contribute to heart diseases (e.g., 401 for hypertension, 250 for diabetes, 272
for lipoid metabolic disorders, etc.); (c) postoperative complications (e.g., 427.3 for atrial
fibrillation, v58.61 for anticoagulant therapy, 280 for anemia, 428 for heart failure, etc.); and
(d) post-CABS followup care (e.g., v45.81).

To calculate the costs of outpatient visits, Current Procedural Terminology codes (CPT)
were used to compute Medicare reimbursements based on the physician fee schedule
published by the CMS (2009a). The costs of laboratory and diagnostic testing were
computed using the Medicare clinical diagnostic laboratory fee schedule published on the
CMS web site (CMS, 2009b). Ambulatory Payment Classifications codes (APC) were used
to compute Medicare reimbursements for ED visits (CMS, 2009c¢). The APC code assigned
to each service was based on the procedural codes (CPT) listed in Medicare billing form
UB-92 (CMS, 2009d). For each hospital re-admission cost, the diagnosis-related group code
obtained from form UB-92 was used to calculate the specific Medicare payment rate using
Prospective Payment System Pricer software published on the CMS web site (CMS, 2009e).
All the costs were adjusted to 2009 U.S. dollars.

Data Analysis

RESULTS

Descriptive statistics were used to describe the women’s background and clinical
information. Normality testing (Shapiro-Wilk test) indicated significant non-normal
distributions for both HCU cost (p=0.01) and physical activity outcome measures (p= 0.02),
thus nonparametric testing (Mann-Whitney U test) was used to determine if there were
differences in the physical activity measures (Aim 1) and health care costs (Aim 2) between
SM and UC groups for women at 3 months following CABS. Due to the small sample size
of women (n=40), the significance level of p values was set at 0.10 for Aim 1 and 2. The
analysis (CEA) was conducted to determine the ICER of the SM intervention (Aim 3). The
ICER was computed for each physical activity measure: daily EEE (Aim 3a) and the
minutes spent on moderate-to-vigorous intensity activity (Aim 3b). To follow the principle
of conducting the CEA, the mean differences in the costs and physical activity measure
between the groups were used to calculate the increments in the costs and effectiveness
associated with the SM intervention (Drummond et al., 2005).

Sample Profile

The women (SM=23, UC=17) in this analysis had a mean age of 72 (SD=5.41), 13
(SD=2.18) years of education, and an annual household income of $30,295 (SD=$20,259).

Nurs Econ. Author manuscript; available in PMC 2015 November 06.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Young et al.

Page 8

The majority was White (97.5%), married (55%), retired (75%), had Medicare benefits
(93%), and lived in a rural community (73%). From a clinical perspective, they were all
first-time CABS patients. Most were classified as New York Heart Classification I-I1
(90%), having an average ejection fraction of 57% (SD=10.76%). The average BMI was
28.63 (SD=5.05), and the average baseline physical functioning (Duke Activity Status Index
or DASI) score was 25.36 (SD=12.22). There were no significant differences between the
SM and UC groups on demographic or clinical variables.

Aim 1: Determine the Differences in Physical Activity Outcomes between SM and UC

Groups

Aim la: Determine the differences in daily EEE (Kcal/kg*day) between groups
—The median daily EEE was 24.67 Kcal/kg (range: 21.33-36.48) for the SM group and
23.45 Kcal/kg (range: 21.85-34.05) for the UC group. The nonparametric test (Mann-
Whitney) showed a significant difference (Mann-Whitney U=97.0, df=3, p<0.10) in this
measure between the SM and UC groups at 3 months after surgery. The mean difference of
daily EEE between SM and UC groups was 2.16 kcal/kg (see Table 1), which were used to
calculate the incremental effectiveness for ICER of daily EEE (Aim 3a).

Aim 1b: Determine the differences in minutes spent on moderate-to-vigorous
intensity activity (minutes/day) between groups—The median time spent on
moderate-to-vigorous intensity physical activity was 120 minutes (range: 10-410 minutes)
for the SM group and 55 minutes (range: 15-350 minutes) for the UC group at 3 months
after surgery. Mann-Whitney U results indicated a significant difference (Mann-Whitney
U=97.5, df=3, p<0.10) in this measure between the SM and UC groups at 3 months after
surgery. The mean difference of minutes spent on moderate-to-vigorous intensity activity
between SM and UC groups was 61 minutes per day (see Table 1), which was used to
compute the incremental effectiveness for ICER of minutes spent on moderate-to-vigorous
activity (Aim 3b).

Aim 2: Determine the Differences in the Costs of Post-CABS Care between SM and UC

Groups

The median costs of HCU for followup care were $399 (range: $60-$14,362) for the SM
group and $267 (range: $60-$15,345) for the UC group. Mann-Whitney U results showed
no significant difference (Mann-Whitney U=181, p=0.691) in these costs between groups at
3 months. Since there were no savings on HCU costs, the incremental costs of the SM
intervention were simplified as the direct costs of the telehealth program. The costs of the
SM program per subject consisted of the Health Buddy’s one-time hook-up fee ($100) and
monthly service fee ($56 for 42 days), the RN’s wages, the costs of followup phone calls
(long distance only), and the costs of troubleshooting services. The average RN’s wage was
calculated by multiplying the RN’s hourly wage by time spent managing the SM program
for each subject (daily minutes multiplied by 42 days), which was $276.30 per subject
during the intervention period. The average cost of long distance phone calls was $10.56 per
subject. The average cost for troubleshooting services was $1.20 per subject. In sum, the
average cost of the SM intervention per subject for 6-week intervention period was $434.06
or $10.33 per day for each subject.

Nurs Econ. Author manuscript; available in PMC 2015 November 06.
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Aim 3: Determine the ICER of SM Intervention

Aim 3a: Determine the ICER for daily EEE (Dollars/[Kcal/{Kg*day}])—For daily

EEE, the ICER was $4.78/(Kcal/[kg*day]), which means the cost of the SM intervention to
gain one Kcal/kg EEE was $4.78 per day for each woman in the SM group. The calculation
is Figure 2.

Aim 3b: Determine the ICER for minutes spent on moderate-to-vigorous
intensity activity per day (Dollars/[Minutes/day])—For the minutes spent on physical
activity of moderate-to-vigorous intensity per day, the ICER was $0.17/(minutes/day), or
$5.10/(30 minutes/day), or $ 10.20/(hour/day), which means the additional cost of the SM
intervention to add 30 minutes of moderate-to-vigorous intensity activity was $5.10 or
$10.20 for an hour per day for each woman in the SM group (see Table 1 & Figure 3).

LIMITATIONS

The following are limitations of this study: (a) the study is not fully powered to produce
significant findings due to its small sample size (n=40), (b) generalizability of these results
to the greater female CABS population is limited by the convenience sampling from U.S.
Midwestern regions only and the lack of diversity, and (c) the results are limited by using
self-report for measuring physical activity. Additionally, comparability of our results is
substantially limited because of the lack of studies in the literature related to cost
effectiveness of a telehealth intervention for post-CABS patients.

DISCUSSION

Results from this study must be interpreted cautiously, as findings were based on a
secondary analysis and the parent study was not powered for a gender by group difference
analysis. However, study findings do show promise for the SM intervention delivered by
telehealth device to be cost effective to improve the older women’s physical activity level
after their bypass surgeries. The cost of increasing 30 minutes of moderate-to-vigorous
intensity physical activity was $5.10 per day per patient at 3 months after bypass surgery.
The cost to gain one Kcal/kg*day estimated energy expenditure was $4.78 for each woman
at 3 months after surgery.

To date, this is the first study to examine the cost effectiveness of using a home-based
telehealth intervention to improve physical activity outcomes in older women during the
early stage of their recovery after CABS (3 months). The cost effectiveness of nursing
interventions targeting the post-cardiac surgical population has not been reported, which
restricts us from comparing results across similar interventions. As reported by a recent
meta-analysis, the average increase of physical activity measures caused by physical activity
interventions were 368.9 Kcal/week (52.7 Kcal/day, 0.70 Kcal/kg*day) for EEE or 48
minutes/week (7 minutes/day) for moderate-to-vigorous physical activity level (Conn, 2008;
Conn et al., 2009). Our study findings indicate that women in the intervention group had a
increase of 2.16 Kcal/kg in daily EEE and a 61-minute increase in moderate-to-vigorous
intensity activity per day compared to women from the usual care group. Unfortunately, the
incremental cost-effectiveness ratios for physical activity measures have not been reported
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in cardiac populations (including post-cardiac surgery patients), nor have they addressed any
potential gender disparities. However, compared to the physical activity interventions
conducted in the general population, the SM intervention may be cost effective, given a cost
of $5.10 per 30 minutes of increase in moderate-to-vigorous activity per day in the post-
CABS population.

To bring substantial health benefits, the older adults should do at least 150 minutes a week
of moderate-to-vigorous intensity activity (U.S. Department of Health and Human Services,
2008). From a practical perspective, for as little as $5.00 a day, older women in the early
recovery stage after bypass surgery were able to meet this physical activity goal. For post-
menopausal women, a minimal 150 minutes a week of moderate-to-vigorous intensity
physical activity is associated with an 18%—-24% risk reduction for recurrent cardiovascular
events, an annual savings of $2,581 ($7.071 per day) in per capita medical expenses for
CVD, a 37% risk reduction for CVD-related hospitalization, and a 55% risk reduction for
CVD death (Albright & Thompson, 2006).

The results of the study have several important implications for nursing practice:

1. Itis possible to deliver an effective nursing intervention in the community setting
with low cost. The nurse plays an important role in developing and implementing
the cost-effective home-based nursing interventions to improve postoperative
outcomes in CABS. The U.S. health care system is shifting from hospital to
community settings as evidenced by the shorter length of hospital stay after cardiac
surgery (Bohmer, Newell, & Torchiana, 2002; Honey & North, 2008). At the same
time, the aging of the U.S. population contributes to the growing numbers of people
with chronic, complex diseases, and high prevalence of co-morbidities (Honey &
North, 2008; Schofield et al., 2011). Therefore, there is increasing expectation that
patients can recover safely and effectively at home with the assistance of
community-based nursing care that is cost effective (Schofield et al., 2011).

2. The results of the study provide some evidence of cost effectiveness of this nursing
intervention aimed to promote physical activity level in post-CABS women. A
larger study designed for women is warranted before further implications can be
derived to support the development of recovery guidelines for women who have
undergone heart surgery.

3. In comparison to medical and pharmaceutical interventions, few nursing
interventions have been directly reimbursed by either federal or private insurers due
to the lack of evidence related to cost effectiveness of nursing interventions (Spetz,
2005). Therefore, it is essential nurses participate in cost-effectiveness studies that
demonstrate the value of nursing interventions.

4. This study provides a basic understanding of conducting a cost-effectiveness
analysis. This type of cost analysis is relevant to the scope of practice of nursing
leaders, and they can use it as a fundamental tool to assist decision making on the
distribution of resources (Douglas & Normand, 2005). The CEA specifically may
provide nursing leaders with methods to determine the cost effectiveness of
interventions, which helps reduce unnecessary health care expenditure, effectively
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allocates limited health care resources, and leads to improved quality of care
(Dochterman et al., 2010).

CONCLUSION

This home-based symptom management intervention has the potential to reduce the risk of
recurrent cardiac events and health care cost by improving women’s physical activity level
after surgery. Being the first study to assess the cost effectiveness of a nursing SM
intervention delivered to post-CABS older women, we are unable to compare it to other
similar interventions and determine if our intervention is more cost effective than other
interventions. More nursing interventions need to be evaluated in relation to their cost
effectiveness. This information is vital to nursing leaders in making resource decisions
regarding followup care of women who have had heart surgery.
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Executive Summary

Older women have lower levels of physical functioning and higher associated
health care costs than men after coronary artery bypass surgery (CABS).

Clinical trials have demonstrated that interventions to increase physical activity
levels can reduce the risk of recurrent cardiac events, reduce health care
expenditures, prolong life, improve functional capacity, and increase quality of
life in the elderly cardiac population.

It is important for the patients, providers, health care payers, and policymakers
to identify a cost-effective recovery intervention that has the potential to
increase women’s physical activity and functioning during their early recovery
from CABS, especially in this time of limited health care resources.

This home-based symptom management intervention has the potential to reduce
the risk of recurrent cardiac events and health care cost by improving women’s
physical activity level after surgery.

This information is vital to nursing leaders in making resource decisions
regarding followup care of women who have had heart surgery.
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Figure 2.

Calculation for Determining the ICER for Daily EEE
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A Cost $10.33 $10.33

ICER = , = = -
A Min.Mod up PA  165-104 61 Minutes

= $0.17/ (Minute/day)

ICER for 30 minutes moderate above physical activity = $0.17 x 30 = $5.10

ICER for 1 hour moderate above physical activity = $0.17 x 60 = $10.20

Figure 3.
ICER for 30 Minutes and 1 Hour
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Table 1

ICER of the SM Intervention for Women at 3 Months after CABS

Page 20

SM (n=23) | UC (n=17) | A Cost or A Effectiveness ICER
Cost of SM (dollars) $10.33 0 $10.33 $0.17/minute
Mean time spent on moderate-to-vigorous activity 165 104 61 ($5.10/30 minutes or
per day (minutes) $10.20/hour)
Mean energy expenditure per day (Kcal/kg) 27.19 25.03 2.16 $4.78/kcal/kg

SM = symptom management
UC = usual care

ICER = incremental cost-effectiveness ratio
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