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Background: Self-care is believed to improve outcomes in heart failure (HF)miatielowever,
research testing this assumption is hampered by difficulties in measuficgrge The purpose of this
study was to evaluate the psychometric properties of a revised instroveasuring self-care in persons
with HF, the Self-Care of Heart Failure Index (SCHFI). The SCHFI isfarepbrt measure comprised of
15 items rated on a 4-point response scale and divided into 3 subscales.

Methods and Results: Psychometric testing was done using data from 760 HF patients (age 70.36
+12.3 years, 51% male) from 7 sites in the United States. Reliability 8GRI (alpha .76) was
adequate. Reliability of the Self-Care Maintenance subscale was lowedd¢bmad (alpha .56) but the
reliability of the other subscales was adequate: Self-Care Management (aplzad/Self-Care
Self-Confidence (alpha .82). Construct validity was supported with satisfanbdel fit on confirmatory
factor analysis (NFI = .69, CFI .73). Construct validity was supported further wgthfeant total and
subscale (all P < .05) differences between patients experienced with HRasednewly diagnosed,
consistent with the underlying theory.

Conclusion: Low reliability of the Self-Care Maintenance subscale was ¢éxgdecause the items
reflect behaviors known to vary in individuals. The reliability and validitthe SCHFI are sufficient to

support its use in clinical research.

Heart failure (HF) is associated with poor outcomes anetaedf is promoted as a way to improve
outcomes in this patient populatibBEducation intended to promote self-care has become the cornerstone
of HF disease management efforts. However, research testing thi/effess of these interventions is
hampered by difficulties in measuring self-care.

Self-care is defined as a naturalistic decision making pracesising the choice of behaviors that
maintain physiologic stability (self-care maintenance) and the respmegmptoms when they occur
(self-care management). Riegel and colleagues publishadaattbol, the Self-Management of HF scale,
based on this definition. That tool was lengthy and designed to be used bgmdincassess
self-management decision making. The purpose of this studioveasluate the reliability (consistency of
measurement) and validity (extent to which the instrument meashedst is intended to measure) of a
revised version of that instrument, the Self-Care of Heart Failure I5d&{Kl), a self-report measure
comprising 15 items divided into 3 subscales. The SCHFI measuresreeffi@atenance, self-care

management, and self-care self-confidence in a short, focused matmamimizes subject burden.



Background

HF self-care is difficult to measure, so investigatotsrofssess treatment adherence or knowledge
and interpret these as self-carKnowledge is frequently assumed to be adequate for self-caretnyrs
who overlook that knowledge necessary but not sufficient for self-c&fazailability of a valid and
reliable measure of HF self-care would allow investigators to uneaelf-care without having to infer its
existence from other indicators.

Three disease-specific HF self-care instruments were locgatethbrough search of Medline and
the Health and Psychosocial Instruments databases. The European HaariSe#fi-care Behavior Scale
by Jaarsma et dbased on Orem’s definition of self-care, emphasizes selfreairtenance (eg, “| restrict
my sodium intake”). The current version has 12 items rated on a 5-point sdelbiliBewvas .81 in a
sample of 442 elderly, predominately male HF patié@tncurrent validity was established when the scale
discriminated between patients with and without extra HF education.

The Revised Heart Failure Self-Care Behavior Scale by Artiat dlis a 29-item measure of HF
self-care derived from Orem’s self-care model. Self-ozamtenance items such as “l weigh myself every
day of the week” are answered using a 5-point scale. Thisnimsnt goes beyond self-care maintenance to
assess the frequency of self-care management with an “adaptingesttsubscale. Cronbach’s alpha
coefficient, a measure of internal consistency reliabiligs v84 in a sample of 110 HF patients. Full
psychometric analysis has yet to be conducted, but content validity massteated by a panel of 4
experts.

The Self-Management of Heart Failure scale, previously mentiona@5stem clinical
assessment guide. As with the SCHFI, the Self-Management of HeareFsable queries patients about
decision-making processes in relation to symptoms. Six different symatenincluded but few patients
have all 6 symptoms, so a skip-pattern format is used, which confusesspatiertomplicates scoring.
Other limitations include lack of breadth because only self-caregaarent is addressed. Subject burden
is significant because the measure requires 20 to 30 minutes to tmrapken after careful formatting
missing data is a common problem. Wording choices produce a ceiling effentéraseas.

No measure of HF self-care is available that measures both selreantenance, which
encompasses treatment adherence, and the decision-making prealessl in managing the symptoms of
HF (self-care management). The SCHFI is such a measure.

One specific aim of this study was to assess the intesnalstency of the SCHFI and its subscales.
The hypothesis was that the coefficient alphas would be >.70. A secondcsgietifvas to assess the
construct validity of the SCHFI. We predicted that the evidence would dugpstruct validity of the
SCHFI.



Theoretical Framework

The model on which the SCHFI is based builds on research in msttordécision makin@,vvhich
addresses how people make decisions in real-world settings. Four chstrestexemplify naturalistic
decision making: (1) focusing on process rather than outcome, (2) using dadissoihat match the
situation and the action, (3) letting context influence decisiokingaand (4) basing practical decisions on
the empiric information available at the moment.

Naturalistic decision makers rely more on experience anda®aekxpertise to mentally simulate
an action and anticipate how it will play out and less on normative modeisafal behavior such as
formal critical thinking. In the following examples of how experiemdiences behavior, the
characteristics listed previously can be seen in the mental sonulgeople with HF may perceive a
situation as typical where certain types of actions ardlysypropriate and successful (“This shortness of
breath feels like it did the last time that | was admitted to the tad§pAlternately, they may rely on a
story-building strategy to mentally simulate events (“If | takediwyetic now | will need the bathroom by
1 PM but I'll be at lunch then”). Another approach involves mentalmparing a planned action with other
options to determine if it will work and to identify unintended consagee (“If | take my diuretic now, I'll
need the bathroom during lunch, but if | take it during lunch, | can make it home befodethaee
bathroom”).

In HF, the key to naturalistic decision-making is symptom reciogri’ When recognition fails, as
it does frequently in HF when symptoms are initially subtle, naturadsitision makers often revert to
assumption-based reasoning. When decisions are made this way (eg, “imywileige stable today
because | didn’t eat much salt yesterday”), errors in judgment are conmidif, these errors can lead to
hospital admission.

Exploring errors in decision-making can assist clinicians to identify bamprove
decision-making performance. Errors are most likely the result of icienif attention and inadequate
problem detection, which are aggravated by inexperience or indderpining. The SCHFI was designed
to allow researchers and clinicians to assess patient behavior, eékplaecisions that HF patients make
regarding self-care, and evaluate self-care self-confiderdmcision making.

A 5-stage model of naturalistic decision making was developed and used tthe®dHFI Fig.

1). An underlying assumption of the model is that if persons with HF are to bessiutet self-care, they
must embrace healthy behaviors that help them to stay physiologiedllg-st self-care maintenance.
They also must use problem-solving skill, make decisions, and address newdiggsptoms
quickly—self-care management. Content validity of this model is iteestelsewheréAs self-care

maintenance and management improve, confidence in the ab#itgtbcontrol over the diagnosis and the



treatment regimen builds. Patients high in self-care self-confideacelatively better in self-caré.

Self-care maintenance involves symptom monitoring and treatmeneadbell he selective
attention that occurs with symptom monitoring is crucial for recognizingraerpreting symptomg.
Treatment adherence—a component of selff&asmvolves following the advice of providers to follow
the treatment plan and live a healthy lifestyle.

Self-care management is an active, deliberate decision-makingsprocdertaken in response to
symptoms. Self-care management is essential to controlnadyabe a precarious balance between relative
health and symptomatic HF. The process, which involves symptom recognitigripayevaluation,
treatment implementation, and treatment evaluation is influenced bsffiedicy* After changes in signs
and symptoms are recognized, a response must be decisive, timely, anchesmdventuresome. We
predict that patients trained to recognize and make decisions hewmgyimptoms will be relatively better

at HF self-care and will have the best outcomes.

I nstrument Development

The SCHFI was developed as a criterion-referenced mearspeeformance test to measure a level
of achievement in self-care maintenance and management, although it cad teeamnpare self-care
abilities in groups of people (norm-referenc&d.sound criterion-referenced measure discriminates
among those who have and have not mastered the target behawitesest. The self-care self-confidence
items are norm-referenced because no level of achievement watepreaed.

A quantitative, ordinal, self-report, performance-rating scale wasapmaby specifying
objectives for each stage and devising items based on those objedivestelins were constructed to
reflect the self-care process. All of the items within each sthilje @process are evaluated using the same
response format, but the stems vary across stageBi¢gsete

In constructing self-care maintenance items, 9 behaviors aédicatiF clinical guidelinéSwere
tested. These behaviors differ significantly from each other, batealmportant for people with HF to
incorporate into their lives.

In self-care management, symptom recognition involves detecting a chaigesior symptoms
and knowing that it is related to HF. The most common symptoms—shortness of hokattkia
swelling—are addressed in the SCHFI. This emphasis excludes asyatiptpatients and those who
experienced other symptoms but it simplifies the measure.

Symptom evaluation, the next phase of self-care management, occursras ptgenpt to
distinguish between important and unimportant symptom chadfigesuming that symptoms judged to be
important will command the most attention. In the most recesiorg the item stem asks “how worrisome

or troubling” the most common symptoms of HF would be if they occurred. In an eariemvéhe stem



asked about “importance.” Both stems were examined in item analysis.

Writing items for treatment implementation, a component of self-canageaent, was
challenging because shortness of breath and ankle swelling aretptedipy fluid overload and are
treated most rapidly by pharmacologic means. However, not allgiaysiencourage self-dosing diuretics
and not all patients are capable of deciding when to take an extra dosethdrusethods of maintaining
fluid balance are included (eg, limiting dietary sodium). Consultingliysician or nurse is included
because consultation is essential if independent decisions aboutdiossg were not previously
authorized. Actions that are intuitive and require little thought (eg,aesthot included because they do
not reflect true decision making.

Treatment effectiveness, another component of self-care managemelwgsravaluation of the
helpfulness of selected treatments, assuming that if a treatnedfeiasve it will be attempted again. The
stem, written to assess evaluation certainty rather than trimér@aeffectiveness, asisow sure were
you that the remedy helped or not.” A limitation of the instrumethiaisif no remedy was tried, patients are
unable to evaluate treatment effectiveness.

ltems assessing self-care self-confidence were included baggior content validity testiAgnd
the vast body of literature showing that self-efficacy isljgteve of performancé:Confidence in self-care
ability is evaluated in terms of each stage of the self-care maeag@rocess: recognize and evaluate
symptoms; implement and evaluate treatments.

A set of 4 response alternatives follows each item. Items conkastanswer but a gradated
forced-choice 4-point response scale allows assessment of progredsghdér numbers indicating better
self-care. Correct responses are derived from published literatriecorrect response alternatives are
included. All items are scored in the same direction to avoid confusion.JHEI&ddresses self-care
during the prior 3 months, but the time interval can be adjusted. Our fatiwasthat a shorter duration
may not be adequate to see progress but a longer interval may betddfresmhember. One item (“Have
you had trouble breathing or ankle swelling in the prior 3 months?”) is used onfijtesia analysis and

not in scoring.

Scoring and Administration

Two issues complicated efforts to devise a scoring algoritinthé SCHFI. The first is the uneven
number of items in each stage. Ideally, the number of items in each stagebe@gual but item
construction was limited by the iliness (eg, there were fewer seft@atments than symptoms available
for item construction). To simply add responses would weight scoresediifily toward those areas in
which there are relatively more items (eg, symptom treatment > ggmmgtcognition). To deal with the

uneven number of items, responses in self-care maintenance, self-carememagnd self-care



self-confidence are each transformed to 100 points. The maximum s@aehi set is 100 for a total
possible score of 300 points on the SCHFI.

The second problem is that persons who have been asymptomatic faotl3enponths and those
with other symptoms are not able to respond to the questions alb@atreananagement. In this situation,
investigators are encouraged to compare scores on the self-care amgiatend self-care self-confidence
subscales, which can be completed without having been symptomatic. No total $GidFas be
computed for asymptomatic patients.

The SCHFI takes about 5 minutes to complete. It can be completetydby patients or indirectly
by interview. It is available free of charge in English and Spanish. paeish version was translated and
back-translated by fluently bilingual research staff. Although bamistation is essential, it is not
sufficient to produce a culturally relevant instrument because tbacglation assumes that concepts are
universal'’ Therefore, during pilot testing, fluently bilingual nurses suggestiated word choices to the
investigators when patients seemed confused by terms. This preselssd in an instrument that reflects
the Mexican-American dialect of Southern California and includesepisiclear to the Hispanic

population in whom it was tested.



Methods
Sample

The SCHFI was tested in a pooled convenience sample of 760 perdoh-wrawn from 7 sites
across the United States (community hospitals in Southern CalitordiMichigan, Veterans Affairs
hospitals in Southern California and Michigan, and 4 university hospitalsiaitd @h Wisconsin,
Kentucky, Michigan, and Ohio). Institutional Review Board approval wasrdutdiy each investigator
and for the aggregate analysis reported here. The majority of patiengsirawn from community

hospitals in Southern California.

Procedure

Rigid rules for test administration were not specified, so some patiemigleted the SCHFI
themselves, others were interviewed, and some responded by telephonenni@at@ewere submitted to
the principal investigator electronically in an Excel (MicrosBedmond, WA) file format and translated
into SPSS version 11.0 (Chicago, IL) for analysis.

Analyses of the self-care maintenance and self-care self-cocdidems included both
symptomatic and asymptomatic patients. Analyses of the self-ca@geraent items used only
symptomatic patients. A total of 760 people completed 1 of the 4 versions oftifd &&d in this
analysis. The version shownkig. 2is the last version tested in this analysis. Of these 7@@ipants, 758
completed the self-care self-confidence items and 517 completed@wsiti the self-care maintenance
items. There were 606 symptomatic patients (79.7% of the sample) ancompgtted selected self-care
management items, but only 98 completed all of them due to théoadufitn self-care treatment added late
in testing.

Scores could not be summed if any missing data were presehesgossible, missing data were
interpolated using series means. In the vast majority of cases (n = 2gdhgwlata reflected revisions in
the instrument itself (items added after a cohort had completed theniest); these data were not
interpolated. Items with the most missing data because of patient omiss®ifregquency of eating a
low-sodium diet (n = 10), keeping weight down (n = 7), and tipwitance of just not feeling well (n = 23);
these data were interpolated. Because the subscales are scotelgephnaarticipants with full subscale
data were used in the analyses (self-care maintenance n = 5tareatianagement n = 98, self-care

self-confidence n = 758).

Analysisand Results
The sample was elderly (70.36 + 12.3 years) and 51% male. Most (51%) weaeslrhatmany
(27.9%) were widowed. A significant number (20.4%) had less than a high schoati@duglost were



retired (64.1%) and earned an income equal to or less than $30,000 annually (GatHe6) (

Most (69%) respondents had been diagnosed with HF 2 or more month3ipoige diagnosed >2
months prior were significantly more likely to perform self-caremeaaiance, recognize their symptoms,
and evaluate the interventions they used to treat their sympom®©B). Only treatment implementation
was equivalent regardless of length of experience with the HF diagnosi

Of the 606 (79.7%) symptomatic patients, many (49.2%) failed to recagjmormess of breath as
a symptom of HF or said that it took them awhile to do so. Less than half (45.78%)syimptomatic
patients were likely or verikely to implement 1 of the 4 treatment options in respemsgmptoms. Those
who recognized their symptoms were most likely to do somethimgabthem2 = 10.4, df = 1P = .001).
Of those who did take action to treat their symptoms, mo&t)5&re able to evaluate the effectiveness of
their actions.

Overall, self-care self-confidence was high in much of this samjfile,7&.9% reporting
confidence or high confidence in their self-care abilities. Bpalty, self-care self-confidence was very or
extremely high in symptom recognition ability (63.3%), in symptom evaluatd¥g), in treatment of

symptoms (52.5%), and in the ability to evaluate treatment effectivene2%oj51

Item Analysis

Each item was analyzed first to assess its difficulty or the pageiwf participants giving the
correct answer. Difficulty scores can range from 0 to 1.0 but scoreedyet® (harder) and .7 (easier) are
considered bedfNo scores were imputed for this preliminary analysis. Iteamigg quite a bit in difficulty,
with reducing salt and fluid intake in response to symptomslgléifficult for patients (.29) and avoiding
tobacco (.99) quite easy. Four items in the Self-Care Maintersutiscale had an extremely easy difficulty
level (>.9) and were removeddble 3. The scores on one item—get a flu shot every year—were
negatively skewed, with 68.6% (n = 516) of the patients reporting alwaysggetiu shot.

After imputing scores, criterion group difference indices (CGjercalculated for each item set
(eg, self-care maintenance) based on experience with HF, consistetiieniinderlying theory of
naturalistic decision making. Responses to each group of items were suntmbd@ed into 2 groups
reflecting correct (top half) and incorrect (lower half) responsaagusi-square analysis, the percentage
of patients scoring in the top half was compared in patients newly diagn@seuiths prior) and those
diagnosed >2 months prior. For example, 86% of patients diagnosed & mdot scored in the top half
of self-care maintenance while only 71% of newly diagnosedmatittd so. When these percentages were
subtracted from each other (.86-.71), the CGDI was .15. The CGDI scored femg .15 (self-care
maintenance) to .29 (symptom recognition), with higher scores reflectitey Biscrimination. The CGDI

scores differed significantly for self-care maintenafyée 9.8,P = .002), symptom recognitioni= 32.4,



P < .001), treatment evaluatiogf € 13.3,P < .001), and self-care self-confidengé<20.7,P < .001). The
CGDI for treatment implementation approached significagce 8.7,P = .055), even with the smalll
sample size (n = 93).

One score set, symptom evaluation, a component of self-care managemenhegatve
discriminator (-.04),¢ = .53,P = .47) suggesting that as patients gain experience with Hbé&oeyne less
able to evaluate their symptoms. This counterintuitive resulewgalsred further by analyzing responses to
items using the “importance” stem and those using the “worrisome” stenatatypaWhen “importance”
was used, all but 1 item was too easy (difficulty >.7), yielding a ceiffiegteWhen “worrisome” was
assessed, the items were within the appropriate difficulty rangélbubnable to discriminate between
patients based on experience. Because experience is a key concepnafetihgng theory, ability to
discriminate based on experience was deemed essential. Filmthset of items had been problematic (eg,
ceiling effect) since the inception of the instrument, sivatis in the symptom evaluation set were deleted.
These revisions left a scale with 15 items and 5 scorgseiped into 3 subscales: self-care maintenance,

self-care management, and self-care self-confidence. Scoring isdi@diable 3

Reliability
After a final subset of items was chosen, the relationship betweeidimliitems and the
remaining items and between subscales and total scoresxeaneed. Internal consistency of the SCHFI

and its subscales were estimated using coefficient alpha.

Self-Care Maintenance Subscale

Mean of this 5-item subscale was 67.8 + 17.2 (range 25 to 100 of a possible scordarmf100)
sample of 517. Coefficient alpha of the Maintenance subscale was .56. iDefetidgem, flu shot, would
raise the alpha coefficient to .60, whereas deletion of the others wowditoivhe corrected item-total
correlation of all items was >.2 except for the flu shot item, which twadracted item-total correlation
of .15. Variance for this item was adequate (1.4). The item was ke[t tittty because it contributed

positively to the CGDI.

Self-Care Management Subscale

Mean of the 6-item subscale was 60.9 + 21.3 in a sample oh@8afige of scores in this subscale
differs from that of the others because symptom recognition aatcheat evaluation can have a true 0 (did
not recognize symptoms, could not evaluate treatments). The passigk of scores is 16.7 to 100 for the

self-care management subscale; the actual range was 16.7 to 10@i€ueflipha of the Self-Care



Management subscale was .70. The corrected item-total correlationd fiaorge25 to .55. No item was

predicted to significantly raise the alpha coefficient ibtk.

Self-Care Self-Confidence Subscale
Mean of the 4-item subscale was 65.0 + 17.2 (range 25 to 100 of a possible scorerof100) i
sample of 758. Coefficient alpha of the self-care self-confielsnbscale was .82. The corrected item-total

correlations ranged from .58 to .67. Deletion of any item would lower the alph&cieveff

Self-CareHeart Failure Index
The mean SCHFI score was 192.0 £ 41.5 (range 80 to 268 of 300) in a e&AthlEVhen internal
consistency of the SCHFI was calculated with all 15 items;dbéicient alpha of the full SCHFI was .76.

No item was predicted to significantly raise the alpha coeffidiataleted.

Construct Validity

Confirmatory factor analysis was used to validate the model of aefroaintenance, self-care
management, and self-care self-confidence. Model fit was estimsiteg the CALIS procedure of SAS
(SAS Institute Inc, Cary, NC). The model was specified with sef-n@nagement and self-care
self-confidence correlated because the self-care self-can@ideems measure confidence with each step of
the self-care management process. When the model was run with the 120 syiopatieats with
sufficient data, the model fit was adequate (comparative fit irkBxnonnormed index .69), and the
average absolute residual was small (.03). Standardized estifhtitesm@nifest variables suggested that
certain items were problemati€i¢. 3). Therefore, exploratory factor analysis was done with individual
latent constructs to identify problematic areas.

Exploratory factor analysis of the five self-care maintenanoesiteas done with data from 517
patients using Principal Axis Factoring, the preferred method for anglgarrelated dat& Oblique
rotation with direct oblimin revealed that 4 of the 5 items explained 23.9k&odmmon variance in
scores. All 4 items loaded substantively (ie, >.3@)e 4. The flu shot item failed to load with the others
and was poorly correlated with the items measuring physicaltgdti = .03) and “keep your body weight
down” (r = .06).

Exploratory factor analysis of the remaining 10 items, which addressaselfhanagement and
self-care self-confidence was done in one step because tlealsglere correlated. Using data from the 98
symptomatic patients, Principal Axis Factoring was used to extract 3 fadto@n Eigenvalue >1. On
oblique rotation with direct oblimin, the 3 factors explained 45.9% of the commi@ame®@ in scores. All
10 items loaded substantively (ie, >.30). All of the items intended to loathépgkd so except for the



single item measuring treatment evaluation, which loaded with the &ebit@ms rather than alone.
Together, these exploratory factor analysis results supportfiase with confirmatory factor analysis
and help to explain why the model fit was only adequate.

Known-groups technique was used to further evaluate construct validityratistic
decision-making theory specifies that experience is a major cowoirifoutiecision making. Others have
demonstrated that persons who are experienced with a chronic illnestieratigecision making than
those newly diagnosedin persons with HF, Francque-Frontiero et al found that self-care inpedter
as little as 2 months after initial diagno$i3.herefore, the sample was divided into newly diagnosed (<2
months) and experienced ( 2 month) patients. Differences betwesengtoups were tested using unpaired
t-tests. Significant differences based on experience were evidéet 8elf-Care Maintenance subscale (
=2.0,P =.04), in the Self-Care Management subsda® @,P =.02), in the Self-Care Self-Confidence
subscalet(=3.93,P =<.0001), and in the SCHFI scotte=@.1,P =.04) (Table 5. No group differences in
age, gender, marital status, education, work status, income, aohatgerformance were found in these 2
groups.

The last test of construct validity was to assess the subisesidscale correlations. All of the
subscales were significantly correlated, which further supported canadtidgity (Table §. And, they

were not highly intercorrelated (none >.42), indicating that they wenm@asuring the same construct.



Discussion

The purpose of this study was to evaluate the reliability and validay@¥ised measure of HF
self-care, the SCHFI. Reliability of the SCHFI and the subscalesdsiaigeto support use of this
instrument in research. Although internal consistency of the Self-Camteviance scale was lower than
desired, this is not surprising because health behaviors are knbentatgely independent of each other,
controlled by different motivators, and unstable over finiecluding behaviors such as activity and
weight control almost assures a low internal consistency of this $eitbezause factors other than HF
greatly influence these behaviors. Construct validity of the S@HE supported with confirmatory factor
analysis. Further evidence was gleaned when the SCHFI was ableaitoideste among people based on
their experience with the illness, consistent with the undertyiegry. These results are promising for both
the SCHFI and the theoretical model.

The analyses reported here resulted in significant chaodles instrument, including the deletion
of an entire set of items measuring the ability to evaluate symptorsgité of these deletions, the model
itself was not revised because symptom evaluation is still seeseadiakto the process of self-care
management. That is, the deletion reflects a problem with measureieatrethinking of the self-care
process. It may be that concurrent use of a HF knowledge scale will lnéesuiffdo measure patients’
abilities to evaluate symptoms.

The 4 items deleted from the Self-Care Maintenance sub-scale leakfionse variability
(alcohol, tobacco, medications, medical appointments), suggestingtiestt may have been responding
to these items in a socially desirable fashion. Participants ctedlee instrument for medical personnel,
so social desirability is not surprising. Patients also maydaiée that tobacco and alcohol cessation are
related to HF, perhaps because HF patients are not routinely instructeidsimaking or to limit alcohol
intake? They may view tobacco and alcohol cessation as general advicethatheecommendations
specific to HF. The reason why keeping medical appointments was poodiated with the other
self-care items may be that people do not view this behaviors as wihis¢bpe of self-care. Keeping
medical appointments is a behavior that patients are told to do and many papihénkthey have no
choice about whether or not to do it. One item remaining in the self-cartenance subscale (flu shot)
was negatively skewed, poorly correlated with the others, compdrsigh-scale internal consistency and
factor analysis, and may need to be revised or deleted after furtimey.test

A benefit to using this instrument is that the information obthg@an be used in clinical practice to
tailor interventions for people with HF. Although the SCHFI does not asitinesull range of behaviors
reflecting self-care, it does reflect patients’ decision-mglibility, self-confidence, and adherence to
some of the major treatment recommendations. Anecdotally, veeftiand that use of the SCHFI helps us

to identify patients who have difficulty recognizing their symptgattmgse who are clearly nonadherent with



recommended therapy, and those lacking self-confidence. Knowing exactly ida@reblems with
self-care occur can be helpful in focusing interventions for individual patients

Minor changes have been made to the SCHFI since this testing was condnetedd@ional
self-care maintenance item is being tested: “Check your ankles/édling?” Also, 2 items addressing
self-confidence in relation to self-care maintenance waded “How confident are you that you can keep
yourself healthy and free of heart failure symptoms?” and “How confidegbarthat you can follow the
treatment advice you have been given?” These revisions strengthiekdlges between self-care
maintenance, self-care management, and self-care self-confidercadditions require further testing to
assure that they do not change the internal consistencyiobthement but the revisions are not judged to
be significant enough to delay publication. These revisions ddaoge the possible range of subscale and
SCHFI scores.

Limitations of this study include a low coefficient alphattee self-care maintenance subscale, but
this outcome was not unexpected because of the diversity of behaviors quegiidig@balpha is a
measure of internal consistency and we did not expect people to exhibsteoihgigood or bad lifestyle
behaviors>?*Future research is needed to address acceptable levels of iatersistency reliability
estimates when dealing with variables such as this. Aniotipartant limitation is the fact that only two of
several possible symptoms were measured. This approach limits thermofrpatients who can be
evaluated by the SCHFI. It may be that patients recognizeeatdther symptoms better than they manage
shortness of breath and ankle swelling. If this is the das&SCHFI will not adequately represent the level
of achievement that these patients achieve in self-care managetoaster, fluid management is one of
the primary causes of hospital readmis$imn addressing these 2 symptoms seems adequate to capture the
behaviors required to avoid a poor outcome. Further research is heedednindefeself-care, as
measured by the SCHFI, is able to predict these outcomes.

Future research should compare Self-Care Maintenance subscale scoreslgadtiave
assessment of treatment adherence. Further research also istoesgeds the minimally important
differences in subscale and SCHFI total scores. When evaluatingts beat judged by patients (eg,
quality of life), the minimally important difference is defined las $mallest difference in scores that
patients perceive as import&iHowever when patients are unable to judge the phenomenon, the
minimally important difference is the smallest difference in aeeded to improve patient outcomes.
Research is needed to determine what amount of change in SCHFI soeeded to prevent hospital
readmission and improve quality of life. Test-retest reliabiligydseto be assessed. The scoring algorithm
also needs further evaluation. The SCHFI data are technically ldbdinhe scoring approach treats
responses as interval level data. Although this is common practied-ieort measures, research is

needed to determine if expert judgment could be used to improve the currerg approach.



In summary, the hypotheses of adequate internal consistency were sufipdttefithe 3

subscales and for the SCHFI score; the low alpha coefficient fazagel maintenance can be explained.

Construct validity was supported with adequate confirmatory factoysamahodel fit, known group

differences, and significant subscale intercorrelations.
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Table 1. Demographic Characteristics of Participants (n = 760)

Percentage and Number

Percent diagnosed with HF
< 2 months prior
Male
Married
Education
< High school
High school or business school
At least some college
Work status
Homemaker
Employed
Retired
Other (eg, disability)

Functional performance as measured by the Specific ActivileSc

Class |
Class Il
Class lll
Class IV
Annual income
$30,000

Age (y)

Specific Activity Scale

Self-care maintenance score
Self-care management score
Self-care self-confidence score
Self-Care of Heart Failure Index score

31% (n = 171

51.3% (n = 388
51% (n = 385

20.4% (n = 148
49.7% (n = 361
29.9% (n = 217

10.3% (n = 76

18.6% (n = 137

64.1% (n =472)
6.9% (n =51

15.6% (n = 80
19.1% (n = 98
50.5% (n = 259
14.8% (n = 76

62.5% (n = 386

Mean and Standard Deviation

70.3+12.:¢
26 +.9
67.8+17.2
60.9+21.:¢
64.9+17.2
191.9+41:¢




Table 2: Item Difficulty and Criterion Group Discrimination Indices (CGDI)

Ability to Discriminate
Between Patients Based on
Their Experience with the

Item Difficulty Diagnosis (2 Months vs. <2
Level Months)

Self-care maintenance (n = 383) CGDI = .86-.71 = .1%%(= 9.8,
P =.002) (calculated with 5
remaining items)

Weigh yourself daily? (n = 517) .55

Eat a low sodium diet? (n = 507) .68

Take part in regular physical activity? (n = 515) 39.

Take medications as directed? (n = 512) .97 Delete

Keep your weight down? (n = 510) 51

Get a flu shot every year? (n = 516) 74

Avoid drinking alcohol? (n = 118) 91 Deleted

Avoid tobacco? (n = 118) .99 Deleted

Keep medical appointments? (n = 117) .92 Deleted

Self-car e management

Symptom recognition = 390) CGDI = .45-.16 = .29
(4* = 32.4,P < .001)

How quickly did you recognize trouble breathing or .34

ankle swelling as a symptom of HF? (n = 490)

Symptom evaluation Deleted CGDI =.77-81=-.04
(= 32.4,P = .47)

“important” “worrisome” CGDI “important” = .96-.94
=.02
(f* = .21,P = .65)

Trouble breathing .97 (n=104) 71 (n=312) CGorrisome” = .73-.67
=.06
(4 = .52,P = .47)

Tired or fatigued 79  (n=107) 54 (n=312)

Sudden weight gain .80 (n=107) .60 (n=308)

Swelling .88 (n=107) .65 (n=311)

Dizziness, loss of balance, or passing out .88 106) .68 (n=312)

Sleeping problems because of breathing trouble .86 = 107) .68 (n=312)

Just not feeling well .62 (n=88) 50 (n=312)

Treatment implementatigim = 93)

Reduce the sale in your diet (n = 378) .29
Reduce your fluid intake (n = 377) .29
Take an extra water pill (n = 578) 36

Call your doctor or nurse for guidance (n = 97) .62

Treatment evaluatiotn = 391)

How sure were you that the remedy helped? (n = 39058
Self-care self-confidenda = 549)

Confident that you can evaluate the importanceoofy .54
symptoms? (n = 755)

Confident that you can recognize changes in yoaithe .63
if they occur? (n = 758)

Confident that you can do something that will refie .52
your symptoms? (n = 756)

Confident that you can evaluate the effectivenéss o .46
whatever you do to relieve your symptoms? (n = 688)

CGDI = .78-.58 = .20
(x* = 3.7,P = .055)

CGDI = .54-.34 = .20
(x* = 13.3,P < .001)

CGDI = .79-.60 = .19
(¢’ = 20.7,P < .001)




Table 3: Subscaleand Total Self-Careof Heart Failurelndex Raw Scor es, Transfor mation Factor,
and Mean Transfor med Score

Total Point Scale Total Transformation Mean Transformed

Items Scale Range Points Factor Score in this Sample
Self-care maintenance 5 1-4 5-20 20 5 67.8 £17.2 (n=517)
Self-care management 6 24 4.17 60.9 £21.3(n=98)
Symptom recognition 1 0-4 0-4
Treatment implementation 4 1-4 4-16
Treatment evaluation 1 0-4 0-4
Self-confidence 4 1-4 4-16 16 6.25 65.0 £17.2 (n =758)




Table 4: Factor Loadingsof the Self-Care of Heart Failure Index Derived from the Exploratory
Factor Analysiswith Principal Axis Factoring with Oblimin Rotation

Self-care maintenance

Weigh yourself daily? 49
Eat a low sodium diet? .34
Take part in regular physical activity? .55
Keep your weight down? 46
Get a flu shot every year? .35

Self-care management

Symptom recognition

How quickly did you recognize trouble breathing or ankle swelling as a .62
symptom of heart failure?

Treatment implementation

Reduce the salt in your diet .68

Reduce your fluid intake .75

Take an extra water pill .57

Call your doctor or nurse for guidance .35

Treatment evaluation

How sure were you that the remedy helped or not? 45
Self-car e self-confidence

Confident that you can evaluate the importance of your symptoms? -.76
Confident that you can recognize changes in your health if they occur? .83 -
Confident that you can do something that will relieve your symptoms? -44
Confident that you can evaluate the effectiveness of whayeueato to relieve -.64

your symptoms?




Table5: Differencesin Self-Care of Heart Failure Index (SCHFI) Subscales and Total Scores
Based on Experience with the Diagnosis

Mean and Standard Deviation

SCHFI Score Diagnosed <2 Months Prior Diagnosed >2 Months Prior
Self-care maintenance subscale* 66.1 £ 18.2 (n = 87) 70.3£16.2 (n = 296)

Self-care management subscale* 53.4 +20.7 (n = 26) 64.8 + 20.5 (n = 67)

Self-care self-confidence subscale* 60.6 +18.3 (n = 171) 66.9 +16.9 (n = 378)

Total SCHFI score* 179.5 £ 39.7 (n = 26) 199.4 £ 40.6 (n = 67)

*P<.05.



Table6: Self-Care of Heart Failure Index (SCHFI) Subscalesand Total | ntercorrelations

Self-Care Maintenance Self-Care Management  Self-Care Self-Confidence
Subscale Subscale Subscale
Self-care management .39*
subscale
Self-care self-confidence A7+ A2*
subscale
SCHFI .63* .85* .70*

*P < .0001.



Figure 1. Visual Depiction of the Self-Car e Process.

Self-Care Maintenance | Self-Care Management
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Qg treatnent / Recognition Evaluation /7" Implementation Effectiveness
adherence Al - ) ’

Self-care is defined as a process of maintaining health througimérg#eadherence and symptom monitoring. When signs
and symptoms occur, decision-making of self-care management is de@eticare is positively influenced by

self-confidence in one’s abilities.



Figure 2. Self-Care of Heart Failure Index.

SELF-CARE OF HEART FAILURE INDEX®

All answers are confidential.

Date Completed

SECTION A:

Listed below are common recommendations for persons with heart failurc. How often do you
do the following?

Never or  Sometimes Frequently  Always
rarely

1. Weigh yourself daily? 1 2 3 4

2. Eatalow salt diet? 1 2 3 4

3. Take part in regular physical activity? 1 2 3 4

4. Keep your weight down? 1 2 3 4

5. Geta flu shot evcx%l year? 1 2 3 4

SECTION B:

Many patients have symptoms due to their heart failure. Trouble breathing and ankle swelling
are common symptoms of heart failure.

In the past three months, have you had trouble breathing or ankle swelling? Circle one.
1) No
2) Yes

6. The LAST TIME you had trouble breathing or ankle swelling,
(circle one number)

Ididnot |Not Quickly Somewhat  Quickly Very
recognize it | Quickly Quickly
how quickly did you recognize it 0 | 1 2 3 4
as a symptom of heart failure? |

Listed below are remedies that people with heart failure use. When you have trouble breathing
or ankle swelling, how likely are you to try one of these remedies?

(circle one number for each remedy)

Not Likely ~ Somewhat Likely Vrer‘\;rl_;il;lyr

Likely
"7, Reduce the salt in your diet 1 2 Y T,
87 Redﬁce your fluid intake 1 2 N
9. Take an extra wator pill S Ty Ty T
10. Call your doctor or nurse for guidance 1 .

11. If you tried any of thesc remedies the last time you had trouble breathing or ankle swelling,
__ (circle one number)

Tdidnottry  Not Sure Somewhat Sure Very Sure
[ anything Sure i
how sure were you that the N/A 1 1 2 3 4
: remedy helped or not? |
SECTION C:
Not Somewhat Very Extremely

- Confident Confident Confident Confident
12.How confident are you that you can :
evaluate the importance of your 1 2 3 4

symptoms? e
13. Generally, how confident are you that

you can recognize changes in your 1 2 3 4
health if they occur?

| 14, Generally, how confident are you that
you can do something that will 1 2 3 4
relieve your symptoms?

15. How confident are you that you can
evaluate the cffectivencss of 1 2 3 4
whatever you do to relieve your

__symptoms?




Figure 3: Graphic Representation of the Confirmatory Factor Analysis

Self-Care Maintenance Self-Care Management Self-Care Self-Confidence

1.0 66 77
1.0/73/ 87] 59\ X 75 \72

1 2 3 4 |5 6 il 8 QU0 1 A28 18] Hd 15

X2 (89) = 329.9, CFI=.73, NFI=.67, NNFI=.69, average absolute residual .03

The figure displays the loadings for the various indicators of the led@structs self-care maintenance, self-care
management, and self-care self-confidence. Numbers in the boxes redar tmmbers. Self-care management and
self-care self-confidence were correlated in analysis. The starneldmimbers in the figure reflect the strength of the

relationship between each indicator and the construct on which it loadsotte fit the data adequately, although the fit
was not excellent (>.90).





