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ARTICLE INFO ABSTRACT

Objective: The objective of the study is to evaluate the effectiveness of nursing interventions (NIC) using
nursing outcomes (NOC) and based on NANDA-I nursing diagnoses in patients with heart failure in home care.
Method: In this longitudinal study, 23 patients with heart failure were followed for 6 months, in four home visits.
During the visits, nursing diagnoses were established, outcomes assessed, and interventions implemented.
Results: Of the 11 NIC interventions implemented, eight proved effective, that is, showed significant
improvement between the first and the fourth visit, according to scores obtained for six outcomes: knowledge:
treatment regimen, knowledge: medication, compliance behavior, symptom control, activity tolerance, and
energy conservation.

Conclusion: NIC interventions health education, self-modification assistance, behavior modification, teaching:
prescribed medication, teaching: disease process, nutritional counseling, telephone consultation, and energy
conservation showed effective outcomes based on NOC scores, suggesting that the NANDA-I, NIC, and NOC
linkage is useful in patients with heart failure in home care.
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1. Introduction

Nursing practice is currently seeking to implement evidence-based
interventions in clinical settings, with a specific focus on the eval-
uation of outcomes (Mendes, Silveira, & Galvao, 2008; Rojas-Sanchéz
et al., 2009). In this scenario, nursing classification systems have been
used to standardize the language used to classify diagnoses, inter-
ventions, and expected outcomes.

A review of studies describing the use of nursing classification
systems in different countries has shown that the NANDA-International
(NANDA-I), the Nursing Interventions Classification (NIC), and the
Nursing Outcomes Classification (NOC) are among the systems most
widely used. These three systems were present in 50% of the publi-
cations reviewed; however, less than half of the studies reported the
adoption of the instruments in nursing practice (Furuya et al., 2011).

Studies assessing patients with heart failure have applied different
taxonomic classifications either combined (Azzolin, 2011; Guevara,
Estupifian, & Diaz, 2011) or separately (Martins et al., 2011) to test their
applicability in clinical practice, and have described several benefits. In
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addition, some authors have referred to poor knowledge of care and
self-care in heart failure as predictors of clinical instability and
subsequent hospital readmission (Castro et al., 2010; Betihavas,
Davidson, Newton, Frost, Macdonald and Steward, 2011). In fact, the
difficulties faced in establishing diagnoses and interventions according
to the health and knowledge behavior domain in heart failure patients
provide grounds for concern and deserve further investigation,
especially in home care (another field scarcely explored in nursing).

A randomized clinical trial of chronic patients receiving home care
showed that the NIC interventions was associated with an improve-
ment in expected NOC ratings in comparison to control patients who
received the usual care routine. These results corroborate the
effectiveness of interventions aimed at improving diagnoses, espe-
cially through the use of standardized instruments such as NANDA-I,
NIC, and NOC (Rojas-Sanchéz et al., 2009).

The objective of the present study was to evaluate the effective-
ness of nursing interventions (NIC) using nursing outcomes (NOC)
and based on NANDA-I nursing diagnosis in patients with heart failure
in home care.

1.1. Background

The NANDA-I, NIC, and NOC taxonomies are well described in the
literature but still require further testing in clinical practice, especially
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with regard to their applicability and effectiveness. The present study
investigates the use of those taxonomies in patients with heart failure
in home care.

The home care setting allows investigation of the effectiveness of
taxonomies with no significant interference from other disciplines.
This is an advantage of home care in relation to the hospital envi-
ronment, where cointerventions may hinder the evaluation.

Johnson et al. (2012) have suggested the use of these three clas-
sification systems in some clinical conditions, including heart failure.
According to those authors, heart failure is characterized by many and
varied signs and symptoms that usually produce impaired function
and poor quality of life. Prescribing appropriate medications, follow-
ing a specific diet, and managing fluid intake can lessen the symptom
burden. Moreover, treatment can often increase the patient's life
expectancy and quality of life. Finally, studies have also shown that
comprehensive discharge planning improves heart failure self-
management and reduces the number of hospital readmissions
(Rodriguez-Gasquez, Arredonho-Holguin & Herrera-Corte, 2012).

1.2. Research question

The question for this study is as follows:

* Does the use of the NANDA-I, NIC, and NOC linkage allow us to
evaluate the effectiveness of nursing interventions in the home
care setting?

2. Methods

This study is nested in a larger open-label randomized clinical trial
conducted in two research centers (HELEN NCT-0121386). In the
present prospective longitudinal study, patients with heart failure in
home care were followed by means of four home visits and four
telephone calls after hospital discharge.

During home visits, patients were evaluated and nursing diagnoses
determined according to NANDA-I; NIC interventions were implemen-
ted, and nursing outcomes were measured. Diagnoses, interventions,
and outcomes employed in the study were established previously by
consensus among the investigators, as described elsewhere (Azzolin
et al, 2012). Briefly, six NANDA-I nursing diagnoses were used:
readiness for enhanced self health management; ineffective self health
management; ineffective family therapeutic regimen management;
excess fluid volume; risk for imbalanced fluid volume; and fatigue
(NANDA, 2011). Also, 11 NIC interventions and their respective
activities were adopted, as follows: health education; behavior
modification; self-modification assistance; telephone consultation;
nutritional counseling; teaching: prescribed medication; teaching:
disease process; family involvement promotion; family mobilization;
fluid monitoring; and energy management (Dochterman & Bulechek,
2008). Finally, eight NOC outcomes (and their indicators) were
evaluated: knowledge: treatment regimen; symptom control; compli-
ance behavior; family participation in professional care; fluid balance;
knowledge: medication; activity tolerance; and energy conservation
(Moorhead, Johnson, Maas and Swanson, 2004).

2.1. Sample

Participants were patients with decompensated heart failure aged
18 years or older. Patients with communication difficulties, with
severe disease that might limit life expectancy, and those who lived
further than 20 km from the institution or who did not have a tele-
phone number were excluded from the sample.

Outcome improvement was defined as a one-point improvement
in NOC scores, according to data from a pilot study (Rojas-Sanchéz
et al,, 2009). In that study, a 0.5-point difference between two con-
secutive NOC evaluations was used to indicate outcome improvement.

In order to achieve a confidence interval of 90%, an alpha of 1%, a 0.7
standard deviation for the scores, and an estimated correlation of
0.5 between the first and fourth visit, and considering a 20% loss, a
minimum sample size of 17 patients was calculated.

2.2. Procedures

Data were collected from April 2010 to September 2011 from
patients previously admitted to two institutions that serve as referral
centers for heart failure. Sociodemographic and clinical data were
collected during the hospital stay. Data on clinical evaluations, out-
comes, and interventions were collected during home care visits.

Home care visit no. 1 was carried out 7 to 10 days after hospital
discharge. During the visit, the patient was assessed to establish
diagnoses according to NANDA-I, and was asked to rate nursing
outcomes using NOC (baseline data). Based on the data collected, NIC
interventions were planned, including the recommended activities
(applied in all visits). During visits no. 2, 3, and 4, diagnoses, inter-
ventions, and outcomes were all reevaluated.

The activities and interventions implemented at each home care
visit varied according to patient needs. The indicators of each out-
come were evaluated by the principal investigator at each visit using a
five-point Likert scale (1 = worst, to 5 = best). The operational
definition for each five-point classification was established prior to
measurement. Scores were determined at the end of each visit.

Because a previously established protocol was employed (Azzolin
etal,, 2012), all interventions were implemented and all the outcomes
were measured, regardless of the nursing diagnosis established
during the visits. The follow-up period lasted for 6 months and com-
prised a total of four home care visits, with four contacts by telephone
in-between. Telephone contact was carried out using a protocol based
on NIC guidelines for telephone consultation.

2.3. Data analysis

Data were analyzed using the Statistical Package for the Social
Sciences version 18.0 (SPSS Inc., Chicago, USA). Continuous variables
with a normal distribution were expressed as mean and standard
deviation; variables not normally distributed were expressed as
median and interquartile intervals. Categorical variables were ex-
pressed as absolute and relative frequencies.

The indicators of the eight outcomes evaluated at each visit were
analyzed by summing overall NOC scores (Likert scale) obtained at
each visit. Subsequently, mean NOC scores were calculated for each
visit and each indicator. Overall mean NOC scores and mean scores
obtained for each indicator were compared using generalized esti-
mating equations (GEE). Significance was set at p < .05 (two-tailed).

3. Results

Eighty-seven visits were made to the households of 23 patients
over a 6-month period. Diagnoses were established (NANDA-I),
outcomes measured (NOC), and interventions implemented (NIC)
for all patients. In two cases, data are not available for visit no. 3 data
(one case due to death and the other due to travel). Three patients
were not available in visit no. 4 (two due to death and one because
the patient had moved to a different city). Patients were predom-
inantly male (15; 65%); mean age was 63 years (+11). Of the total
sample, 30% had been hospitalized more than once in the year pre-
ceding the study.

3.1. NANDA-I diagnoses, related risk factors, and frequent characteristics
in home care visits

A total of six nursing diagnoses were made in the patients
assessed. Ineffective self health management was the most frequent
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Table 1
NANDA-I nursing diagnoses and related factors.
Nursing diagnosis HV1 (n = 23) HV2 (n = 23) HV3 (n = 21) HV4 (n = 20)
Ineffective self health management (00078) 14 (60.9) 7 (30.3) 6 (28.6) -
Related factor: knowledge deficit 12 (85.6) 6 (87.5) 4 (66.7) -
Excess fluid volume (00026) 10 (43.5) 11 (47.8) 8 (38.1) 4 (20.0)
Related factor: compromised regulatory mechanism 7 (70.0) 9 (81.8) 6 (75.0) 3(75.0)
Readiness for enhanced self health management (00162) 8 (34.8) 15 (65.2) 12 (57.1) 11 (55.0)
Fatigue (00093) 3(13.0) - 2 (9.5) 1 (5.0)
Related factor: disease status 2 (66.7) - 1(50.0) 1 (50.0)
Ineffective family therapeutic regimen management (00080) 1(43) 1(4.3) 1(4.8) -
Related factor: family conflict 1 (100) 1 (100) - -
Related factor: complexity of therapeutic regimen - - 1(100) -

Data expressed as n (%).
Diagnoses described according to titles and respective codes.
HV = home visit.

nursing diagnosis in visit no. 1 (60.9%), especially the related factor
knowledge deficit of prescribed regimen (85.6% of cases in this diag-
nostic category). The most frequent defining characteristics were
‘choices of daily living ineffective for meeting the goals of treatment or
prescription program,” ‘verbalization by patient that he or she did not
follow prescribed regimen,” and ‘verbalized desire to manage illness.’

In visits no. 2, 3, and 4, the most frequent diagnosis was readiness
for enhanced self health management (65.3, 57.1, and 55%, respec-
tively); this is a wellness nursing diagnosis and does not have related
factors. The most frequent defining characteristics in these three visits
were ‘describes reduction of risk factors,” ‘choices of daily living are
appropriate for meeting goals,” and ‘expresses desire to manage the
illness (e.g., treatment, prevention of sequelae). Other diagnoses
made over the four visits are described in Table 1.

Risk for imbalanced fluid volume was a prevalent diagnosis con-
sidering all patients and visits: 56.5% in visit no. 1; 52.2% in visit no. 2;
61.9% in visit no. 3; and 75% in visit no. 4. Because the risk factors
listed in NANDA-I for this diagnosis do not include patients at risk for
excess fluid volume, the following related factors were considered as
risk factors: compromised regulatory mechanism, excess fluid intake,
and excess sodium intake.

3.2. Nursing outcomes identified during home care visits

Of the eight outcomes selected and measured during the visits, four
belonged to the health & knowledge behavior domain (50%), as follows:
knowledge: treatment regimen; compliance behavior; knowledge:
medication; and symptom control. Significant increases were observed
in this domain for all outcomes when comparing mean scores obtained
at visits no. 1 and 4 (Table 2 & Fig. 1; p < .001 for all comparisons).

The other four outcomes assessed belong to three different NOC
domains, namely, functional health (activity tolerance and energy

conservation), physiologic health (fluid balance), and family health
(family participation in professional care). The scores obtained for
activity tolerance and energy conservation increased significantly
from visits no. 1 to visit no. 4 (p = .004 and p < .001, respectively).
Fluid balance and family participation in professional care did not
show statistically significant differences (p = .848 and p = .101,
respectively) (Table 2 & Fig. 2).

3.3. Nursing interventions implemented during home care visits

Of the 11 NIC interventions implemented, the most frequent ones
were from the behavior domain, in categories patient education and
behavior therapy, as follows: health education; self-modification
assistance; behavior modification; teaching: disease process; and
teaching: prescribed medication. The following interventions were
also implemented: nutritional counseling; family involvement pro-
motion; family mobilization; energy management; fluid monitoring;
and telephone consultation. Because NIC interventions followed a
previously established protocol, all 11 interventions were implemen-
ted in all visits; the only variation across visits was the number of
activities implemented. Out of the 11 interventions applied, eight
showed a statistically significant improvement when comparing
mean outcome scores obtained for visits no. 1 and 4 (Table 3).

4. Discussion

This study tested in a home care setting the effectiveness of
nursing interventions in patients with heart failure in home care.
Interventions were implemented using a previously established pro-
tocol (Azzolin et al., 2012) based on the combined use of NANDA-I,
NIC, and NOC taxonomies.

Table 2

Mean scores obtained for nursing outcomes according to NOC.
NOC outcomes/indicators HV1 (n = 23) HV2 (n = 23) HV3 (n = 21) HV4 (n = 20)
Compliance behavior (1601 )* 3.05 (0.18) 3.42 (0.18) 3.57 (0.19) 3.95 (0.18)
Knowledge: treatment regimen (1813)* 2.33 (0.14) 2.75 (0.12) 3.13 (0.14) 3.59 (0.14)
Knowledge: medication (1808)* 2.28 (0.14) 2.67 (0.14) 3.00 (0.17) 3.55 (0.16)
Symptom control (1608)" 1.74 (0.14) 2.21 (0.13) 2.67 (0.12) 3.18 (0.16)
Fluid balance (0601)" 4.49 (0.07) 4.57 (0.07) 4.45 (0.09) 4.58 (0.06)
Energy conservation (0002)* 3.87 (0.14) 4,00 (0.14) 4,14 (0.13) 427 (0.13)
Activity tolerance (0005) 3.39 (0.25) 3.80 (0.22) 4.05 (0.23) 4.17 (0.19)
Family participation in professional care (2605)% 3.23(0.37) 3.82 (0.27) 4.38 (0.24) 4.33 (0.52)

Data expressed as mean (standard error).
* Domain: health & behavior knowledge.
T Domain: physiological health.
¥ Domain: functional health.
§ Domain: family health.
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Fig. 1. Nursing outcomes measured over 6 months (health & knowledge behavior
domain): knowledge: medication (95% CI —1.66 to —0.87, p <.001); knowledge:
treatment regimen (95% CI —1.53 to —0.98, p < .001); symptom control (95% CI —1.93
to —0.95, p <.001); and compliance behavior (95% CI —1.24 to —0.56, p <.001).
HV = home visit.

In our study, of the 11 NIC interventions applied, eight showed
evidence of effectiveness according to mean NOC scores obtained over
the 6-month follow-up period: self-modification assistance, behavior
modification, health education, teaching: prescribed medication,
teaching: disease process, nutritional counseling, telephone consul-
tation, and energy management.

The self-modification assistance intervention first assesses the
patient's knowledge and skills and only later suggests the actual
implementation of changes. Behavior modification differs from self-
modification assistance in that it emphasizes and stimulates the
replacement of undesirable habits with healthy ones. Similarly, the
interventions health education, teaching: prescribed medication, and
teaching: disease process also seemed to converge on the need for
changes in behaviors and attitudes that the patients can learn over
the course of their disease. All five of these interventions fall within
NIC behavior domain, that is, care interventions aimed at providing
support for the patient's psychosocial functioning and at facilitating
lifestyle changes.

HV1 HV2 HV3 HV4

—&— Activity tolerance — Fluid balance

—#— Energy conservation ~ —=— Family participation in professional care
Fig. 2. Nursing outcomes measured over 6 months (other domains): activity tolerance
(95% CI —1.38 to —0.18, p = .004); energy conservation (95% CI —0.62 to —0.19,
p <.001); fluid balance (95% CI —0.25 to 0.07, p = .848); family participation in
professional care (95% CI —2.31 to —0.11, p = .101). HV = home visit.

The patient's self-management, attitude to change behaviors, and
skills developed to maintain their personal health are usually referred
to as self-care (Riegel et al., 2009). Self-care has been the subject of
different studies involving patients with heart failure and has shown
benefits in controlling and maintaining the disease (Rodriguez-
Gasquez, Arredonho-Holguin & Herrera-Corte, 2012; Mussi et al.,
2013). Recently, two Latin American studies assessing self-care at
home have shown that self-care interventions were effective in
improving the patients' knowledge of the disease, self-care, and
compliance with treatment (Rodriguez-Gasquez, Arredonho-Holguin
& Herrera-Corte, 2012; Mussi et al., 2013). These findings provide
further evidence that non-pharmacological, low-cost interventions,
based on continuous follow-up, bring benefits to patients, especially
when carried out in their real care setting.

Guevara, Estupifian, and Diaz (2011) used the same taxonomy
applied in the present study (NIC) as employed in patients with
chronic disease and confirmed the effectiveness of the interven-
tion teaching: disease process in patients diagnosed with knowl-
edge deficit or ineffective self health management. The 246 patients
of that study were distributed into three groups, as follows: con-
trol group (n = 91), patients prepared for hospital discharge only;
group 2 (n = 103), patients prepared for hospital discharge and
receiving telephone interventions during the first and second weeks
after hospital discharge; and group 3 (n = 52), patients receiving
the interventions described above plus one home visit after
discharge. The teaching: disease process intervention was among
the most frequently employed, but it was less frequent in group 3.
Even though this difference was not explained by the authors, it
could possibly be due to the more severe conditions observed in
this group.

Schneider and Slowik (2009) also assessed patients with different
heart conditions in relation to NIC interventions applied during home
care. The authors showed that patients with heart failure required
more hours and days of home visit than those with coronary artery
disease or other heart conditions. In that study, teaching: disease
process was among the interventions most frequently implemented,
whereas energy management, teaching: prescribed medication, and
fluid monitoring were among the 20 most prevalent ones (Schneider
& Slowik, 2009).

The sixth intervention applied, which was also shown to be
effective, was the nutritional counseling intervention. Suggested
activities included sodium and fluid restriction in 100% of the patients,
emphasized at all visits. Effectiveness of the nutritional counseling
intervention had already been shown in another study that followed
patients during home care visits. That study showed a significant
improvement in the patient's knowledge of diet following educational
intervention (p = .04) (Bowles, Holland, & Horowitz, 2009).

The seventh effective intervention, follow-up by telephone, has
been studied in patients with heart failure as an additional tool for
patient management. A study conducted at the Heart Failure Centre
of the National Taiwan University Hospital evaluated the effective-
ness of telephone interventions in patients with systolic heart failure
(divided into intervention and control groups). The intervention was
based on telephone consultations carried out by a nurse specialist
48-72 hours following hospital discharge and, subsequently, every
2 weeks for 6 months. Hospital admissions for all causes and for
decompensated heart failure were significantly lower in the group
that received telephone calls. Among readmitted patients, the dura-
tion of hospital readmission was shorter in the telephone interven-
tion group (p = .002) (Chen et al., 2010). Conversely, a randomized
clinical trial carried out in Brazil failed to find positive effects asso-
ciated with telephone interventions in relation to clinical events.
However, in this case, the two groups that received guidance during
hospital stay showed a significant improvement in relation to
knowledge of the disease and self-care, independently of contact
by telephone (Domingues et al., 2011).
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Table 3
Effectiveness of NIC interventions based on NOC outcome evaluation.
NIC interventions NOC Difference between mean scores’ P
Health education Knowledge: treatment regimen 1.25 <.001
Self-modification assistance Compliance behavior 0.92 <.001
Behavior modification
Telephone consultation
Nutritional counseling
Teaching: medication Knowledge: medication 1.27 <.001
Teaching: disease process Symptom control 1.44 <.001
Energy management Activity tolerance 0.78 .004
Energy conservation 0.40 <.001
Family involvement promotion* Family participation in 1.10 101
professional care
Family mobilization™
Fluid monitoring* Fluid balance 0.09 .848

* Ineffective interventions according to outcome analysis.

T Differences between mean scores obtained for each outcome in visit no. 1 vs. visit no. 4.

The eighth intervention, energy management, despite the low
prevalence of the diagnosis of fatigue in this sample, proved to be
effective. Other proposed interventions, such as energy control and
exercise promotion, were considered relevant in the study by Assis,
Barros, and Ganzarolli (2007). The same authors also assessed activity
tolerance in patients hospitalized for heart failure and observed
improvement in Likert scale results when comparing the first and
seventh day of hospitalization. Recognizing energy limitations, which
is part of the energy conservation outcome, was present in 75% and
83% of the patients on the first and seventh day of hospitalization,
respectively. The same outcome was also assessed in our study
and showed improved scores in the fourth visit compared with first
visit results.

All the NOC outcomes in the health and knowledge behavior
domain showed statistically significant improvement over the
6-month follow-up period. Compliance behavior showed a moderate
score in visit no. 1 and a significant improvement in visit no. 4,
although still moderate (scores 3.05 and 3.95, respectively). One
possible explanation for this result is the fact that our chronic patients
had been under treatment for over 3 years. Despite the relevance of
this outcome for the goal of improving patients' self-care, it has not
been evaluated in other studies to the authors' knowledge.

The outcomes knowledge: treatment regimen and knowledge:
medication showed low scores in visit no. 1. Notwithstanding, the
scores obtained in visit no. 4 evidenced an evolution toward moderate
levels of knowledge (both scores above 3.5 in visit no. 4). Previous
studies have also evaluated chronic and/or heart failure patients and
shown similar results, that is, despite the long duration of the dis-
ease, patients still showed a poor knowledge about pharmacological
and non-pharmacological treatment (Yera-Casas et al., 2009; Rojas-
Sanchéz et al., 2009). In particular, knowledge of the medication being
used has been shown to improve compliance with pharmacological
treatment; lack of such knowledge was responsible for 24% of the
cases of decompensation (Mangini et al., 2008).

A poor knowledge of treatment may cause the progression of
disease symptoms. This may probably explain why the symptom
control outcome showed the worst score in visit no. 1. In visit no. 4, in
turn, scores were moderate. A previous study assessing self-care in
patients with experience of heart failure symptoms versus novice
patients showed that experience accounted for 9% of the variance in
self-care maintenance scores in novice patients. Novice patients
showed an average score of 8 points lower than that of experienced
patients (63 £ 16 vs. 71 £ 14, p = .05) and were less likely to adopt
adequate self-care management (OR, 0.73; 95% CI 0.5 to 0.9)
(Cameron et al., 2010).

The lack of early discharge planning and the low number of
guidance sessions on the last day of hospital stay may be possible
causes for the patients' lack of knowledge of their own disease and

treatment. The last day of hospital stay is a critical time and a
potential source of anxiety for the patient. Whereas different types
of guidance are usually given in relation to prescription, reevalua-
tions, and exams that have to be taken, proper health care
information is often overlooked (Suzuki, Carmona, & Lima, 2011;
Aliti et al., 2007).

One possible limitation of this study is the absence of a control
group, even though it could be argued that patients were their own
controls over the 6-month follow-up period. The methodology here
employed proved effective in comparing and measuring the evolution
obtained with the interventions implemented. Notwithstanding, the
inclusion of a control group could definitely maximize the impact of
our findings.

Clinical researches assessing the use of nursing taxonomies are still
scarce. The evidence here reported points to the need for additional
studies conducted in real clinical settings. We believe that this study
can lay the foundation for future, similar investigations.

Conclusions

This study showed the effectiveness of eight NIC interventions,
namely, health education, self-modification assistance, behavior
modification, telephone consultation, nutritional counseling, teach-
ing: prescribed medication, teaching: disease process, and energy
management, of a total of 11 interventions comprising a protocol
previously established for the home care of patients with heart failure,
in line with NANDA I, NIC, and NOC taxonomies. The effectiveness of
these interventions was confirmed based on the improvement of
mean NOC scores over a 6-month follow-up period and suggests that
the NANDA-I, NIC, and NOC linkage is useful in patients with heart
failure in home care.
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