International Journal of Caring Sciences September-December 2014 Vol 7 Issue3 757

ORIGINAL PAPER

I mplementation of the Nursing Role Effectiveness M odel

Antonio Fernando Salgueiro Amaral, RN, MSc, PhD (c)

Professor, Nursing School of Coimbra, Portugal

Member of the Sigma Theta Tau International

Researcher on the Health Sciences Research Unit affiliated on FCT (Portuguese Foundation for
Science and Technology)

Pedro Lopes Fereira, PhD

Associated Professor, Faculty of Economics, University of Coimbra, Portugal

Member of the CEIS (Study Center for Health Studies), M ember of the Portuguese Observatory of
the National Health Service, Portugal

Maria L ucilia Cardoso, M Sc
Resear ch Scholar ship, University of Coimbra, Portugal

Tema Vidinha, RN
Resear ch Scholar ship, University of Coimbra, Portugal

Correspondence: Antonio Fernando Salgueiro Amaral, Escola Supet@Enfermagem de Coimbra. Rua 5 de
Outubro | Apartado 7001 | 3046-851 Coimbra — Paitagnail: Amaral@esenfc.pt

Abstract

Given the economic constraints and efforts to aghefficiency and effectiveness in health careesyst
nurses’ contribution should be analyzed. The Ngrsiole Effectiveness Model examines nurses’
contribution to health care based on specific imtahips between structure, process and outcome
variables. A cross-sectional and longitudinal stueys carried out in 26 units of four hospitals fe t
central region of Portugal to test this model. fatsample of 1764 patients and 364 nurses wasnelita
Data were analyzed using SPSS and AMOS 21. Thearedhips between the variables were tested using
the Structural Equation Modelling, indicating a dodata fit and statistical significance. In additito
assessing nurses’ contribution, this model undeslihe value and effectiveness of nursing care.

Keywords: Nursing care, Effectiveness, Process and Outconses&snent (Health Care), Structure of
Services.

Introduction the contribution of professionals, particularly
Jaurses, so as to ensure a cost-effective quality
are (Aiken, Clarke, Cheung, Sloane, &
ilber, 2003). Since nurses are the largest
feel more autonomous are more likely t roup of health care professionals, the costs
and impact of their actions must be an area of

produce benefits (Britnell, e o
Ambres, & Berg, 2012). Organizations haysoncemn for the decision-makers and policies

. in this sector (Newbold, 2008). Irvine, Sidani
to be restructured from a perspective of valuf -
and accountability to ensure the quality ofmd McGillis (1998) developed a conceptual

nursing care, safety and satisfaction of usercnsz)or]q[?ilt)utt(i)ong?/\l/(ij'[iinﬂt]ﬁe i?)srﬁsf&egaviorgnwgﬁs
and health care providers in a cost: P

containment environment (Irvine, SidaniOf health care provision - the Nursing Role

Keatinas. & Doidae. 2002: Newbold 2008)’Effectiveness Model(NREM). This model
gs, A ' ' relates the achievement of nursing-sensitive

Efficiency and effectiveness measures in the tient  outcomes to the independent
health care system should take into accouRf P ’

Health organizations which promote strategi
focused on delivering value to patients an
practice environments where professional
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dependent and interdependent roles assum8ttucture variables are associated with nurses,
by nurses. patients and the inpatient unit, and they
influence the processes and outcomes of care.
egéperience level, knowledge and skill
evel are nurse variables (Preuss, 1997).

This paper aims to present the NREM, as wi
as the results of a study that tested some of t
model’s propositions.

Patient variables include age, physical
Nursing Role Effectiveness M odel function, diagnosis, and co-morbidities
The literature highlights two research(lrv'ne’ Sidani, Keatings, &

approaches to the measures that best capt
the effectiveness and quality of nursing car
in hospital settings (Van den Heede
Clarke, Sermeus, Vleugels,

ours per patient day, care organization and
e practice environment are variables
telated to the inpatient unit (Irvine, Sidani, &

Aiken, 2007). The first approach focuses ONcGiIIis-Hall, 1988, Lake, 20(.)2)' The
the care process, and is based on tfpgocess component relates to the independent,

assumption that outcome achievement ilglterdependent and dependent roles of

variable, and that this variability depends o ursing. Nursmg S mdepend_e_n.t.role concerns
nt e functions and responsibilities of nurses

the characteristics of patients, nurses arnd.”. : . . )
: |(_r_,nt|ated in response to a nursing diagnosis,

nd which do not require a physician’s order
rvine, Sidani, & McGillis-Hall,
988; Sidani, Doran, & Mitchell, 2004). The
Mitchell, 2004). The second approach focuségtgrdependent role concerns the functions
which nurses share with other members of the

on patient  safety,  whichincludes th . .
P y %Health care team to ensure the integration and

unintended effects of care, such as medicati dinati f vatient i Sidani
errors, patient falls, and nosocomial infection%oor. ination of palient care ( rvine, ~sidani,
eatings, & Doidge, 2002). Finally, the

(McGillis-Hall, Doran, & Pink, 2004). These

effects are analyzed based on nurses’ level g?pendgnt role concerns activities iniiated by
. nurses in response to a medical order. These

education and the teams’ skill mix ~ > . . . )
(Needleman Buerhaus. activities were not investigated in this study

Mattke, Stewart, & Zelevinsky, 2002; Aiken, due to data access problems. Outcome

Clarke, Cheung, Sloane &, Silber, 2003) variables include the patient’'s functional
' ' ' ' ' status, their performance of activities of daily

Unlike other approaches, the NREM intendfiving (ADLSs) and instrumental
to explain the multiple factors that influenceactivities of daily living (IADLs), and their
patient status and nursing care, thus reflectingerapeutic self-care ability as a way to

their mediating role (Sidani, Doran, &manage the disease, the symptoms and the
Mitchell, 2004). This model explored treatment (Sidani, 2011).

the perspective focused on the care process, in .

which the domains of the nursing role onceptual Model of Analysis

(independent, dependent andNurses’ capacity to engage is influenced by
interdependent) are analyzed as a linindividual variables and organizational
between the organizational structure, patientstructure variables (Irvine, Sidani, Keatings,
characteristics and the outcome’ Doidge, 2002). For instance, successful
achieved. Thus, the model describes thaterventions require an effective nurse-
relationships between the structure, procegmtient interaction, and, as both patient and
and outcome variables, following thenurse characteristics can influence this
taxonomy proposed by Donabedian (1980) teelationship and, consequently, outcome
qualify the variables that promote health carachievement, they both should be analyzed.

quality and effectiveness (Irvine, Sidani, &I'herefore, the level of education, in particular

McGillis-Hall, 1988). Therefore, nursing- vanced education, and the professional
sensitive outcomes emerge whenever chang%%e ory are indicato’rs of nurses’pknowled e
in patients’ condition can be justified by an gory 9

- . . and skills. Studies highlight an association
empirical link between them and nursing . een  these indgi]cat%rs and patient
interventions (Given et al., 2004).

outcomes. Clinical expertise is defined as a

ggidge, 2002). The number of nursing care
t

expected outcomes, as well as the patien
health status prior to the event that triggere
hospital admission  (Sidani, Doran,
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hybrid between formal theoretical knowledgestaffing and diversity of care providers may
and practical knowledge (from experience)influence the communication between the
thus reflecting the ability to make criticalnurse andthe patient/family, as well as
decisions in complex situations (Bennerpatients’ perceptions of their needs, thereby
2001). This variable is highly correlated withhampering individualized care (Suhonen,
patient outcomes and the overall quality o¥alimaki, Katajisto, & Leino-Kilpi, 2007).

health care (Aiken, Clarke, Cheung, Sloane, %s for the process/outcome relationship,

Silber, 2003). Simultaneously, the ability tonursing’s independent interventions have a

ezi;brisfgriri} e::scu\()zggmargiggifg v\\//\:![tf? t&%irect effect on clinical and functional patient
P y utcomes, as well as on patents’

effectiveness of therapeutic SeIf'c"’lrfesatisfaction with care. Education has been

management following _ discharge (S'dan'the most investigated independent nursing

2011). This characteristic is also referred t?ntervention (Brown cited by Doran, 2011)

asa guarantee of good phyS'C'an'nurslgatient/family education focuses mainly on

relationships (Doran, 2011), reduction in :
.. strategies to manage symptoms and self-care,

Irzrggéh of(ztr?;/u(sShortglrlaete?l., 1?/32)’nrgfrta“gwhich means educating for independence
. : ber, gner,  Hynile performing ADLs (Doran, 2011).
Zimmerman, 1986), emergency admissions

and unplanned readmissions (Naylor cited byl ethodology

Doran, 2011). A cross-sectional and longitudinal design was
Patient variables, such as age, gender, typeused to collect data on nurses and patients.
disease and immune status influence thEhe study was conducted in 26 medicine and
responses to some nursing interventionsurgery units of four hospitals in the central
especially interventions related to healthiegion of Portugal. One was a university
education, therapeutic education (Sidartiospital with 1375 beds; two were central
& Braden, 1998), and the person’s healthospitals, both with all the services (416 and
status prior to becoming ill (Sidani, Doran, &626 beds); and one was a district hospital (356
Mitchell, 2004). beds). These hospitals were selected by
o - . . _convenience given that they could be easily
Irr:i?sor?h?['Z?ggﬂ;{tghﬂfcfﬁgftnCsr;];'snsri)ggzp zccessed and rgpresented, in some way, the
Portuguese reality. Although two hospitals

nursing practice, which was defined by I‘ak(?'nerged into a university hospital during the

(200.2) as practice environment, carn, udy, that did not compromise the study and
also influence the nursing care process a sults

outcomes (Aiken, Clarke, Cheung, Sloane,

Silber, 2003; Estabrooks, Midodzi, Permission to conduct the study was granted
Cummings, Ricker, & Giovannetti, 2005).by the hospitals’ administration boards, after
The number of Nursing care hours per patiefositive opinion of the ethics committees. The
day (HPPD) is a structure variable thaparticipation from both nurses and patients
influences the performance ofwas voluntary, and each patient or
interventions and, consequently, outcomeepresentative was asked to give his/her
achievement. It has been associated withriting consent.

patient safety in terms of the occurrence 0éxcept for head nurses, all of the nurses were
falls, pressure. ulcers  and meo!matp art of the sample. Only patients who had
errors, but also in terms Of. the relatlonsr_u een hospitalized for three or more days were
with lack of psycho-educational and socia ncluded in the sample. To self-complete the
interventions. Several studies indicate tharhstruments, they needed to be able to read

nurses’ work overload and undersized team(;ncl write in Portuguese and could not
are associated with more negative outcomes, o any  cognitive and/or physical

(Aiken, Clarke, Cheung, Sloane, & Silber,im ; - 1
) - . pairment preventing them from filling out
2003; McGillis-Hall, Doran, & Pink, 2004) the instruments.

and a functional decline between admission
and discharge (Lush et al. cited by DorarRatient's data were collected between March

2011). Other studies show thatand July, 2012, while nurses’ data were
variables related to work organization, nurseollected between July and August, 2012.
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Nurses’ datawere collected throughn a nursing specialty by the total number of
gquestionnaires, while patients’ data wera@urses in the team. Clinical expertise was
collected using self-administered instrumentassessed using tk&inical Nursing Expertise
and instruments completed by nurses based 8arvey(CNES), validated for the Portuguese
their assessment of the patients’ health statysopulation by Amaral and Ferreira (in press).
To ensure anonymity, patients/relatives had Bhe survey is composed of34 items
specific box in each wunit to put thecorresponding to the nurses roles and
questionnaires. functions, and nurses are asked to report their
level of ability for the role or function on a 5-
point scale, ranging from competent to expert.
An evidence-based model of analysis of th§]=_ e variables related o atients’
relationships between structure, process an L . 0P )
outcome variables was built for this studyC aracteristics were: (i) age, (ii) diagnosis,

which followed the assumptions of the(iii) health status prior to the event that
NREM triggered hospital admission, and (iv) average

length of stay. Data for these variables were
Structurevariables collected using the instrument to record the
Structure variables correspond toZigigt:r;]gg?ditior}h;?:ﬂ:ﬁ;?}?ﬂonal Resid::&te
organizational, nurse and patient variables. Care (InterRAI-AC) for the Portuguese
The following organizational variables werepopulation (Amaral & Ferreira, 2014), which
used: (i) the practice environment and (ii) thgvill be described ahead.

number of nursing hours per patient day. Th
practice environment was assessed using t
Portuguese version of  tiactice The following process variables were used: (i)
Environment Scale of the Nursing Workurses’ perspective of individualized care and
Index(PES-NWI) (Amaral, Ferreira, & Lake, communication, which we associated with
2012), which is composed of 31 itemghe independent activity; and (i) the
grouped into five dimensions: (1) nursephysician-nurse relationship, which we related
participation in hospital affairs; (2) nursingto interdependent activity.

foundations for quality of care; (3) nurs;&/gdividualized care was assessed using

Variables and I nstruments

ﬁéoce&s Variables

manager ability, leadership and support; (4 o : ’
staffing and resource adequacy; and ( :rg}g'r:”\?;%l;ig ?Oa:re thﬁcalePortuNL:Jézg
collegial nurse-physician relations. The y g

instrument was completed by nurses, WhBOpulatlon by Antunes et al. (2011), where

indicated their level of agreement on a scalgurses report how 'Fhey ensure that care is
from 1 (strongly agree) to 4 (Stronglyperson-centered. This 34-item scale assesses

disagree). The scores of each item werlé(v0 dimensions:

reversed so that the highest scorél) support for patients’ individuality through
corresponded to a higher level of agreemergpecific nursing interventions and

For data analysis, Lake (2002) proposed t

use of the means calculated in each answer.%) nurses perception of the value assigned to

individuality in care provision.

The number of nursing hours per patient OIa“}rlhese two dimensions are composed of 17
corresponds to the sum of the numbe

. . . |Eems that assess three sub-dimensions:
of nurses working in aZ24-hour period

multiplied by the number of hours worked by(1) support for clinical situation;
nurses divided by the number of existing bed
For this, we took into account the unit's full

capacity, instead of the bed occupancy rate. (3) support for the patients’ decisional

. ) control over care.
In relation to nurses, the variables used were

as follows: (i) ratio of specialist nurses in théNurses answered on a Likert-type scale
team and (i) clinical expertise. The ratio ofanging from 1 (strongly disagree) to 5
specialist nurses was calculated by dividingstrongly agree), with high scores reflecting a
the number of nurses with advanced trainingigh level of agreement with the practice of

fZ) support for personal life situation; and
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individualized care. The ‘shopping’ and ‘transportation’. This scale
variablecommunication was also assessedproduces a total score ranging from 0 to 48,
using a 13-item subscale of the CNES. Thi#hne highest scores representing greater
physician-nurse relationship was assessefpendence. The ADL Hierarchy Scale
using a subscale of the PES-NWI (Amaralassesses the level of dependence in the
Ferreira, & Lake, 2013). performance of ADLs, and is based on an
algorithm which combines the variables ‘self-
performance in personal hygiene', ‘self-
We focused on the patients’ functional statuperformance in locomotion, ‘self-performance
because it emerged in the literature as ia toilet use’, and ‘self-performance in eating’.
measure for capturing how people perfornThis scale is divided into seven different

Outcomevariables

their ADLs and also because it allows for @evels of performance: ‘Independent’,
positive  perspective of outcomes. InSupervision required’, ‘Limited impairment’,

addition, the functional status, as an outcont&xtensive assistance required - 1
measure, is likely to be sensitive to nursin¢Extensive  assistance required - 2,

care because much of the nursing practice Bependent’, ‘Total dependence’. The Short
concerned with diagnosing and intervening iDL Hierarchy Scale uses the variables: ‘self-
the patients’ response to illness and itperformance in personal hygiene’, ‘self-
treatment (Irvine, Sidani, Keatings, &performance in mobility’, ‘self-performance

Doidge, 2002). in toilet use’ and ‘self-performance in eating’,
Functional status was assessed using t @'Ch are recode_d and summed to range from
interRAI  AC (Amaral & Ferreira, 2014), to 16. The_: highest SCOres show greater
which is composed of several dimensions thg&ependence in performing ADLs. F'or these
assess different clinical areas, in three stag vse!rlables, we calculated the d|fferen.ce

(i) Preadmission, i.e. within a three-day perio etween the _scores - at ad_m|SS|on
prior to the onset of the situation which@nd at discharge, in Whlchag'reater difference
precipitated admission (informants can bgorresponds 10 a better evolution.

family if patients are unable to cooperate); (iifrhe Therapeutic Self-Care Scale which was
Admission, i.e. within the 24 hours followingtranslated and validated for the Portuguese
admission; and (iii) Discharge, in which thepopulation by Cardoso, Queirés, Ribeiro, &

assessment relates to the 24-hour period pridmaral (2014) was also used. The total score
to discharge. Knowing the health status prian this scale corresponds to a better or worse
to the episode of illness allows not onlypreparation for returning home.

establishing a connection with the curre his 12-it e i lied at disch d
status, but it may also be used as a referen gis te-ltem scale 1S applied at discharge, an
for patients’ rehabilitation and treatment,aSkS patients to rate on a scale from 1o 6,
since it influences the outcomes of car@) their knowledge ofthe prescribed

(Sidani, Doran, & Mitchell, 2004). medications and treatments;

The instrument has several sections, but w@) their ability to recognize signs and
used the algorithms recommended by thgymptoms;

InterRAl organization V\,’h'Ch comblne Itemséiii) their ability to carry out treatments as
related tothe person’s functional an rescribed: and

cognitive  dimensions and produce the '

following scales: (i) Instrumental Activities of (iv) their knowledge of what to do in case of
Daily Living Scale; (ii) Activities of Daily an emergency.

L|V|_ng_ H|erarch_y S.C?"e; ?”d (iii) Short In addition to these variables, patients’
Activities of Daily Living Hierarchy Scale. erception of individualized care was also

The “Instrumental ADI.‘ Scale assesses t alyzed using the Portuguese version of the
level of dependence in the performance 9hdividualized Care Scale - PatietAmaral,

activities and is based on the recoding and, . .aira & Suhonen 2014). This 34-item
summation of the variables Self-Performancg, s oqministered scale was applied at

in IADLs and Capacity for ‘meal preparation’,diSCharge and divided intotwo parts: (i)

‘ord|nar_y housgwo_rk, ’rr]anaglng f',“a}”c?s ’patients’ perspective of whether individuality
managing medications’, ‘phone use’, ‘stairs’,

www.inter nationaljour nalof caringsciences.or g
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is taken into account in specific nursinghypothetical causal relationships among
interventions (17 items); (i) to what extentvariables. A scheme or model of associations
patients perceive their care as being created between the variables, which are
individualized (17 items). verified through parameters indicating the
impact of independent variables on dependent
variables (Marbco, 2010).

Data were analyzed using SPSS (versioR model
22) and AMOS (version 21). The
relationships among the structure, process a
outcome variables were tested using th : : )
structural equation modelling (SEM). Thiscorgpo_sed foff maglfest varlhablesh Vl\gthh
method is recommended to test the validity ofe lating _efiects between  them, the Pat

theoretical models which aim to explain nalysis model was used.

Data Analysis
of relationships between the

riables was created and tested using
M (Figure 1). As the model is only

Figure 1 - Model with paths between structure, process and outcomes variables

Structure Process Outcomes
Unit Structural Variables
# Practice Environment Nurses” Independent Role
# Nursing Hours per Patient Day ¥ Communication —
¥ Individualized Care Scale — »  Activities of Daily Living - Scale
Nurse Structural Variables Nurses Interventions Short
# Clinical Nursing Expertise »  Activities of Daily Living -
# Nurse Specialists Ratio Hierarchical scale
Nurses’ Interdependent Role » Therapeutic Self Care
Patient Structural Variables »  Physician / Nurse » Instrumental Activities of Daily
¥ Age Relationship Living
# Length of stay # Individualized Care Scale —Patients
» Medical diagnosis - Perception
» Person’s health status prior to
the current hospitalization

The purpose of SEM is to determine if thevariables, Cohen, Cohen, West, and
propositions depicted in tH¢REMare Aiken (2003) suggested that if all paths
consistent with our data. Consistency betwedretween mediators were significant, then the
the predicted and the observed relationshigstal effect of mediation would also be
lends empirical support to the model. Taignificant.

ensure its reliability, the variables were teSte‘f'aking into account that the model is not

for nprmahty .usmg the asymme.try andsaturated, the model’'s goodness-of-fit was
kurtosis values; the lack of outliers; and thé . . ) 2 i
etermined using the chi-squarec), in

lack of multicollinearity between independenfj

. which the most accepted values are p > 0.05
variables (VIF and Tolerance values). The b > 010 (Barret cited by Mardco,

. . . _ r
significance of the regression coefficients wa% . . : .
oS 2010); theComparative Fit IndeXCFl), in
assessed by estimating the parameters usi ich CFI values below 0.9 indicate a poor

the maximum likelihood method. fit, between 0.9 and 0.95 indicate a good fit,
The quality ofthe SEM was assessed band above or equal to 0.95 indicate a very
analyzing the coefficient of good fit; and thdRoot Mean Square Error of
determinatioiR?), in which values above 0.5 Approximation(RMSEA), in  which values
indicate models with adequate explanatorgbove 0.1 indicate a poor fit and below 0.08
power. The test used to assess the significanicglicate an appropriate fit (Mardco, 2010).

of the regression coefficients of the model’?
exogenous variables was the Z-statistics, ar%%

respective  sianificance.  To  assess ructure, process and outcome variables, it
pec sign! ' , h\(l?/as necessary to aggregate the nurse data to
statistical significance of the mediator.

the unit level and then disaggregate the data to

order to test the relationships between
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the patient level. Thus, each patient wadfter comparing the samples from the four
assigned an average value for the nurse ahdspitals, the chi-square test showed that
unit structural and process variables. there were no significant differences between

The aggregation of each variable wa e number of men and womexf% 6.626; p=

validated by determining the level of .085). The _mean age of the patients was
agreement of each individual in the group anao'78 yearsd=16.9 years).

the level of variance of each group in relatiomhe ANOVA test showed no significant
to each variable. Ideally, the latter variancéifferences in the mean ages between the four
should be greater thanthe formerhospitals (F=0.604; p=0.612).

A significant F-ratio indicated that the . . .
between-group variance was large ands the SEM analysis cannot include missing

confirmed the possibility of data aggregatioﬁ’alues’ the cases with missing values in the
(Dixon & Cunningham, 2006) One-wayva”ables were excluded. As the response rate

analysis of variance was run to assess tq%ngf(li)hleg?&e;r?ihgilcf)-tgla:gslnzgg;nfgfeWtﬁa
possibility, and significant F-ratios were o esp !
number of missing cases increased. Thus,

obtained for all variables, which indicateancter excluding these cases. 702 valid cases
that units were statistically different in terms 9 ’

of the structure and outcomes variables. were used.
g’he nurses’ response rate was 66.2% (361

Prior to the SEM, a linear regression was . . ' .
performed using the patients’ age, length 0\falld guestionnaires): 55.7% from medical

. o .
stay, diagnosis and outcomes to control foW"tS and 44.3% from surgery units. The

their effects on outcome achievement. To thirsespondents average age was 35 yase8 (

: - : : ears). With respect to their level of
?;Lﬂ}n%r?gpyosdﬁzegg; d%gﬁgymgg g a'{:; Sgr?]lé ucation, 80.4% of nurses had a bachelor’'s
y ’ 0 - 1 0,
diseases, cerebrovascular diseases, infectio ggree, tlS,A) hgd a post g[jadul%tlgg, z'r? /gl had
abdominal diseases, nheoplasms, trau masters —degree - an =70 had a

and others) and transformed into dumm pecialization deg_re(_e in _nursing_. Of th‘?se’
variables before regression as they we 7.7% were specialized in medical-surgical

qualitative variables. The most commor{'ursmg and 34.4% in rehabilitation nursing.

diagnostic groups were those associatethe average length of professional experience
with abdominal and pulmonary diseasesvas 12 yearssE7 years). On average,
Length of stay was also added because nurses had been working in their units for 8
could influence nurses to obtain significanyears 6=6 years). The average number
patient outcomes. Our analysis is based on tbénursing care hours per patient day was 3
assumption that when length of stay ifours 6=0.57h). Sample distribution s
short, there is not enough time to achievpresented in Table 1.

results; and when length of stay is long, ther‘T"able 2 presents the results obtained in each

is perhaps a more complex clinical situation _ . o
X b P ariable, as well as the reliability of each

that, in its turn, may attenuate the effect of : :
. . : . .-~ .“scale. The internal consistency of the scales
nursing interventions  (Irvine,  Sidani,

Keatings, & Doidge, 2002). After the was assessed using the Cronbach's alpha. All

regression, the unstandardized residuals fOF them scored above 0.80, which indicates

each outcome variable were saved and th pod internal  consistency  (Cramer &
used as dependent variables in the SEM. yman, 2003). After excluding the missing

values anautliers the patients’ average age
Results dropped to 68.99 years= 16.99 years).

A total of 1823 patients was selected, but aftekfter the effects of patients’ characteristics
excluding the records that either were verhad been removed and using the non-
incomplete or did not meet the inclusiorstandardized residuals, the path analysis
criteria, a total sample of 1764 patients wagroduced the model shown in Figure 2.
obtained.
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Table 1 - Sample distribution

Variable Values No. % Mean Standard
Deviation
Patients Gender N=1764 Male 849 50.0%
Female 850 50.0%
N=702 Male 379 56.1%
Female 296 43.9%
Age N=1764 70.78 16.99
N=702 68.88 17.02
N=682 Without outliers 68.99 16.996
Nurses Age N=361 35.17 8.02
Education Bachelor’s degree 274 80.4%
Master’s degree 9 2.6%
Post-graduation 51 15.0%
Specialization With specialization 61 16.9%
Without specialization 300 83.1%
Type of specialization Medical-Surgical Nursing 23 37.7%
Rehabilitation Nursing 21 34.4%
Type of unit Medicine 201 55.7%
Surgery 160 44.3%
Length of professional experience 11.87 7.35
Length of professional experience in the unit 8.08 6.49
Units Hours per patient day 3.00 0.57
Total mean of nurses in the 26 units 20.93 6.20
Patients by unit 28.54 7.58
Results of the M odel cases. After rerunning the analyses and

Several paths with non-significant directexcludlng the non-significant paths, two paths

effects and outliers emerged from resul‘fpntmued to emerge with non-significant

analysis. The non-significant paths analyzegIreCt effects between the variables: the
effect of relationships on patients

using the z-statistic were: the effect of theerformance of ADLs using the Hierarchy

specialist nurses ratio on communicatio@ _ o

.~ Scale (Z=1.353; p=0.176), and the effect of
(Z:-1'318; p=0.187); the_eﬁect of_the praCtlcecommu(nication oFr)1 patie)nts’ perception of
environment on interventions forindividualized care (2=-0.219;
individualized care (Z=0.868; p=0.385); the ST

effect of communication . on patients,p=0.826). These paths were also excluded,

performance of ADLs using the Short Scaléhus.fresultlng r:n the final (T.Odg.l W'thCZ’Ut non-
(Z=0.001; p=0.999). the effect of Significant paths presented in Figure 2.
communication on patients’ performance offhe values of the adjusted model are
ADLs using the Hierarchy Scale (Z=-0.620presented in Table 3. The model explains 1%
p=0.535); the effect of communication onof the variance of activities of daily living
patients’ performance of IADL (Z=1.548; measured using the Short ADL Scale
p=0.122); the effect of interventions forand 2% o using the ADL Hierarchy Scale. It
individualized care on patients’ therapeutisvas also observed thatthe model only
self-care (Z=0.185; p=0.853); the effect okxplains 0.6% of the variance  of
interventions for individualized care onthe Therapeutic Self-Care Scale and 0.7%
patients’ performance of IADL (Z=-0.726; of the IADL Scale. Also, the model explains
p=0.468); and the effect of relationships om% of the variance of patients’ perception of
patients’ therapeutic  self-care (Z=1.092jndividualized care. As for the process
p=0.275). variables, the model explains 72% of the
After the outliers were excluded, the nong|men3|on Collegial nurse-physician

. C 5 : .
significant paths of the original model,r,elatlonShIps and 91% of the dimension

remained the same and we were left with GSfStabI'Shmg a good communication and a
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relationship of trust with patients andindividualized care. All direct effects between
family”, as well as 14% of the variables are significant.
interventions carried out by nurses for

Table 2 - Cronbach's a, Mean and Standard Deviation among the model variables

Model variables (Cronbach's «) Mean (x) Standard Deviation (o)
Individualized Care Scale - Nurses (@=0.949 ) 4.06 0.450
Practice Environment (¢=0.891) 2.57 0.307
Physician/Nurse Relationship (¢=0.813) 2.66 0.503
Clinical Experience (2=0.986 ) 3.464 0.814
Communication (x=0.968 ) 3.30 0.821
Hours per patient day 3.004 0.579
Individualized Care Scale - Patients (x=0.954) 4.232 0.7109
Specialist Nurses Ratio (%) 0.123 0.079
Therapeutic Self-Care With outliers n=702 «=0.978 3.331 1.413
Without outliers n=682 «=0.978 3.332 1.416
. With outliers n=702 (algorithm) 1.35 2.094
ADL Hierarchy Scale Without outliers n=682 (algorithm) 1.34 2.101
Instrumental activities of With outliers n=702 ¢=0.961 17.47 18.776
daily living scale Without outliers n=682 a@=0.961 17.25 18.741
With outliers n=702 «=0.972 3.34 5.535
ADL Short Scale Without outliers n=682 @=0.972 333 5.554
Length of stay W?th outliers.n:702 9.75 6.481
Without outliers n=682 9.68 6.425

Figure 2 - Final Model with Trajectories between structure, process and outcomes variables

Structure Process Outcomes

Practice environment Activities of Daily Living -

Scale Short

Communication
Clinical Nursing Expertise Activities of Daily Living -

Hierarchical scale

ndividualized Care Scale — Nurses
Interventions

N Specialists Rati
urse specialists Ratio Therapeutic Self Care

Instrumental Activities of
Daily Living
Nursing Hours per Patient Day Physician / Nurse Relationship
Individualized Care Scale —

Patients Perception
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Table 3 - Standardized Regression Coefficients and respective Statistical Significance

Communication Individualized Relations  Therapeutic Activities Activities of Instrumental Overall
Care - Nurses hips Self-Care of Daily Daily Living Activities of Average
Living Daily Living Individualiz
Hierarchy ed care
scale -
Patients
Specialist Nurses Z (p value) - Z=11.646 7=3.876 - Sig. Sig. Sig. Sig.
Ratio p<0.05 p<0.05
| Total Effect - .400 .093 - .063 .040 -.008 .107
Hours per Z (p value) 7=-5.278 7=5.586 7=3.039 Sig. Sig. Sig. Sig. Sig.
patient day p<0.05 p<0.05 p=0.002
| Total Effect -.065 .230 .074 -.006 .036 .024 -.006 .060
Level of Clinical Z (p value) 7=75.875 7=4.761 7=9.052 Sig. Sig. Sig. Sig. Sig.
Expertise p<0.05 p<0.05 p<0.05
| Total Effect .947 .182 .201 .081 .029 .029 -.017 .038
Practice Z (p value) 7=14.959 - 7=37.690 Sig. - Sig. Sig. Sig.
Environment p<0.05 p<0.05
| Total Effect 1153 - 828 013 - 056 -.068 -0.56
Communication Z (p value) - - - 7=2.308 - - - -
p=0.021
| Total Effect - - - .085 - - - -
Individualized Z (p value) - - - - 7=4.229 7=2.194 - 7=2.968
Care - Nurses p<0.05 p=0.028 p=0.003
Total Effect - - - - .158 .083 - .283
Relationships Z (p value) - - - - - Z=3.032 7=-2.243 Z=-2.053
p=0.002 p=0.025 p=0.040
Total Effect - - - - - .068 -.083 -.067
R? .909 141 716 .006 .025 .012 .007 .073

x%=28.667, g.l. =29, p=0.482 ; Comparative Fit Index =1.000; Root Mean Square Error of Approximation<0.08

The goodness-of-fit index shows that théndividualized care and on nurse-physician
model fits to datax?=28.667, ¢.l.=29, relationships, and a significant negative direct

p=0.482; Comparative Fit effect on the communication established with
Index=1.000; and Root Mean Square Error giatients and their families. This variable also
Approximation<0.08. had a significant positive indirect effect on

patients’ perception of individualized care,
which was mediated by the communication
established between nurses and patients and
their families.

Analysis of the relationships between the
structural, procedure and outcome
variables

The ratio of specialist nurses had a S|gn|f|can|the level of clinical expertise had significant

positive direct effect on individualized care_ ... . :
- ) . positive direct effects on the following

and on nurse-physician relationships. _ "~ , . :
. o ... “variables: communication established between

However, it also had a significant positive

indirect effect on the patients’ functional"Urses and patients and their families; nurse-

status measured using the ADL Hierarch hyS|C|ar_1 _rel_atlonshlps_;_and_ nurses
. nterventions aiming at individualized care. It
Scale and mediated by the

nurses’ interventions aiming at individualizeaaISO had a significant positive indirect effect

: Co n patients’ therapeutic self-care ability,
care. Finally, there was alsoa significant , . : o
T S . ,which was mediated by the communication
positive indirect effect on the patients

functional status measured using the Shot?ﬁs;ﬁk}g?;]i(ﬁgsbetween nurses and patients and

ADL Scale and mediated by the physician-
nurse relationships. The practice environment had a significant
ositive direct effect on the communication

The number of nurse hours per patie stablished between nurses and patients and

day had a significant positive direct effect on
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their families and on the nurse-physiciareffectiveness of nursing care, thus creating an
relationships. It also had a significant positivevidence base for decision-making on health
indirect effect on the patients’ functionalpolicies and care.

status, measured with the Short ADL Scale. The average number of nursing hours per

The communication established betweepatient day is another variable of the unit-
nurses and patients and their families had ralated structural component with effects on
significant positive direct effect on patients’'the performance of nurses’ dependent and
therapeutic self-care ability. interdependent roles, as well as on patients’
0perception of individualized care. This

Nurses’ interventions aiming at individualize ariable has been related to patients’ safety in

care had a significant positive direct effect oy s of falls. oressure ulcers. medication
patients’ functional status, measured usinéer » P '

the ADL Hierarchy Scale and the Short ADL, rors, etc.,, and several .StUd'eS . |nd|cz_;1te
Scale , andon patients’ perception 0I{hat nurses’ work overload is associated with

N : he incidence of such negative
individualized care. outcomes (Aiken, Clarke, Cheung, Sloane, &
On the other hand, the nurse-physiciagilboer 2003). In addition, Doran (2011)
relationships had a significant positive direcidentified a positive relationship between the
effect on patients’ functional status, measuregine available to provide care and nurses’
using the Short ADL Scale, and a significanindependent role.

negative direct effect on patients’ functionaLrhe ratio of specialist nurses. which is a
status, measured with the IADL b '

Scale, and on patients’ perception Opurse-related structural varlabl_e, had an
o . effect on the performance of their dependent
individualized care. :

and interdependent roles, as well as on the
Discussion patients’ functional status. Training and

rofessional category are commonly used as
dicators of nurses’ knowledge and skills.

tudies indicate a positive

The contribution of nursing is influenced by!O
many factors, so improving them may lead t
higher quality care, more organized healt > :
systems and more satisfied professional@.ssoc'at'on between these variables and the

Most studies do not examine the complex syevention of ~complications,  including
of relationships that are establishedmortallty (Aiken, Clarke, Cheung, Sloane &

Therefore, the SEM was considered the mo?Iber 2003; Needleman, Buerhaus, Mattke,

appropriate statistical analysis technique t te_vvart,, & Z_elew_nsky, 2002), resultlr_lg n
provide a holistic view of the phenomenon. patients’ satisfaction and decrease in the
number of incidents, although implying more

The structural variables that relate to theosts (Lengacher et al., 1996), and also in a
unit, such as the practice environment, haysositive effect of the quality of care on patient
effects on communication as a nurseshutcomes (Doran, 2011).

intervention process, and on the patient ,h level of clinical " : th
functional status. These results arg '€ '€VEl OF clinical expertse Is another

consistent with several international Studiegurse-related structural variable with effects

which identify the practice environment as o the performance of their dependent and

variable that influences nursing care outcomét%terdepindenrf rolez'ﬁ]d Th'on' pat!etntst
(Aiken, Clarke, Cheung, Sloane, & Silber erapeutic self-care ability. This is consisten

2003: Estabrooks, Midodzi, CummingsWith the theory that presents the level of

Ricker, & Giovannetti, 2005). However, mos‘EClinical expertise as a variable that is

studies analyses them in terms of the patient@ssomated With nursing care outcomes and the
risk and safety, such as the increase of the \_/e_raII quality of h_ealth care (Lake,. 2002;
day mortality rate and the rate of hristensen M, Hewitt-Taylor J. 2006);
complications in unfavorable environmentsSThe nurses’ interdependent role, which
(Friese, Lake, Aiken, Silber, was assessed in our model through the nurse-
& Sochalski, 2008). This analysis based on physician relationships, has an impact on
positive perspective according to which bettgpatients’ functional status. Other
environments lead to better patient outcomesudies (Knaus, Draper, = Wagner, &
is essential to assess the value ar@immerman, 1986; Shortell et al., 1994:
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Naylor cited by Doran, 2011; Irvine, Sidani,Conclusion

Keatings, & Doidge, 2002) also mentioned thel’he model tested in this study, which was

relationship between  the - nature of th ased on the NREM, allows us to examine the

;?g;gg{gﬁ‘:?gn destabl;)s:t?edm amog%tcgs]ag;contribution of nurses within the health care
Nurses’ independent role WaSSystem, by supporting decision-making

rocesses. It also highlights the value and

assessed through both the communicatid} . . o
established between nurses and patients aé%ectlveness of nursing care by providing &

their families. This communication had a sitive perspective according to which better

effect on patients’ therapeutic self-care abilit environments lead to better outcomes. Based
P P . Yon the nursing care theory, a model of
It was also assessed through the intervention

carried out by nurses for individualized Careraationships betV\_/een the struc_tural, process
which had an effect on patients’ functiona n_d out(_:ome variables of nursing care was
status andon  their  perception o UI|'[.. This model was tested using the SEM
ndividualized  care. These  results  wer a.nd .|t. presen_ted a good dgta fit and statistical
consistent with other. studies, which had als ignificance n the associations betwee_n_ the
’ odel's variables. This provides empirical

:23222?1?1entassi(r)\fcla?sggtsioaestwe;: d npu;;;nn%s%vidence that patient outcomes are influenced
functional status (Brown & Grimes cited bynot only by patient characteristics, but also by

. -2 other factors relating to the context, the
Doran, 2011) and therapeutic self-care ablllt}5rofessionals and the nursing interventions,
(Doran, 2011).

thus capturing the effectiveness and quality of
The theoretical background of the modehursing care. Furthermore, results also suggest
tested in this study was based on ththat the associations established between the
conclusions related to the associationstructural and outcome variables are mediated
established among the model's variableqy the process variables related to nursing
However, there were some limitations, such d@aterventions. However, this model has some
the low variance explained by the structurdimitations, such as the low variance
and process variables in the outcomexplained by the structural and process
variables. This may result from severalariables in the outcome variables. For this
factors, namely the model’s variables, whicleason, further studies should consider other
may have a poorer effect on patientsvariables and include a higher number of
outcomes than other variables that were nainits.

considered in this study. Another eXpIanatiorﬂzeferences

may be the fact that the variables that were

aggregated to the unit level corresponded fyker ) .
26 units. It would thus be important to Silber, J. (2003)._Educat|_onal Ievels_ of hospital
. . . . nurses and surgical patient mortalifiournal

replicate this type of study in more units. of American Medical Associatior290 (12),

Despite being an embryonic approach to the 1617-1623. _

complex system of relationships in nursingf‘ma"ral‘_t*]I AF.; F]?rrer;ra’ P.; Gray, 'I-C- (2%14)-

care provision, this study is relevant because Yalidation of the International Resident

of its conclusions related to the value and Assessment Instrument - Acute Care (InterRai-
. ) . AC) for the Portuguese populatioRevista de

effectiveness of nursing care, thus becoming

i ) Enfermagem ReferéncidV (1) Fev/Mar. p
an evidence base for future studies and 1p3.115

decision-making processes relating to healthmaral, A.F., & Ferreira, P. (2014). Adaptation
systems. and validation of the clinical expertise survey
to the Portuguese nursing populatiohnna
Acknowledgement Nery Revista de Enfermagem (accepted for
This research is financed by the FCT/MCTES publication).

(PIDDAC) and co-financed by FEDERAmaral, A., Ferreira, P., & Lake, E. (2012).

throughout COMPETE; POFC of QREN Validation of the Practice Environment Scale
’ of the Nursing Work Index (PES-NWI) for the

Portuguese nurse populatiorinternational
Journal of Caring Science5(3), 280-8.

ken, L., Clarke, S., Cheung, R., Sloane, D., &

www.inter nationaljour nalof caringsciences.or g



International Journal of Caring Sciences September-December 2014 Vol 7 Issue3 769

Amaral, A., Ferreira, P., & Suhonen, R. (2014). patients in Alberta acute care hospitals.
Translation and  Validation of the Nursing research54(2), 74-84.
Individualized ~Care Scale. International Friese. C., Lake, E., Aiken, L., Silber, J., &
Journal of Caring Sciencesy (1), 90-101. Sochalski, J. (2008). Hospital nurse practice
Antunes, D., Batuca, C., Ramos, A., Fonseca, C., environment and outcomes for surgical
Ferreira, M., Suhonen, R., Sousa, V. (2011). oncology patientsHealth Service Research
International  Cross-Cultural ~ Comparative  43(4), 1145-1163.

Study on Perceptions of Nurses in relation t‘Given, B., Beck, S., Etland, C., Gobel, B., Lamkin,

Investigacdo em Enfermagen24, 7-15 (in patient outcomes — description and framework.
Portuguese). Oncology Nursing Society Accessed in
Benner, P. (2001From Novice to Experfl? ed.). http://www.ons.org/research/nursingsensitive/d

Quarteto Editora. Coimbra, Portugal (in  escription.
Portuguese) Irvine, D., Sidani, S., & McGillis-Hall, L. (1998).

Britnell, M., Ambres, C., & Berg, M. (2012). Linking outcomes to nurses’ roles in health
Healthcare. Contracting value: Shifting care.Nursing Economicsl6, 58—64.

paradigms [online]. Accessed in March 1, |ine, D., Sidani, S., Keatings, M., & Doidge, D.

2014, In (2002). An empirical test of the Nursing Role
http://www.kpmg.com/Global/en/lssuesAndIns  Effectiveness model.Journal of Advanced
ights/ArticlesPublications/contracting- Nursing 38(1), 29-39.

value/Documents/contracting-value-v7.pdf Knaus, W., Draper, E.. Wagner, D., &

Cardoso, A., Queirés, P., Ribeiro, C., & Amaral,  zimmerman, J. (1986). An evaluation of
A.  (2014). Cultural  Adaptation and  gytcome from intensive care in major medical

Psychometric Properties of the Portuguese centersAnnals of Internal Medicinel04, 410—
Version of the Therapeutic Self-Care Scale. 41g

Intemnational Journal of Caring Sciences(2), Lake, E. T. (2002a). Development of the Practice

426-436 : :

) ) Environment Scale of the Nursing Work Index.
Christensen M, Hewitt-Taylor J. (2006). From  Research in Nursing & Healt25, 176-188.

expert to tasks, expert nursing practic . . - .
redefined? Journal of Clinical Nursing 15: ?‘akg)'(pi':gsg (i?rozgul\tf:?)an?ggngR(eZQQ;iltﬁ’Nagresrmg

1531-1539 _ presented to the State Of The Science
Cohen, J., Cohen, P., West, S., & Aiken, L. (2003). congressWashington, DC.

Applied multiple regression/correlation

analysis for the behavioural sciencé& ed.). Lengacher, C., Mabe, P., Heinemann, D. Van

L. Erlbaum Associates. Mahwah, New Jersey, E;gétsM.’ofSVtvgemeer'IPSC” ?noﬁglnt’orlf. éﬁi%?]‘e

USA. g X
) measures of productivity and cosfdursing
Cramer, D., & Bryman, A. (2003pata Analysis Economics14(4), 205-213.

I(?nsp(z)cr'til ﬁggeer;cesfielta Ed. Geiras, Portugal. Marbéco, J. (2010)Structural Equations analysis:
9 Theoretical Foundations, Software and

Dixon, M., & Cunningham, G. (2006). Data  gpplications. Author edition. Péro Pinheiro,
Aggregation in Multilevel Analysis: A Review  pgrtygal.

of Conceptual and Statistical Issues - .
Measurement in Physical Education andMCG'”'S'Ha”' L." Doran, D., & P|_nk, G. (2004).
Exercise Sciencd 0(2), 85-107 Nur_se Staffing Models, Nursing Hours, and
) ' S ] Patient Safety OutcomesThe Journal of
Donabedian, A. (1980)Exploration in quality Nursing Administration34 (1), 41-45.

assessment and momtonr(golume 1 -The. Needleman, J., Buerhaus, P., Mattke, S., Stewart,

definition of quality and approaches to its M., & Zelevinsky, K. (2002). Nurse-staffin

assessmentHealth Administration Press. Ann " y, B B . 9
levels and the quality of care in hospitdiew

Arbor, Michigan, USA England Journal of Medicineg46, 1715-1722.

Doran, D. M. (2011)Nursing Sensitive outcomes: . .
State of the sciencé?ed). Jones & Bartlett Newbolq, D (2008)' Thg production economics of
nursing: A discussion paperinternational

E tharmI?g. '\é'SS':;Zuga_’ O\r;\';ano(,: Cangda. G Journal of Nursing Studieg5(1), 120-128.

stabrooks, C., Midodzi, W., Cummings, G., .

Ricker, K., & Giovannetti, P. (2005). 'euss, G. A. (1997). Labor, skils, and
information in  service delivery: An

Determining the impact of hospital nursing examination of hospital careAcademy of
characterization 30 day mortality among Managementl, 282-286.

www.inter nationaljour nalof caringsciences.or g



International Journal of Caring Sciences September-December 2014 Vol 7Issue3 770

Shortell, S., Zimmerman, J., Rousseau, D., GillieSuhonen, R., Valimaki, M., katajisto, J., & Leino-

R., Wagner, D., Draper, E. Duffy J. (1994).
The performance of intensive care units: does variables and

good management make a differentdédical
Care, 32, 508-525.

Kilpi, H. (2007). Hospitals' organizational
patients' perceptions of
individualized nursing care in Finlandournal

of Nursing Management5, 197-206.

Sidani, S. (2011). Self-Care. Doran, D.Nursing Van den Heed, K., Clarke, S., Sermeus, W.,

Outcomes: the state of scien¢2? ed., pp. 131-

200). Jones & Bartlett Learning. Mississauga,

Ontario, Canada.

Sidani, S., & Braden, C. J. (1998kvaluating
nursing interventions - A theory-driven
approach SAGE. London, United Kingdom.

Sidani, S., Doran, D., & Mitchell, P. (2004). A
Theory-Driven Approach to Evaluating Quality
of Nursing Care. Journal of Nursing
Scholarship 36(1), 60-65.

www.inter nationaljour nalof caringsciences.or g

Vleugels, A., & Aiken, L. (2007).
“International experts” perspectives on the
state of the nurse staffing and patient outcomes
literature. Journal of Nursing Scholarship
39(4), 209-297.



