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THE CAREGIVING Effectiveness
Model was developed to explain and

predict outcomes of technology-based
home caregiving provided by family mem-
bers.1–3 Technology-based treatment is de-
fined as dependence on in-home nursing care
and technical devices to sustain body func-
tion or life.4 Numbers of home technology-
dependent patients continue to increase
dramatically with advances in medical tech-
nology, consumer demand, and the aging
population.4 Treatments include parenteral

A clinically relevant model, grounded in nursing theory, has evolved to become a midrange theory. This article
describes the processes used to derive, validate, revise, and test the Caregiving Effectiveness Model. Testing of
this midrange theory used prospective longitudinal research with family members caring for patients requiring
lifelong, complex, technology-based home care. It presents the conceptual critiques and statistical procedures
and discusses derivation of model-generated nursing interventions and implications for use of these validation
processes in developing nursing knowledge. The article summarizes limitations of the model and presents rec-
ommendations for future research. Key words: caregiving effectiveness, family, home care, model testing
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nutrition and pharmacologic infusions, me-
chanical ventilation, renal and peritoneal
dialysis, and monitoring for apnea and car-
diac or fetal distress. The model was de-
signed to identify concepts that are consis-
tently associated with outcomes of home
caregiving and to help nurses develop rele-
vant nursing interventions to support posi-
tive patient and caregiver outcomes.

This article describes the processes used
to derive, validate, revise, and test the Care-
giving Effectiveness Model. The first sec-
tion contains descriptions of the model
assumptions, concepts, measures, and the
analyses of logical adequacy and criterion-
related validity. The second section reviews
empiric procedures used in model testing
across multiple populations and testing of
nursing interventions derived from this
model. The last section describes implica-
tions for future research.

The Caregiving Effectiveness Model is
based on four explicit assumptions that
serve as the foundation for the model, yet
are separate from the model tenets. First, it
is assumed that caregiving with complex
technological home care is stressful and
disruptive to usual family activities.5–7

Home care of patients using technology is
centered on daily care procedures and strin-
gent treatment schedules. Patients dependent
on technology repeatedly experience acute
exacerbations of their chronic conditions and
side effects of treatment requiring acute hos-
pitalizations and numerous and multiple
home care services.

Second, it is assumed that families prefer
home technological care as opposed to in-
stitutional care.8 Patients and families select
home care in spite of demanding caregiving
and learning requirements, intense fears of
making mistakes with technology, and

home remodeling required for a safe envi-
ronment for maintaining the complex
equipment and supplies.8

The third assumption is that model con-
cepts are clinically relevant for nursing
practice with patients and their caregivers.9

Concepts and relationships in the model
were derived from interview data about the
lived experience of caregiving for persons
dependent on technology. Concepts included
caregiver and family characteristics that
were known correlates of both patients’ and
caregivers’ quality of life and health sta-
tus.10,11 Nurses can influence interactions
between caregivers and patients, and ulti-
mately, influence the outcomes of family
caregiving through nursing and other profes-
sional interventions.12,13This assumption em-
phasizes the importance of home care nurses
developing interventions that are designed to
address concerns specific to supporting posi-
tive caregiving and patient outcomes.

The fourth assumption is that theories or
models about caregiving of terminally ill and
frail or cognitively impaired older persons
are not directly applicable to technology-
dependent patients.14,15 Unlike individuals
who are terminally ill or frail older adults,
persons placed on technology because of
chronic illness have dramatic improvements
in health and longevity, and they often partic-
ipate in their own care and decision making.16

To date, no other models of technology family
caregiving have been found in the literature.

DERIVATION OF THE CAREGIVING
EFFECTIVENESS MODEL

Caregiving effectiveness is defined as the
provision of technical, physical, and emo-
tional care by family members that results
in outcomes of optimal patient condition,
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yet maintains caregivers’ well-being.1 Ini-
tially, the model structure and concepts re-
flected Roy’s adaptation model. The model
was then circumscribed through concept
analyses on caregiving and further delin-
eated using findings from preliminary de-
scriptive studies.3,17–19 Interview data from
descriptive studies of technology-dependent
patients and their caregivers offered greater
specificity for model concepts beyond
Roy’s model.1 For example, Roy’s inter-
dependence model focused on “interactions
related to the giving and receiving of love,
respect, and value.”19 Interdependence in
technology-based caregiving was evident;
yet, the caregiving/care-receiving interac-
tion themes identified in descriptive studies

were more specific than Roy’s global psy-
chological concepts.20 Observations of
family members’ varying motivations to
help the technology-dependent patient with
daily physical care also went beyond Roy’s
environmental concept definition.21,22 The
original model evolved over time to include
concepts and relationships based on adapta-
tion in the technology caregiving context.23

CONCEPTS AND RELATIONSHIPS
OF THE CAREGIVING
EFFECTIVENESS MODEL

As illustrated across the top of Fig 1, con-
cepts in the original model were organized
into a linear, explanatory structure: Care-

Fig 1. The original Caregiving Effectiveness Model from Smith. Arrows represent relational state-
ments; the bracket signifies the effects of all concepts on the outcomes confirmed in statistical testing;
and the rectangles enclose model concepts. Source:Adapted from CE Smith, A Model of Caregiving
Effectiveness for Technologically Dependent Adults Residing at Home, Advances in Nursing Science,
Vol 17, No 2, p 31, © 1994, Aspen Publishers, Inc.
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giving Context Concepts 1 Adaptive Con-
text Concepts 5 Caregiving Effectiveness
Outcomes Concepts. The model concepts
were arranged by categories and labeled
Caregiving Context Concepts (left column)
and Adaptive Context Concepts (center col-
umn), with caregiver/patient clinical meas-
ures serving as Caregiving Effectiveness
Outcomes Concepts (right column). Specifi-
cally, outcomes of caregiving effectiveness
in the original model were patient and care-
giver quality of life, patient condition (health
status), and technological side effects. The
concepts in the right column are commonly
measured patient and caregiver outcomes
that contribute to the clinical utility of the
model.

In the left column of the model in Fig 1,
the caregiving context concepts for provid-
ing complex home care to patients were di-
vided into caregiving characteristics, care-
giving/care-receiving interactions, and
patient education from the nurse. The care-
giving context concepts were considered in-
trinsic to caregivers and, therefore, were an-
tecedent to and meditated by the adaptive
context concepts.24–26 The adaptive context
(center column in Fig 1) contained concepts
of family economic stability, caregiver
health status, family adaptation, and reac-
tions to caregiving. Concepts in the adap-
tive context, such as the financial factors
and family adaptation to technology, were
evident as repeating themes in everyday
care noted in interview data.23 Each of these
concepts was judged in other caregiving re-
search to be germane to outcomes of home
care.1,2,6,7,11,15

The arrows in Fig 1 illustrate the relation-
ships between the context concepts with the
bolded bracket, indicating the effects of all
context model concepts on the outcomes.

These arrows also represent the hypotheses
that were initially substantiated in prelimi-
nary studies and then repeatedly confirmed
throughout model testing.3,18,19 Data from
caregiving and adaptive context measures
were obtained from caregivers, whereas
outcome data (except caregiver quality of
life) were obtained from patients. The
model, then, depicts the effects of caregiv-
ing on patient outcomes (quality of life,
condition, and technological side effects)
and on caregiver quality of life.

EMPIRICAL REFERENTS FOR
MODEL CONCEPTS

Empirical referents (measures or instru-
ments) were selected to define the concepts
operationally. Empirical measures were se-
lected based on the criteria of being well es-
tablished, psychometrically sound, and
practical (brief and easy to administer to de-
crease response burden). Families’ home
care experiences described in interviews
were reflected in instrument items, which
substantiated their conceptual validity.

Based on preliminary studies, salient
caregiver characteristic concepts were
length of time required for caregiving and
caregivers’ motivation to provide home
care. The motivation to help measure was
chosen based on extensive social psychol-
ogy research topredict type of care
given.27 The caregiving/care-receiving in-
teractions concept, defined as the quality
of relationships between caregivers and
patients, was measured as mutuality.28

Mutuality had predicted caregiver role
strain in studies of other populations such
as frail older adults.14,15Patient education for
home care was measured by caregivers’ pre-
paredness for managing patients’ physical
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Table 1. Example relational statements, propositions verified, and empirical referents used
in model testings

Propositions of Empirical referents
Relational statements statistically verified (measures or instruments) 
of the model concepts relationships for testing the propositions

Caregiving Effectiveness
Outcomes are the result
of variables in the
Caregiving Context
being mediated by
Adaptive Context
variables

Caregiving characteristics
(eg, age) mediated by the
caregiver mental health
status (depression) affects
Caregiving Effectiveness
Outcomes

Home care management
strategies (preparedness)
mediated by reactions to
caregiving influence
patient condition

Caregiving Effectiveness
Outcome of Efficient Use
of Resources is
influenced by caregiving
and adaptive context
variables

Caregiver quality of life is
explained by length of time
providing care, quality of
the caregiver/care-receiver
relationship (mutuality),
and mediated by family
adaptation

The greater the caregivers’
depression, the lower their
and their patients’ quality
of life and the greater the
technological side effects

Caregivers’ preparedness to
manage home care
mediated by their reactions
to caregiving affects patient
condition

Efficient use of resources is
explained by caregiver
preparedness and resource
management, which are
mediated by health care
services use and problem
solving

Quality of Life Index10

Mutuality Scale28

Family Coping Scale21

Depression Score (CES-D
Scale)11

Motivation to Help22

Quality of life8

Technological side effects
(eg, catheter infections)

Preparedness Scale28

Caregiver Reactions Scale15

Patient condition (health
status)

Health care services use
cost15

Problem solving use29

Efficient use of resources—
DEA coefficient30

Preparedness Scale28

and emotional needs, home services, and
stress from caregiving.28 Measures of each
adaptive context concept were drawn from
the research literature; examples are pro-
vided in Table 1. Except for the three patient
outcomes, all referents measure caregiver
responses and attributes, as this model was
designed to capture the caregiving impact
on patients.

The outcome concept of technology side
effects was measured according to the pop-
ulation under study, lending clinical speci-
ficity for each model testing. For example,
technology side effects for home parenteral
nutrition infusion were measured as central
venous catheter infections, whereas tech-
nology side effects for home ventilator pop-
ulations were episodes of respiratory infec-
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tions. Use of outcome measures specific to
each technology attests to clinical utility
and generalizability of the model. Clinical
health status markers measured patient con-
dition. Relational statements among model
concepts were generated from themes iden-
tified in the preliminary study interview
data and correlations between concepts
found in initial descriptive studies.3,18,20,22

The model relational statements are repre-
sented in Fig 1 as arrows connecting con-
cepts. Examples of propositions and the
measures used to empirically test them are
listed in Table 1.

LOGICAL ADEQUACY AND
CRITERION-RELATED VALIDITY
ANALYSES PROCESSES

Logical adequacy was chosen to exam-
ine whether model concepts are structured
in coherent relationships and if all con-
cepts fit within the theory.9 Nurse review-
ers familiar with home care, including a
past National Association for Home Care
representative, evaluated logical adequacy
of the model. Research consultants on care-
giving theory and statistical model testing
evaluated the retroductive or iterative pro-
cesses used across model development and
determined these were accurately reflected
in the proposition formulations written for
each statistical testing.31–33 At separate
times across model development and testing
studies, different reviewers judged model
concepts to be consistently used.

Criterion-related validation was selected
to attest to the accuracy of outcomes desired
in nursing practice.9 Criterion-related vali-
dation also evaluated the congruence be-
tween measured caregiving outcomes and
clinical nurses’ ratings of overall adaptation

to technology home care. Master’s and
doctorate-prepared nurses, blinded to out-
come scores, rated each caregiver’s adapta-
tion based on a structured interview, using
rating scales that generated an overall score
for adaptation to home care (Calhoun J. 1993.
Unpublished research). This rating instru-
ment had established content and con-
struct validity and reliability (alpha coeffi-
cient of .88). Results indicated that the
greater the clinical nurses’ overall adapta-
tion ratings were, the greater the caregiver
and patient quality-of-life scores and the
fewer the technological side effects noted.
Caregivers who had poor nurse ratings for
adaptation also had the lowest preparedness
scores and greatest health services use. The
congruence between caregiving effective-
ness outcomes and nurses’ overall adapta-
tion ratings supported criterion-related va-
lidity. The research team agreed the model
was ready for empirical testing as a midrange
theory based on confirmation from the criti-
cal reflection criteria.9

EMPIRICAL TESTING OF THE
MODEL

The relationships among all outcomes
and model concepts were tested in three
studies of families with patients at home on
lifelong mechanical ventilation, total par-
enteral nutrition, or inotropic infusions for
congestive heart failure published in detail
in Advances in Nursing Science1,34 and else-
where.2,4,35 All studies used a descriptive
correlational design, and quantitative and
qualitative methodologies approved by In-
stitutional Review Boards. Model testing
studies included prediction procedures and
analyses from prospective longitudinal data,
and smaller studies used economic analysis

Caregiving Effectiveness Model 55

ANS2501_Article04  8/2/02  4:08 PM  Page 55



56 ADVANCES IN NURSING SCIENCE/SEPTEMBER2002

Table 2. Results of regression analyses (adjusted R2) for the caregiving effectiveness outcomes
from patients receiving home parenteral nutrition and from patients with congestive heart failure
(CHF) receiving constant infusion and monitoring

Original Revised CHF sample
Caregiving effectiveness model testing model testing model* testing

dependent variables adjusted adjusted adjusted
outcomes R2, p < .05 R2, p < .05 R2, p < .05

Caregiver quality of life .33 .44 .49
Patient quality of life .42 .32 .30
Patient physical condition .17 .24
Technological side effects .27 .26

*Testing by Scott34 did not include data on physical condition or technological side effects.

techniques to test model propositions in
cross-sectional samples.30,36,37Sample sizes
in all model testing studies achieved accept-
able power ($.80) for the statistical tech-
niques used. All statistical model testing
used hierarchical multiple regression analy-
ses, with caregiving context and then adap-
tive context concept measures (variables)
entered per model specification by forward
inclusion onto each outcome measure as the
dependent variables.38,39 According to
Becker,40 multivariate regression proce-
dures can detect the posited additive effects
across concepts. Criteria were established a
priori for colinearity and residual analyses.41

Study 1: Validation of model concepts
and relationships

The purpose of the study was to validate
original model concepts and relationships
using a randomly drawn national sample of
caregivers of adult patients dependent on
daily, 8- to 12-hour infusions of parenteral
nutrition using electronic pumps for treat-
ment of nonmalignant bowel disease.1 Mul-
tiple regression results indicated model con-
cepts sufficiently explained variance in each

outcome. Specifically, variance in care-
givers’ and patients’ quality-of-life scores,
patients’ physical condition scores, and
technological side effects (measured as in-
fusion catheter infections) were explained
by model concepts (Table 2).

Results of this original testing of the
model supported the hypothesized relation-
ships among concepts (arrows in Fig 1) but
identified four measures that explained less
than 5% of the variance in outcomes or did
not meet the 0.05 level of significance.38,39

These four, all in the adaptive context, were
eliminated. The retained measures ex-
plained significant amounts of variance
in outcomes; thus they were judged suffi-
cient to capture adaptive context concepts.
A trimmed regression model resulted from
eliminating the four nonsignificant mea-
sures. This was more parsimonious yet cap-
tured concepts with measures most signifi-
cant of technology home caregiving.

Study 2: Validation of revised caregiving
effectiveness

The model was tested in a second study
with another parenteral nutrition sample.2 In
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Table 3. Correlation of predicted caregiving effectiveness outcomes scores with actual longitudinal
score in original model and revised model testings

Caregiving effectiveness outcomes Correlation* between predicted and actual scores

Caregiver quality of life Original: r 5 .49, p 5 .001
Revised: r 5 .78, p 5 .02

Patient quality of life Original: r 5 .53, p 5 .001
Revised: r 5 .66, p 5 .008

Patient condition Original: Not collected longitudinally in original 
model testing

Revised: r 5 .40, p 5 .035
Technological side effects Original: Not collected longitudinally in original 

model testing
Revised: Predictive for frequency of hospitalization 

for infection (p # .05)

*Pearson product-moment correlations.

this second study, the model concepts also
explained significant amounts of variance in
all outcomes. Overall, results of the original
and revised model testing accounted for
similar amounts of variance in the outcomes
(Table 2). In each testing of the model, con-
cepts in the two explanatory home care con-
text columns were found statistically and
significantly related to the caregiving effec-
tiveness outcomes, as indicated by the fig-
ure bracket. In terms of the model configu-
ration, the significant effects in both studies
were in the expected direction and con-
formed to the model proposition statements
relating the caregiving and adaptive context
concepts to caregiving effectiveness out-
comes. Even the smallest amount of vari-
ance explained (.17 for patient’s physical
condition measure) represents a clinically
significant improvement.

Further evidence for model validity came
from being able to predict long-term patient
and caregiver quality-of-life outcomes from
model concepts in both parenteral nutrition

studies. Toward this end, beta weights from
regression analyses performed with baseline
measures were used to generate predicted
outcome scores for each subject.30 These
predicted scores then were correlated with
subjects’ actual outcome scores collected
18 months after baseline in each study.
There were moderately strong associations
(Pearson product-moment, ranging from .49
to .78) between the predicted scores and ac-
tual quality-of-life scores for both care-
givers and patients (Table 3) in both studies.
There was a moderate correlation between
predicted and actual patient condition
scores, and the frequency of the technology
side effect (hospitalization for infection)
was accurately predicted in the revised
model testing (Table 3). Data collection over
18 months in these prospective longitudi-
nal studies provided ample testing for
strength of association. Thus, in two dif-
ferent parenteral nutrition samples, measures
of model concepts explained significant
amounts of variance in quality of life at
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baseline and were moderately correlated
with longitudinal quality-of-life scores. It was
concluded that model concepts were associ-
ated with and predictive of patient and care-
giver quality-of-life outcomes over time.

Study 3: Validation of outcomes and
generalizability

The third study validated model concepts
and generalizability. Scott35 studied a sam-
ple of caregivers of patients requiring con-
stant infusion of inotropic medication at
home due to congestive heart failure. Scott
employed principal components analysis
and conceptual congruence to combine
model measures to enhance statistical
power and conducted multiple regression
analyses on quality-of-life outcomes. These
procedures are detailed in a recent Ad-
vances in Nursing Sciencearticle.34 Signifi-
cant amounts of variance in these patient
and caregiver quality-of-life outcomes were
explained by model concepts. Table 2 dis-
plays results from all studies and illustrates
similar amounts of variance explained in pa-
tients’ and caregivers’ health-related quality-
of-life outcomes. Notably, Scott’s triangu-
lated interview data confirmed that concepts
were components of this technology-
dependent caregiving population’s lived ex-
perience.35 Scott’s data also identified a
theme of powerlessness that was reflected
in daily caregiving experiences. The theme
of economic powerlessness related to costs
of health services and home caregiving ac-
tivities also was identified by caregivers of
technology-dependent patients.

FURTHER RESPECIFICATION

A new model concept emerged from
family concerns about costs and the need
for strategies to help conserve caregiving

resources found repeatedly in interview
data from the first two model-testing studies
with home parenteral nutrition families. Re-
specification of the model to reflect these
concerns was deemed germane to technol-
ogy caregiving in relation to the prospective
payment environment. Thus a respecified
model evolved from adding economic con-
cepts of health care services costs and effi-
cient use of family caregiving resources in
response to evidence from all three studies.
Also, the concept of patient education was
expanded to the concept of home care man-
agement strategies, which included teach-
ing and other health professional interven-
tions, such as problem solving and resource
management to decrease economic power-
lessness (Fig 2). Ellipses in the respecified
model enclose interventions generated from
the model that were later tested. In the right-
hand column of Fig 2, the Caregiving Effec-
tiveness Outcomes still include patient
(health status) condition, technological side
effects, and patient and caregiver quality of
life, with the addition of the economic con-
cept of efficiency. The outcome efficient
use of resources, defined as the greatest out-
come from the least resource use, was tested
using Data Envelopment Analysis (DEA).30

DEA is a management science and an
econometric technique that generates non-
parametric coefficient of efficiency ratios
from resource use and selected outcomes.30

DEA advances traditional cost/efficiency
analyses in that multiple quality-of-care in-
dicators and well-known cost measures can
be examined simultaneously, resulting in a
coefficient of efficiency in which families’
resources (inputs such as caregiving time,
out-of-pocket expenses, and psychoemo-
tional expenditures) and outcomes (outputs
such as health benefits saved and quality-of-
life perceptions) are analyzed.
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Nurse researchers found it plausible
to use the empirically verified
relational statements in the model to
generate nursing interventions.

TESTING RESPECIFICATION
PROPOSITIONS

The economic efficiency outcome was
tested in two technology caregiving popula-
tions. Proposition statement testing indi-
cated caregiving families with the largest
coefficient of efficiency score, measured as
the greatest outcome from the least resource
use, had the most positive quality-of-life
scores and had conserved both caregiving
hours per day and health insurance re-
sources.36 In a longitudinal DEA analysis,
the parenteral nutrition families having
poor baseline efficiency coefficients used a
greater number of emergency and urgent
care services and had greater caregiver de-
pression scores in the subsequent year.37

Further, efficiency analysis in a home
ventilator caregiving population indicated
that families with lower DEA efficiency
scores had lower quality-of-life outcomes.37

DEA economic analyses for both studies in-
dicated that the model concepts of caregiv-
ing characteristics, preparedness, family
economic stability, and adaptation were re-
lated to the outcome of efficient use of re-
sources. DEA findings provided further
evidence that model concepts were clini-
cally relevant in this prospective payment
climate. DEA testings provided replication
of the specific economic model propositions
and are an example of an incremental ap-
proach to model respecification and validity
testing.40,42,43

Overall, statistical analyses were ade-
quate to test the linear and additive con-
cept explanation of outcomes. However, it
is likely that family caregiving experi-
ences also would fit a model where the
concepts are interrelated through many
feedback loops.43,44 Sample size, though

large in the original, randomly selected
sample (n 5 111), precluded use of struc-
tural equation model techniques; however,
stability of model relationships is verified
by replicated findings and the amount of
explained variance across samples (multi-
ple R2 values).38 The logic of the model
propositions and clinical relevance of
those relationships also suggested several
nursing interventions could be designed to
improve outcomes.29,44,45

MODEL-GENERATED NURSING
INTERVENTIONS

In a separate review, nurse researchers
found it plausible to use the empirically ver-
ified relational statements in the model to
generate nursing interventions. For exam-
ple, one proposition statement verified in
the economic testing indicated that health
services costs could decrease by improving
caregivers’ preparedness for technological
home care problems and ability to manage
resources. Consequently, problem-solving
and resource-management interventions
were developed and tested.29 Similarly,
model testing across all samples had con-
firmed the relationship between poor mental
health status (depression) and low quality-
of-life outcome. An intervention strategy,
known to decrease depression, was deemed
important for nurses to use with these care-
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givers to improve quality-of-life outcomes.
Thus, the model guided clinically relevant
nursing practice.44,46,47

Further, clinical nurse specialists, expert
in care of home parenteral nutrition (HPN)
families, rated the model relevant in terms
of suggesting interventions to improve out-
comes. Specifically, the model directed de-
velopment of home care management
strategies to decrease septic infections,
which are the most life-threatening and
costly HPN technology side effect. Accord-
ingly, a nursing intervention for prevent-
ing catheter-related infection was taught
to caregivers.

These model-derived interventions (in-
fection and depression prevention, as well
as problem solving and resource manage-
ment) were tested in a randomized clinical
trial of caregivers of patients on HPN.29 The
treatment versus the control group exhibited
a lower incidence of catheter-related infec-
tion and reactive depression, greater use of
problem-solving strategies, and improved
quality of life. In addition, Canadian data48

reported that the caregiving model was suc-
cessfully used to guide discharge to home
from acute care settings of persons on home
ventilators and HPN. Such results illus-
trate how middle-range practice models can
generate studies of specific interventions
with evidence indicating they promote pos-
itive clinical outcomes.49

IMPLICATIONS AND FUTURE
RESEARCH

Conceptual models are abstract in nature
and broad in scope, and they provide a
global perspective of the phenomena of in-
terest.9 Midrange theories are less broad,
have defined boundaries, and guide nursing

care for particular populations of patients
and make specific propositions about the out-
comes of care.9,47,49 Through iterative
processes of critique and replication, model
validation, and testing, the Caregiving
Effectiveness Model evolved toward a
midrange, practice-linked theory. The model
was respecified to represent economic chal-
lenges of families providing complex care
to patients in home settings. Nurses’ clinical
ratings of each family’s overall caregiving
effectiveness were used for criterion-related
validation of outcomes. Consistent concep-
tual relationships in the model were con-
firmed through replicated study of recipients
of care, measures of specific clinical out-
comes, and study of target areas to assess for
interventions. Boundaries of the model were
not disease and treatment limited, but in-
cluded family concepts and outcomes spe-
cific to caregiving of patients dependent on
technology. As a midrange theory, this
model offers nurses a structure for critical
thinking, a perspective for assessing fami-
lies, and suggests interventions relevant for
delivering care likely to improve outcomes.9

Although efforts were made to consider
all factors relevant to family caregiving ef-
fectiveness, the authors acknowledge the
potential of inadvertently omitting con-
cepts. Concepts related to family develop-
mental stages and to stressors such as pow-
erlessness deserve further examination for
knowledge development. Although inde-
pendent critiques of the model substantiated
parsimony and logical structure of concept
relationships, continuing independent
scrutiny is appropriate.

The model needs to be tested in samples
with varying ages and ethnic backgrounds
and with families managing other types of
technology. Studies with larger samples are
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needed to delineate feedback loops among
concepts for additional relationship testing.
For example, middle-aged caregivers are
faced with added stressors when concur-
rently responsible for children and aging
parents. Testing in other groups of patients,
such as those having short-term technology
requirements, may yield further data on
generalizability of the model. Potential pop-
ulations include patients who manage their
own complex care at home, such as home
hemodialysis patients, and ambulatory sur-
gery patients who are discharged within
hours of their surgical procedures with mul-
tiple drains and technologies. It is conceiv-
able that concepts in the model might relate
to the rate of recovery of these patients.

SUMMARY

The Caregiving Effectiveness Model, ini-
tially grounded on the Roy adaptation

REFERENCES

1. Smith CE. A model of caregiving effectiveness for tech-
nologically dependent adults residing at home. Adv
Nurs Sci.1994;17(2):27–40.

2. Smith CE. Caregiving effectiveness in families manag-
ing complex technology at home: replication of a
model. Nurs Res.1999;48(3):120–128.

3. Smith CE, Giefer CK, Bieker L. Technological depend-
ency: a preliminary model and pilot of home total par-
enteral nutrition. J Community Health Nurs.1991;8(4):
245–254.

4. US Congress, Office of Technology Assessment. Me-
chanical ventilation. In: Life Sustaining Technology and
the Elderly. Washington, DC: Government Printing
Office; 1987. OTA-BA-306.

5. Smith CE. Technology and home care. Ann Rev Nurs
Res.1995;13:137–167.

6. Evans RL, Bishop DS, Haselkorn JK. Factors predicting
satisfactory home care after stroke. Arch Phys Med Re-
habil. 1991;72:144–147.

7. Sevick MA, Sereika S, Matthews JT, et al. Home-based
ventilator-dependent patients: measurement of the emo-
tional aspects of home caregiving. Heart Lung.
1994;23(4):269–278.

8. Findeis A, Larson JL, Gallo A, Shekleton M. Caring for
individuals using home ventilators: an appraisal by
family caregivers. Rehabil Nurs.1994;19(1):6–11.

9. Chinn PL, Kramer MK. Theory and Nursing: Inte-
grated Knowledge Development.5th ed. St Louis, MO:
Mosby; 1999.

10. Smith CE. Quality of life and caregiving in techno-
logical home care. Ann Rev Nurs Res.1996;14:95–
118.

model, evolved, through testing, into a
midrange theory that directs interventions
to improve caregiving and outcomes in
families managing home technology care.
A variety of validation processes was used
in three prospective studies of technology-
dependent populations. Redundant or non-
significant measures of concepts were
identified and omitted through repeated
testing to improve theoretical parsimony.
The revised model illustrates that home
care effectiveness does not revolve solely
around a disease process; rather, everyday
home situations yield many factors beyond
the disease, such as caregiver depression,
that influence effectiveness outcomes. In
conclusion, the Caregiving Effectiveness
Model provides a holistic view of home
caregiving in technology-dependent pa-
tients and families and promotes proactive
interventions for maximizing wellness and
quality of life.

ANS2501_Article04  8/2/02  4:08 PM  Page 62



Caregiving Effectiveness Model 63

11. Biegel D, Sales E, Schulz R, eds. Family caregiving in
chronic illness. In: Family Caregiver Application Se-
ries.Newbury Park, CA: Sage; 1991:1–45.

12. Meleis AI. Theoretical Nursing Development and
Progress.3rd ed. Philadelphia: Lippincott; 1997.

13. Hinshaw AS, Gerber RM, Atwood JR, Allen JR. The
use of predictive modeling to test nursing practice out-
comes. Nurs Res.1983;32:35–42.

14. Schumacher KL, Stewart BJ, Archbold PG. Conceptu-
alization and measurement of doing family caregiving
well. Image J Nurs Sch.1998;30(1):63–69.

15. Given BA, Given CW. Family caregiving for the eld-
erly. Ann Rev Nurs Res.1991;9:77–101.

16. Van Gossum A, Bakker H, Bozzetti F, et al. Home par-
enteral nutrition in adults: a European multicentre sur-
vey in 1997. Clin Nutr. 1999;18:135–140.

17. Swanson EA, Jensen DP, Specht J, Johnson ML, Maas
M, Saylor D. Caregiving: concept analysis and out-
comes. Sch Inq Nurs Pract Int J.1997;11(1):65–79.

18. Smith CE, Moushey L, Ross JA, Giefer C. Responsibil-
ities and reactions of family caregivers of patients de-
pendent on total parenteral nutrition at home. Public
Health Nurs.1993;10(2):122–128.

19. Roy C, Andrews HA. The Roy Adaptation Model: The
Definitive Statement.Norwalk, CT: Appleton & Lange;
1991.

20. Smith CE, Mayer LS, Parkhurst C, Perkins SB, Pingle-
ton SK. Adaptation in families with a member requiring
mechanical ventilation at home. Heart Lung.1991;20
(4):349–356.

21. McCubbin HI, Thompson AI. Family Assessment In-
ventories for Research and Practice.Madison, WI: Uni-
versity of Wisconsin-Madison; 1986.

22. Smith CE, Kleinbeck SVM, Boyle D, Kochinda C,
Parker S. Family Caregivers’ Motives for Helping scale
derived from motivation-to-help theory. Nurs Meas.
2002;9(3):239–257.

23. Gaskamp CD. Changes in Family Economic Resources
and Quality of Life in Long-Term Home Parenteral
Nutrition Care.Kansas City, KS: University of Kansas
School of Nursing; 2000. Doctoral dissertation.

24. Baron RM, Kinney DA. The moderator-mediator vari-
able distinction in social psychological research: con-
ceptual, strategic, and statistical considerations. J Pers
Soc Psychol.1986;51(6):1173–1182.

25. Lindley P, Walker SN. Theoretical and methodological
differentiation of moderation and mediation. Nurs Res.
1993;42(3):276–279.

26. Pot AM, Deeg DJH, van Dyck R, Jonker C. Psychologi-
cal distress of caregivers: the mediator effect of care-
giving appraisal. Patient Educ Couns.1998;34(1):43–51.

27. Batson CD. The Altruism Question. Toward a Social-
Psychological Answer.Hillsdale, NJ: Lawrence Erl-
baum; 1991.

28. Archbold PG, Stewart BJ, Greenlick MR, Harvath T.
Mutuality and preparedness as predictors of caregiver
role strain. Res Nurs Health.1990;13(6):375–384.

29. Curtas S, Smith C, Seidner D, Steiger E. A randomized
controlled trial demonstrates decreased catheter related
infection and reactive depression and increased problem
solving using complementary therapies. Abstract pre-
sented at the American Society for Parenteral and En-
teral Nutrition Scientific Congress; January 11, 2001;
Chicago.

30. Seiford LM, Ahn T. Sensitivity of DEA in hypothesis
testing. In: Ijiri Y, ed. Creative and Innovative Ap-
proaches to the Science of Management.New York:
Croonwood; 1993.

31. Lindemen CA. Nursing and technology: moving into
the 21st century. Caring.1992;11(9):5, 7–10.

32. Kochinda C. Examination of Caregiving Effectiveness
Model.Kansas City, KS: University of Kansas School
of Nursing; 1998. Doctoral manuscript.

33. Pace K. Examination of a Middle-Range Theory of
Caregiving Effectiveness for Technologically Depen-
dent Adults Residing at Home.Kansas City, KS:
University of Kansas School of Nursing; 1999. 
Doctoral dissertation.

34. Scott LD. Caregiving and care receiving among a tech-
nologically dependent heart failure population. Adv
Nurs Sci.2000;23(2):82–97.

35. Scott LD. Technological caregiving: a qualitative per-
spective. Home Health Care Manage Pract.2001;
13(3):227–235.

36. Smith CE, Kleinbeck SVM, Fernengel K, Mayer LS.
Efficiency of families managing home health care of an
adult dependent on a mechanical ventilator. Ann Opera-
tions Res.1997;73:157–175.

37. Fernengel KJ. Data Envelopment Analysis of Efficiency
and Effectiveness of Time and Personnel Use by Fami-
lies Providing Complex Health Care at Home.Kansas
City, KS: University of Kansas School of Nursing;
1994. Doctoral dissertation.

38. Pedhauser EJ. Multiple Regression in Behavioral Re-
search: Explanation and Prediction.2nd ed. New York:
Holt, Rinehart & Winston; 1982:6–7.

39. Knapp TR, Brown JK. Ten measurement command-
ments that often should be broken. Res Nurs Health.
1995;18(5):465–469.

40. Becker BJ. Using results from replicated studies to esti-
mate linear models. J Educ Stat.1992;17:341–362.

41. Verran JA, Ferketich SL. Residual analysis for statisti-
cal assumptions of regression equations. West J Nurs
Res.1984;6(1):27–40.

42. Becker BJ, Schram C. Examining explanatory models
through research synthesis. In: Cooper H, Hedges LV,
eds. The Handbook of Research Synthesis.New York:
Russell Sage Foundation; 1994:357–381.

ANS2501_Article04  8/2/02  4:08 PM  Page 63



64 ADVANCES IN NURSING SCIENCE/SEPTEMBER2002

43. Lenz ER, Pugh LC, Milligan RA, Gift A, Suppe F. The
middle-range theory of unpleasant symptoms: an up-
date. Adv Nurs Sci.1997;19(3):14–27.

44. Scott L, Arslanian-Engoren C. Caring for survivors of
prolonged medical ventilation. Home Health Care
Mgmt Pract. 2002;14(2):122–128.

45. Smith CE, Curtas S. Research data: source of informa-
tion for patient teaching. Nutrition. 1999;15(2):99.

46. Smith J, Stone A, Hurewitz A, et al. Effects of writing
about stressful experiences on symptom reduction in pa-
tients with asthma or rheumatoid arthritis: a randomized
trial. JAMA.1999;281:1304–1309.

47. Olson J, Hanchett E. Nurse-expressed empathy, patient
outcomes and development of a middle-range theory.
Image J Nurs Sch.1997;29(1):71–76.

48. Cassel B. Transitioning to the community: living with
respiratory disease in the community. Presented to On-
tario Respiratory Society; November 2000; Toronto,
Canada.

49. Nolan M, Grant G. Mid-range theory building and the
nursing theory—practice gap: a respite care case study.
J Adv Nurs.1992;17(2):217–23.

ANS2501_Article04  8/2/02  4:08 PM  Page 64


