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Executive Summary

NOTE: The Appendix to this report contains
tables and figures cited in the text.

* The Veterans Health Administration (VHA)
Strategic Healthcare Group (SHG) for spinal
cord injury (SCI) asked the VHA Technology
Assessment Program (VATAP) to review the
published research that relates physician
and nurse staffing for SCI care to patient
outcomes. The intent of the review would be
to document available evidence in support of
staffing VHA SCI units to obtain optimal
patient outcomes. The segments of care
specified for the review were: physicians and
nurses for outpatient and extended care; and
nurses only for inpatient acute care.

* VATAP conducted extensive searches of
multiple literature databases using multiple
key words and strategies; colleague
agencies of the International Network for
Health Technology Assessment (INAHTA)
also were contacted, but only a single study
directly relevant to the review request had
been published as of February, 2003. While
this study’s findings are intuitively plausible,
its small convenience sample from a Model
Systems SCI center and uneven reporting
restrict generalizability to other settings.

» Published research has only indirectly
addressed the policy questions underlying
the request for this report. The report on a
project from a private consulting firm with
which the SHG contracted also failed to
completely respond to these policy issues;

rather, it was restricted to a catalog of data
availability within VHA and other systems of
care for SCI.

Rigorously designed and well-reported
studies of nurse staffing in general adult
medical surgical hospitals are available, and
may contribute insights to resolving SHG
staffing policy concerns. These studies
provide credible evidence that nurse training
and staffing influence hospital mortality and
other adverse events; and that hospitals
placing a high institutional priority on nursing
have lower mortality rates than hospitals that
do not. Hospitals with nursing as a priority
are distinguished by organizational features
for nursing, which include professional
autonomy, control over the practice
environment and well-defined mechanisms
of communication between physicians and
nurses.

The slender body of literature addressing
health services utilization by SCI patients is
abstracted in the Appendix to this report:
five studies (one conducted by VHA
researchers) address service use directly
while a further four (two from VHA) validate
the Functional Independence Measure (FIM)
or its self-report version (SRFM). Three of
the five utilization studies are confined to a
medical or acute rehabilitation setting. The
validation studies suggest that scores on the
FIM accurately predict care needs and
length of acute rehabilitation stay, but do not
address extended or outpatient care.
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* Although research directly addressing the
issues for this review has not been
published, the nursing in general adult acute
care and functional independence measure
(FIM) validation studies are indirectly
relevant to VHA. Such research findings,
coupled with VHA administrative databases
and minimal new data collection could be
used by the SHG to predict nursing staff
needs for defined sub-populations of SCI
patients in specific segments of care. FIM
validation studies also could provide a basis
for further research by VHA Health Services
Research and Development (HSR&D)
investigators to analyze and predict care
needs of SCI patients. Findings regarding
organizational features for nursing in
hospitals with good outcomes should
similarly support organization of acute SCI
care within VHA.

* FIM validation studies by VHA investigators
suggest that FIM scores could be used by
VHA to predict inpatient utilization and
extended length of stay by veterans with
SCI; the scores could thus provide data for
estimation of nurse staffing needs.

» Physician and nurse staffing for spinal cord
injury (SCI) care remains an area in which
knowledge deficiencies should be addressed
by health services researchers within VHA
and elsewhere. Pending such research,
scores on commonly used standardized
instruments of functional independence may
predict care needs for subgroups of SCI
patients.

Background

The review request

VHA'’s Strategic Healthcare Group (SHG) in
Spinal Cord Injury and Disability (SCI&D) asked
the VA Technology Assessment Program
(VATAP) to review the literature on the
relationship between of physician and nurse
staffing in outpatient and extended care settings
to outcomes for adult patients with spinal cord
injury. The SHG also requested research

results for the inpatient acute care setting for
nursing only.

Spinal cord injury

“Spinal cord injury and disorders (SCI) .... reflect
a broad constellation of altered physiology,
secondary complications, impaired function, and
changed social roles, all of which influence
quality of life.” (Weaver, 2000)

“By consensus, the best care (of individuals with
spinal cord injury) is comprehensive, given by a
staff aware of the peculiarities of spinal cord
injury, a condition where much —blood pressures
both high and low, pink skin, swollen hip or
knee, headache, and even gooseflesh —signifies
something else than usual. The care is best
given in a setting where this specialized staff
jJoins patients to one end, the best function in the
best health possible so that life can proceed on
the terms granted without adding time to the loss
column....” (Wisely, 1979)

Segments of care

Care for SCI, within VHA and elsewhere, is
complex and lifelong (Weaver, 2000). For this
reason, SCI care is conceptualized as a series
of segments. For calculating costs of care,
DeVivo (1995) suggests the following segments,
with examples of areas for charges:

+ emergency medical services: site of injury
care, transportation to first acute care facility,
and transportation between hospitals up to
the first definitive discharge from the Model
System [federally designated and supported
health care systems that provide
comprehensive SCI service delivery within
defined geographic areas (Stover, 1999)];

* acute care: emergency room, room and
board, laboratory and radiology, pharmacy,
central supply, operating and recovery
rooms, intensive care, anaesthesia, nuclear
medicine, respiratory therapy, miscellaneous
inpatient care;

* rehabilitation: room and board, radiology,
laboratory, rehabilitation medicine,
respiratory, physical, occupational and
recreational therapies;

* rehospitalizations: McDonald and
Sadowsky (2002) report that up to 30% of

- VATAP (11T) Office of Patient Care Services - Room D4-142 - 150 S. Huntington Avenue, Boston, MA 02130 -

. Tel: 617-278-4469 -
Web: http://www.va.gov/vatap -

E-mail: VATAP@med.va.gov -

Fax: 617-264-6587 -
http://vaww.va.gov/vatap -




VA Technology Assessment Program Short Report: Physician and Nurse Staffing in SCI Care

SCI patients are re-hospitalized yearly for
medical complications;
* nursing home care.

Predicting outcome

Figures 1 and 2 in the Appendix to this report
present functional outcomes of SCI according to
important predictors. Nursing home or other

institutional placement after SCl is not inevitable:

Beck (1999) reports that 37 of 41 (90%) SCI
patients in that small sample were discharged
from acute rehabilitation directly to their homes,
three to skilled nursing facilities and one to a
transitional living facility. DeVivo (1999),
analyzing data from 16,633 persons with SCI,
found that age was the most important variable
in a discharge disposition model that also
included marital status, race, employment status
at injury, functional status on discharge from
rehabilitation, bladder management method, and
third-party sponsorship of rehabilitation.

Critical predictors of varying degrees of
functional and neurologic recovery (Appendix
Figures 1 and 2) after SCI include classification
by the American Spinal Injury Association
(ASIA) or the ASIA impairment scale (Burns and
DiTunno, 2001; Waters, 1998). The ASIA scale
scores from A (complete injury with no sensory
or motor function preserved in the sacral
segments) to D (incomplete injury, with motor
function preserved below the neurologic level of
injury); E indicates normal sensory and motor
function, and neurologic and motor levels of

injury.

Timing of the examination is important. Based
on their review, Burns and DiTunno (2001)
advocate the 72- hour examination as superior
to that performed on the day of injury, since
reflexes evolve over several days after injury
and prediction within the first week is needed to
justify rehabilitation services. McDonald and
Sadowsky (2002) concur, noting that most
individuals regain one level of motor function
and most recovery of function takes place within
the first 6 months.

Outcome: neurologic recovery and
ambulation

Burns and DiTunno (2001) report that 80% of
soldiers suffering SCI in World War | died within
the first few weeks after injury. Today, in well-
organized systems of care, 94% survive the
initial hospitalization and functional concerns
supplant mortality. Patients want to know:
“What will | be capable of and will | be able to
walk?” These authors review the literature on
neurologic recovery for complete versus
incomplete injuries and prognosis for
ambulation. Appendix Figures 1 and 2
summarize what is known about probability of
important functional recovery after SCI
according to major predictive factors. Burns and
DiTunno conclude: “We are now capable of
predicting with reasonable accuracy the long-
term outcome for patients within a week of their
initial injury.”

ASIA criteria define SCI as complete (absence
of sensory and motor function in the lowest
sacral segment) or incomplete. The latter
indicates the presence of sensory and/or motor
function at the lowest sacral segment. ASIA
criteria further define neurologic level of injury as
the most caudal segment of the spinal cord
above the injury site with normal sensory and
motor function on both sides.

Gittler (2002) notes that the major functional
status measures provide the best predictors of
outcome: motor level of injury best predicts self-
care. Motor level of injury is more accurate than
single neurologic level. The injury type and
lower extremity motor score predict the potential
for community ambulation at one year (Appendix
Figure 2). Community ambulation indicates that
ambulation is the primary mode of mobility and
most closely approximates uninjured status with
ability to live independently. However,
exceptional circumstances can complicate
prediction: a small subset of young motivated
patients with C6 ASIA class A SCIl accomplish
independence in self-care and are able to live
independently.

Outcome measures: functional assessment
Goldstein and Hammond (1997) report that the
Functional Independence Measure (FIM) is the
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most commonly used functional assessment
measure in rehabilitation research. While these
authors report the FIM to be reliable and valid,
this report’s Table 2 (Appendix) abstracts recent
additional efforts to validate and define its role
as a prediction tool.

Rehabilitation

Rehabilitation often is the final segment of the
first episode of care after injury. Gittler (2002)
reports Spinal Cord Injury Model Systems data
indicating that of persons discharged from
inpatient rehabilitation: 30% are rehospitalized
within the first year; 3.5% are discharged to
nursing homes; 10% develop a pressure ulcer
within a year and; only 50% leave their homes
more than 4 days a week.

DeVivo (1989) lists the known determinants of
rehabilitation outcomes for persons with SCI:
age; sex; race; neurological level and extent of
lesion; number of associated injuries; use of a
mechanical ventilator; 1Q; education level at
injury; and employment status at injury.

Burden of disease: epidemiology and costs
“Although SCI does not occur as often as many
other types of injuries and debilitating diseases,
its costs to both individuals and society are
staggering. In fact, with advancing medical
technology and increasing life expectancies, the
direct costs of SCI are increasing at a rapid
pace. Moreover, unlike most chronic diseases
that usually occur among older persons, SCl is
predominantly a scourge of youth. As a result,
despite its low incidence, the indirect costs of
SCI are very high and frequently exceed its
direct costs.” (DeVivo, 1995)

McDonald and Sadowsky (2002) provide an
overview of the causes and epidemiology of
traumatic spinal cord injury (SCI): incidence
rates for the United States range between 28
and 55 per million people, with about 10,000
new cases reported per year. Causes include
motor vehicle accidents (36-48%), violence (5-
29%), falls (17-21%), and recreational activities
(7-16%). Assuming near normal lifespan, the US
SCI population is estimated at 183,000-230,000.
Average age at injury is 31.7 years, with the
greatest frequency between 15 and 25 years,

and the male to female ratio is four to one.
Lifetime costs for an individual injured at 25
years have been estimated at $1,713,267
(Meyers, 2000).

Weaver (2000) provides information specific to
VHA: an estimated 22% of all US individuals
with SCI are veterans, and more than 40% of
veterans with SCI were injured during military
service. The average age of veterans at injury is
31 years. VA data sources indicate that almost
30,000 veterans meet VA diagnostic criteria to
classify SCI as a special emphasis population.

“Unlike private-sector providers, who tend to
provide primary rehabilitation for new injuries,
the VA provides an additional focus on ongoing,
sustaining care to veterans with SCI. The VA is
committed to caring for veterans with SCI over
their lifetime.” (Weaver, 2000)

VHA achieves this purpose through a “hub and
spoke” care delivery model centered on 23
regional SCI centers delivering primary care,
acute rehabilitation, health maintenance and life
long health care for persons with SCI. The
“spokes” of the VHA system are 29 SCI support
clinics and primary care teams (physician,
nurse, and social worker) in the 120 VHA
facilities without either SCI center or support
clinic. All of these components together provide
the full spectrum of services and access to care
in a coordinated fashion (Weaver, 2000).

The ongoing SCI Quality Enhancement
Research Initiative (QUERI) has identified home
care and nursing home care needs among the
most important knowledge gaps for veterans
with SCI and their care providers (Weaver,
2000).

Assessment Methods

Ideally, research addressing the policy issues

underlying the request for this report would:

» Be prospectively designed for the purpose;

» Address the segments of care specified by
the SCI SHG (outpatient and extended care
for nurses and physicians; acute care for
nurses only);
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» Collect data on outcomes that are most
important to VHA clinicians, SCI patients,
and other stakeholders using standardized,
reliable and valid outcomes instruments as
the dependent variable;

» Collect data on physician and nurse staffing
ratios and skill mixes (as the independent
variables) from facilities where a variety of
such ratios and mixes are in use;

* Adjust outcomes data for known
determinants of SCI care outcome (Appendix
Figures 1 and 2).

Under ideal circumstances, i.e., with a
substantial body of published research reports
from which to choose, the criteria listed above
would extrapolate directly to selection criteria for
published research reports included in this
VATAP review.

Search strategy

VATAP’s initial literature database searches of
MEDLINE and EMBASE from 1966 through
December 2001 indicated the literature on this
topic to be sparse and not precisely indexed. In
order to achieve the broadest possible recall of
potentially appropriate articles, we performed
searches on spinal cord injuries or spinal cord
trauma and later broadened the search to any
occurrence of the word spinal combined with a
wide range of terms indicating staffing models
and outcomes. Over 800 references were
reviewed. MeSH terms and subheadings plus
free text expressions of MeSH terms included:
standard#, organization & administration, health
services research, health services utilization,
standards of care, staffing, staff model#,
outcome#, personnel staffing and scheduling,
workload#, practice pattern#, treatment
outcome#, outcome#, and physician# role#.

The health technology assessment (HTA)
database maintained by the International
Network of Agencies for Health Technology
Assessment (INAHTA) was searched for
existing reviews and projects in progress, and
the client for this report provided access to a
consultant’s report (Booz-Allen Hamilton, 2000)
as well as to SHG-identified reference lists.

Results

Initial VATARP literature database searches
indicated a complete lack of published research
relevant to this review. VATAP then attempted
to expand its search focus to health services
utilization in a more general sense, hoping that
the broader focus might include relevant
material. We also reviewed end reference lists
of articles selected for background and
contextual information.

However, as indicated in the Appendix tables,
published studies resulting from the broader
focus on health services utilization failed to yield
enlightenment regarding any impact of staffing
on SCI patient outcomes. While all five studies
abstracted in Table 1 and summarized in the
table on page 6 address SCI care, none of them
do so in outpatient or extended care settings,
and the same lack of insight holds for the impact
of staffing on outcomes. Finally, of the nine
studies in the summary table, only two included
important determinants of SCI outcome in their
analyses.

Thus, VATAP can only conclude that the precise
components of the policy issues relevant to VA’s
SCI SHG have yet to be addressed by
researchers, and provide a fertile field for new
research. It would be heartening to report that
such research is currently in progress, needing
only patience in awaiting published results.
However, the single indicator of ongoing
research (Sochalski, 1999) reports that the
international study in progress will address
nurse staffing in general adult acute care, rather
than SCI care, and thus will not substantially
alleviate the knowledge deficiency in this area.
Nurse staffing in general adult acute care is
already represented by a substantial body of
literature, including one review intended to be
systematic (Appendix Table 3).

While VATAP was unable to identify relevant
research specific to SCI, the association of
nurse staffing with outcome has been
documented for adult general acute care
(Appendix Table 3). The studies abstracted in
Table 3 provide evidence that: nurse training
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and staffing influence hospital mortality and
other adverse events. Table 3 also includes
studies documenting that hospitals placing a
high institutional priority on nursing have both
low mortality rates and organizational features
such as professional autonomy, control over the
practice environment and well-defined
mechanisms of communication between

physicians and nurses.

Finally, a number of studies identified in the
course of searching for research reporting health
services utilization by SCI patients were
conducted to further validate the Functional
Independence Measure (FIM) and its self-report

version (Table 2).

The published reports of VHA investigators
using VHA SCI data are included in Appendix
Tables 1 and 2 and are indicated by shading.
These studies plus analytic assistance and VHA
administrative data could assist the client for this
report in using FIM scores to estimate care and
nurse staffing needs for subgroups of SCI

patients.

Summary of the available literature: Frequency by classes of studies (from Tables 1 and 2 in Appendix)
and segment (s) of care included

Reference, study purpose

Segment(s) of care studied

Design

Analysis by level and/or
completeness of injury?

Health services utilization patterns, 5 studies (detailed in Table 1)

Burnett (2000): LOS outliers Inpatient rehab Cross- sectional database analysis yes
Eastwood (1999): LOS predictors Medical rehab Longitudinal no
Wineman (1999): unplanned use of | Rehab Cross-sectional yes
health services

Samsa (1996): pattern of inpatient | VHA SCI centers Cross-sectional no
hospitalization in 15 years following

injury

Richmond (1995): professional Acute SCI care Cross-sectional no
nursing care needs and costs

FIM or SRFM validation, 4 studies (detailed in Table 2)

Heinemann (1997): FIM concurrent | Inpatient medical rehab Cross-sectional no
validity

Hoenig (2001): SRFM in MS and VA hospitals and outpatient centers | Cross-sectional no
SCI

Samsa (2001): SRFM and personal | Veterans with SCI Cross-sectional administrative no
assistance needed database analysis

Hamilton (1999): FIM in predicting Median 6 years post-discharge from | Cross-sectional no

minutes of daily assistance needed
and costs of durable goods

medical rehabilitation
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Summary and Discussion

VATAP conducted extensive and repeated
searches of multiple literature databases, but
was unable to identify relevant research
published as of February, 2003. The single
ongoing international study of nurse staffing and
patient outcomes will neither directly address
spinal cord injury nor the segments of care of
interest to VATAP’s client for this review.

The logistical challenges of conducting an
intervention on physician or nurse staffing in SCI
units could be overcome by taking advantage of
research settings available to researchers
through existing facilities where a range of
different staffing models were in use.

VHA attempted to do exactly that through a
contract with Booz-Allen and Hamilton, Inc.
(Booz- Allen, 2000); the ultimate aim of the
consultant’s project was to design a risk-
adjustment model for VHA SCI outcome data
collection and reporting, rather than to actually
collect the data, adjust and analyze it. In this
context, the consultant recorded only the extent
to which outcome measurements were routinely
collected at participating facilities, not the
measurements themselves. Further, the
consultant report provides details of physician-
or nurse-to-patient staffing ratios only for the
medical rehabilitation segment of care, and thus
is not directly applicable to this report.

VATAP concludes the policy questions
underlying the request for this report have yet to
be addressed by research. These questions
also failed to be completely resolved by a
consultant contracted by the SCI SHG.
However, other guidance is available. Based on
their own research and other findings regarding
nursing, Aiken (1994) notes: “Hospitals that
facilitate professional autonomy, control over
practice, and comparatively good relations
between nurses and physicians will be ones in
which nurses are able to exercise their
professional judgment on a more regular basis,
with positive implications for the quality and
outcomes of patient care.”

Finally, functional independence measure (FIM)
validation studies (Appendix Table 2) plus
analytic assistance and VHA administrative data
could assist the client for this report in using FIM
scores to estimate care and nurse staffing needs
for subgroups of SCI patients.
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Appendix: Figures and Tables

Figure 1: Complete Spinal Cord Injuries - expected functional outcomes by level of injury

Level Self-care Transfers Maximum mobility

High quadriplegia Dependent on others; Dependent on others Motorized wheelchair

(C1-C4) requires respiratory support

Low quadriplegia Partially independent with adaptive  Dependent or independent Manual wheelchair;

(C5-C8) equipment Driving automobile with adaptive
equipment

Paraplegia Independent Independent Ambulates short distances with

(below T1) aids

Adapted from DiTunno and Formal (1994)

Figure 2: Functional recovery - probability of community ambulation at one year post-injury

ASIA lower extremity Complete Incomplete Incomplete
Motor score* paraplegia Paraplegia Tetraplegia
0 <.01 .33 0
1-9 45 .70 .02
10-19 1.00 .63
=220 1.00 1.00
total .05 .76 46

*based on 5 key muscles at 30 days, with a total of 50 points possible in both lower extremities

Adapted from Waters (1998)
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