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Abstract

The increasing number of inexperienced gradu-
ates, as well as other levels of nurse such as the
enrolled nurse and assistant-in-nursing, requires
health service and nursing managers in the acute
care sector to rethink the long-preferred “patient
allocation” model of care provision. As well, the
escalating shortage of registered nurses and sub-
sequent low morale among those remaining in the
workforce require hospitals to re-examine skills mix
and staffing ratios. This paper presents the results
of two work-sampling studies conducted in a major
metropolitan private hospital, the first of which was
to provide a rationale for changing from the patient
allocation model to a team model of care. The
second study aimed to evaluate and provide data
on the impact of the change. Staff were heavily
involved in both studies as well as the change
process. The findings highlight how effective the
new model has been in redistributing certain
aspects of care to make better use of each nurse
level’'s knowledge and skills.
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HEALTH SERVICE PLANNERS are responding to staff
shortages and strained finances by redesigning
nursing workforces.! Driven by such factors as
the increased age and numbers of chronically ill
patients,” increased acuity and complexity of
hospitalised patients,** the continuous introduc-
tion of new technologies,” shortened length of
stay and increased community burden with no
compensatory transfer of resources,® health care
facilities have been implementing alternative
practice models. These models attempt to sustain
quality patient care, assure patient safety and
satisfaction and maintain budgetary efficiency.”®
The current shortage of registered nurses (RNg)!?
has compounded the problem, making the rede-
sign of nursing work an imperative.
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What is known about the topic?

Nursing has long advocated the “patient allocation”
model of care for a professional workforce with
“team nursing” generally seen as a model from the
past that is not appropriate for contemporary times.
However, with the protracted crisis of recruitment
and retention of registered nurses (RNs), the patient
allocation model has become unsustainable in many
hospitals, suggesting a need to return to team
nursing.

What does this paper add?

Work sampling methodology identified changes in
the pattern of nurses’ work following changes to skill
mix and staffing ratios. Our findings provide strong
empirical evidence that team nursing can enhance
the provision of care.

What are the implications for practitioners?

While the transfer of nursing education to the tertiary
sector enhanced the professionalisation of nursing
and made possible the idea of an all RN workforce,
larger social and political forces have conspired to
limit this possibility. As the long-term forecast for
nursing is an increasing shortage of RNs the
profession has to find ways to provide high quality
and safe care to its constituencies that best use the
skills of an RN while deploying less educated and
skilled nurses to support and complement the work
of this now precious resource.
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At a major private hospital in Sydney, Australia,
an escalating number of RN vacancies that could
not be filled increased the remaining staff’s work-
load, with a subsequent decline in nurses’ morale.
To gather evidence on nurses’ work activities and
determine how and by whom work was per-
formed, a work-sampling study was conducted in
2000 across the acute care wards and the operat-
ing services of the hospital. The results indicated
that much of RNs’ time was spent in activities that
did not require RN capability.'® This study pro-
vided evidence to support the introduction of a
different model of care.

In 2002, a team-oriented model called “part-
ners-in-care” replaced an RN patient allocation
model on two wards that had participated in the
initial study. Enrolled nurses (ENs) and assistants-
in-nursing (AINs) were introduced to a previ-
ously all-RN workforce. In this model the nursing
unit manager determines the rostered ratio of
clinical nurse specialists (CNSs), RNs, ENs and
AINs in accordance with patient numbers and
acuity. Generally, the partners-in-care model
operates on a ratio of two RNs and one AIN or
one RN, EN and AIN to care for 10 to 13 patients,
depending on patients’ acuity and staff skill level.
It was envisaged that this redistribution of nurs-
ing work would allow RNs to engage more fully
in activities requiring their professional knowl-
edge and skills. Effective communication among
the different levels of nurses is an essential com-
ponent of the team-oriented model.

Six months after the partners in care model was
introduced it was evaluated by repeating the
work-sampling study to identify change in the
organisation of the work. This article presents
some of the salient findings of the 2000 and 2002
work-sampling studies for one of the medical-
surgical wards where the model of care was
changed. Between the two sampling periods, the
casemix index (the indicator of patient acuity)
was reduced from 1.72 to 1.28 by admitting
patients requiring complex joint replacements to
a different unit. As well, bed capacity was reduced
by six beds; therefore fewer nurses were required
to provide the same amount and level of care.
Given these changes, the two sets of data have
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been compared to highlight the impact of the

team-oriented model.
Comparison aimed to identify:

m Differences in the percentage of time spent in
the four work categories (direct care, indirect
care, unit-related activities and personal) by
each staff classification between 2000 and
2002;

m Changes in the hourly patterns of daily direct
care activities performed by each classification
of nursing staff (patient hygiene, mobilising
patients, medication and patient nutrition)
between 2000 and 2002;

m Changes in the percentage of communication
activities of the different classifications of
nurses between 2000 and 2002.

Methods

Work-sampling methodology originated in indus-
trial engineering. Nursing researchers have
employed it for over 50 years and reported results
frequently over this period.''** Essentially, work-
sampling is a non-experimental approach
designed to help “analys[e] the distribution of
staff work activities in relation to how nursing
staff spend their time and in relationship to the
types of activities they perform”® (p. 34). Work-
sampling methodology is based on probability
theory, which purports that “observations taken
at repeated random intervals will have the same
distribution [as continuous observations]. Thus,
actual observations can be translated into per-
centages of time spent in actual activities”'® (p.
36). Large numbers of observations are necessary
to ensure a sufficiently robust sample from which
to generalise the findings. Useful reviews of the
history, utility and efficacy of work-sampling can
be found in Pelletier and Duffield*! and Dulffield
and Wise.*

The 2000 and 2002 studies employed a work-
sampling instrument originally described by
Urden and Roode,' adapted for the Australian
context.*’ Twenty-five activities are grouped in
four major categories: direct (10 activities) and
indirect (9 activities) care, unit-related (5 activi-
ties) and personal (1 activity). Direct care com-
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I Five communication activities of the indirect care category and specifications

Activities

Specifications

Communication of patient
information

Patients’ progress reports

Verbal reports and handover

Coordination of care:
planning

Verbal interaction with other departments related to coordination of patient care.
Providing instructions, information or direction to support staff regarding or
ancillary non-professional staff in aspects of patient care (excluding doctors or
other professionals). Referencing written materials. Provision of bed management
information.

Involves any documentation on progress notes or other charts, excluding
admission. Does not include charting on observation charts at the bedside.
Documentation in text/computer or completion of set forms to generate discharge
summaries or instructions for patient, general practitioner or other health
professional.

Giving or receiving an updated description of patient status for the purpose of
shift-to-shift continuity, unit-to-unit transfer, and break or lunch coverage (live or
taped).

Documenting, reviewing or evaluating forms associated with the nursing process
and reflecting the scope of nursing practice. Includes making associations

between interdisciplinary data and nursing judgment. Includes documentation in
text/computer or completing hospital forms to develop or change a patient’s care

plan. Does not include observation forms.

Coordination of care: rounds

Rounds, communication with doctors and allied health professionals or other

nurses in regard to care, including phone calls, referrals, and planning for
admission or discharge. Includes debriefing after critical incidents.

prises activities performed in the presence of the
patient and/or family such as hygiene, nursing
procedures, medicine administration and
patient—family interaction. Nursing activities per-
formed away from proximity to the patient/family
but undertaken specifically for a patient are cat-
egorised as indirect care. The preparation of
injectable medications, planning care with other
clinicians, coordinating referrals for other services
and retrieving computerised patient test results
are examples of indirect care. Unit-related activi-
ties include general maintenance of the nursing
unit such as administrative meetings, environ-
mental cleaning and restocking supplies. Personal
activities are nurses’ meal breaks, toilet breaks,
adjusting personal schedules, personal phone
calls and socialising with co-workers.'™!* The
instrument has established reliability and valid-
ity 10-23

Detailed specifications of tasks for each activity
are required to ensure different data collectors are
rating their observations consistently. Tests of inter-
rater reliability in previously cited studies have
shown high levels of internal consistency for this
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instrument. Box 1 identifies five of the nine activi-
ties of indirect care concerned with communica-
tion as examples of the degree of specification.

2 Changes to staff skill mix: proportion
of total observations by nurse
classification

80% 7 o 2000

0% | 2002
60% 1
50% A
40% 1
30% 1

20% 1

Proportion of total observations

10% A

A 0

WA/AIN EN

0 T T
CNS RN

CNS = clinical nurse specialist. RN =registered nurse. WA=
ward assistant. AIN =assistant in nursing. EN =enrolled nurse.
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3 Categories of work as percentages of
staff totals in a 07:00-16:00 shift

Position Year Direct Indirect Unit Personal
CNS 2000 22.1% 44.5% 13.8% 19.7%
2002 26.3% 48.0% 6.9% 18.8%
RN 2000 28.0% 47.8% 6.2% 18.0%
2002 30.6% 44.6% 4.9% 19.9%
WA/AIN 2000 3.9% 47.3% 29.2% 19.6%

2002 13.2% 41.9%
EN 2000

2002 321% 41.6% 51% 21.2%
Total 2000 25.7% 47.0% 8.8% 18.5%

2002 27.9% 44.5% 6.7% 20.9%

16.6% 28.3%

CNS =clinical nurse specialist. RN =registered nurse. WA=
ward assistant. AIN =assistant in nursing. EN =enrolled nurse.

The observations of these five activities were
aggregated for the purposes of analysis, to form a
global communication category. The same aggre-
gation has been undertaken for data from the first
study to enable any significant differences in
indirect care between the patient allocation and
team-oriented models to be identified.

Procedure

Nurse observers trained in the method were
employed throughout data collection for both
studies. A high level of inter-rater reliability
(>90%) was established in both sampling periods
before commencing the research.?! These data
collectors observed the activities of each consent-
ing nurse on the ward (every nurse rostered with
the exception of the manager, who would be
identifiable) every 10 minutes (called a set) for
each of the 2-hour sampling periods. Thus, 12
sets of observations were collected for each sam-
pling period. Only the actual activity being per-
formed at the time of the observational “swoop”
was recorded on the instrument, not the time
spent performing it (after Urden and Roode
1997)."° The 2-hour periods were randomly
selected over the 12 hours between 07:00 and
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19:00 from Monday to Friday. Representation of
all periods required data collection over 6 consec-
utive weeks. Although fewer observations were
recorded in 2002 (6891) than in 2000 (7694),
the total number of observations is sufficient to
ensure valid comparisons.

Box 2 shows the proportional changes in staff-
ing, with fewer CNSs and RNs in 2002, a shift
from ward assistants (WAs) to AINs and the
addition of ENs to the team.

Results are presented as proportions of the total
number of observations for each staff type.
Fisher’s exact chi square test with the Bonferroni
correction was used to compare proportions
between 2000 and 2002. This test was considered
appropriate because each activity is observed
within a set that occurs once in the data.

Results

Differences in the percentage of time spent in the
four work categories for 2000 and 2002 were
identified for all staff classifications (Box 3). RNs
show fairly similar proportions in three categories
for both studies, with an increased percentage of
personal time in 2002. CNSs and WAs/AINs
showed a marked drop in unit-related activities in
2002, while the RN proportion reduced less

4 Specific direct care activities as
percentage of nurses’ total activities

Position
Activity Year CNS RN WA/AIN EN
Patient 2000 3.1% 3.3% 25% na
hygiene 2002 39% 4.7%* 7.7%* 5.4%

Medication/IV 2000 7.1% 10.6% 0 na
administration o000 919%* 12.1%* 0 4.0%
Nutrition/ 2000 1.4% 1.4% 0 na
elimination 5000 1.4%  1.7% 2.3% 1.6%
Patient 2000 11% 10% 0 na
mobilising 2002 1.8%T 1.7%* 1.3%* 2.5%

*P<0.001. + P<0.005. CNS =clinical nurse specialist.
RN = registered nurse. WA =ward assistant. AIN = assistant
in nursing. EN = enrolled nurse. na=not applicable.
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5 Hourly observations of patient hygiene activity for staff classifications from

07:00 to 19:00
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CNS
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CNS =clinical nurse specialist. RN =registered nurse. WA = ward assistant. AIN = assistant in nursing. EN = enrolled nurse.

dramatically. The proportions in each category for
the WA/AIN classification are different in 2002,
reflecting the change in classification from WAs in
2000 to AINs in 2002. When the partners-in-care
model was introduced, about 30% of WAs’ work
was in environmental cleaning. These activities
were subsequently reallocated to cleaning staff.
Changes in the patterns of daily direct care
activities performed by nursing staff (namely
patient hygiene, medication, patient nutrition/
elimination and mobilising patients) were
reviewed to answer the second aim. These four
activities were selected to represent the important
“hands-on” direct care that is performed in all
acute care units. Box 4 illustrates an increase in
observations of these activities after the partners-
in-care model was introduced. Box 4 highlights
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the contributions of the ENs and AINs to patients’
hygiene needs. ENs devoted a substantial propor-
tion of their time to three activities. CNSs and
RNs significantly increased the proportion of
their time spent administering medicines. The
proportion of direct care for these four activities
increased for all classifications in 2002.

The work patterns across the 12 hours for the
four direct care items show variations between
2000 and 2002. Hygiene — defined as activities
that promote or restore patient cleanliness such as
bathing, oral care, hair washing, shaving, Sitz
bath, showering, occupied-bed linen change, care
of the dead body, surgical shave/prep — demon-
strates some pattern change (Box 5). In 2000,
there was a peak in the early morning with a
small contribution from the WAs and another,
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6 Hourly observations of mobilising patients from 07:00 to 19:00

8% 7 2000
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Proportion of total hourly activities

8% 7] 2002
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Proportion of total hourly activities
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CNS =clinical nurse specialist. RN =registered nurse. WA = ward assistant. AIN = assistant in nursing. EN = enrolled nurse.

much smaller peak in the very late afternoon with
little activity in between these times. In 2002,
there was a greater peak of activity in the early
morning (with the AINs and ENs contributing a
substantial proportion of their time) followed by
smaller peaks around the lunch period and mid
and late afternoon.

Patient mobility comprises interventions that
promote therapeutic movement of the patient, for
example, assisting with ambulation, turning and
positioning, leg exercises, and cough and deep
breathing exercises. Box 6 illustrates the varia-
tions in the peaks and troughs of hourly activity
with the two models. The contribution of the ENs
and the AINs in 2002 enabled the substantial
increases. The changed CNS pattern is more
difficult to understand, but may be related to the
casemix changes. The line graphs for nutrition/
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elimination activity and administering patients’
medicines (not provided) indicate some pattern
changes also. Nutritional activities increased and
were more focused around the three meal peri-

7 Communication activities (aggregate
of 5 items) as a percentage of total

staff activities
Staff 2000 2002
CNS 31.1% *34.7%
RN 31.0% 29.7%
WA/AIN 21% 2.7%
EN na 28.7%

*P<0.05. CNS =clinical nurse specialist. RN = registered
nurse. WA = ward assistant. AIN = assistant in nursing.
EN =enrolled nurse. na =not applicable.
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8 Clerical activities by nurse
classification
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CNS =clinical nurse specialist. RN = registered nurse. WA =
ward assistant. AIN = assistant in nursing. EN = enrolled
nurse.

ods, indicating that patients were given increased
assistance with their meals and the provision of
fluids. The line graphs for medication preparation
and administration by CNSs and RNs (not pro-
vided) indicate they were spending more time
administering medicines, with substantial
increases around 07:00, 10:00-11:00 and 14:00—
15:00. The reason for this pattern change requires
further investigation.

The third aim was to identify changes in the
percentage of indirect communication activities
with the introduction of a team-oriented
model. The observations (Box 7) showed an
increase in CNSs’ activity that was related to
the organisation of patient care with the ENs
and AINs. The pattern for care planning com-
pletely changed for both CNSs and RNs. The
CNSs remained the dominant communicators,
while the RNs’ activity decreased notably. Plan-
ning in 2000 went in peaks and troughs across
the 12 hours. In 2002, there was a much lower
level of activity in the morning that gradually
increased across the day reaching a peak at
15:00.

Clerical work decreased for RNs and CNSs and
increased for AINs and ENs (Box 8).
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Discussion

The shortage of RNs at the study hospital necessi-
tated the introduction of other nursing classifica-
tions to ensure patients received quality health care.
In the results presented in this article, ENs and
AINs were added to the skill mix in 2002, and the
previous model of patient allocation was changed
to a team-oriented approach. While there was a
small reduction in the total numbers of CNSs and
RN, the introduction of the AINs and ENs offset
this. The work activities previously undertaken by
the RN and WA workforce were continued with the
new skill mix, except for cleaning activities that
were reallocated as non-nursing work.

The shifts in activity for the four classifications
are shown in Box 3. The overall small increase in
direct care (1.1%) in 2002 was less than might
have been expected given the large contribution
of the ENs and AINs to this category in 2002.
Even allowing for differences in context, a total of
27% direct care could be regarded as insufficient.
The levels of indirect care remained relatively
consistent and were 40% or more for each staff
classification. Although the total percentage of
indirect care activities decreased by 2.1% in
2002, the activities in this category used a large
proportion of staff time.

It is important to note that the distinction
between direct and indirect care activities was some-
what arbitrary. For example, activities such as medi-
cation preparation and administration really
constitute a continuum of care in that medication
preparation (indirect care) cannot be separated from
medication administration (direct care) in real
terms. Consequently, medication preparation is
every bit as much direct care as is the actual
administration. Indeed, the high proportion of indi-
rect care activities represented in both sampling
periods highlights how significant the indirect care
is in nursing work and adds force to the notion that
much that is important in nursing work is relatively
invisible. As Lawler has well established, so much of
nursing work is literally “behind the screens”.**

Unit-related activities decreased for all classifi-
cations. This result has been attributed to the
reallocation of environmental cleaning to clean-
ing staff, the introduction of ENs and the
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replacement of WAs with AINs, and shifting
clerical duties to ENs and AINs. Essentially, the
skill-mix change provided more staff who were
capable of undertaking activities in all categories
of care.

However, personal activities increased by
3.5% overall, and the WA/AIN group had the
most marked increase of 8.7%. This result indi-
cates that an excessive amount of time is spent
in the personal category by all staff, but espe-
cially by the WA/AINs. Minyard et al also
reported that less educated levels of staff spent a
greater proportion of their time in personal
activities.”” It can be inferred that the WA/AINs
require more direction and supervision in order
to work more efficiently. It also suggests that this
group does not have enough work to do. Indeed,
the RNs were concerned that the AINs in partic-
ular not be permitted to undertake any direct
clinical work (eg, taking observations and docu-
menting them in the progress notes) as this
might compromise quality and safety of care,
which could suggest under-utilisation of this
group. As the model has matured and the AINs
have become more familiar with the acute care
setting, the RNs may well review this caveat in
the future, thus enabling greater productivity.

The changes in categories of work can be
better understood by comparing specific activi-
ties within the categories. The four direct care
category activities (Box 4) show significant
increases in hygiene activity for RNs and AINs
in 2002. Likewise, the amount of time the RNs,
CNSs and ENs spent in the preparation and
administration of medicines increased — in the
case of RNs, significantly. During the 2 years
between the studies the ward had changed;
patients’ average of length of stay had decreased
for all diagnostic groups and there was an
increase in the number of admissions. It is
likely that the increase in time spent giving
medications/IVs was due to these altered
dynamics. However, it is worth noting that
reported medication errors did not increase
from 2000 to 2002, indicating that the nurses
were spending time to ensure safe administra-
tion of medicines. This is likely also to represent
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the fact that in 2002 there were slightly fewer
RNs and CNSs available to carry out this activ-
ity, thus increasing the time needed by those
who were available. The increase in the time
nurses are spending on these activities is con-
sidered beneficial to patients. However, it was
the patterns of activities across the day for each
classification of nurse that provided the most
revealing information.

Change in the pattern of hygiene activity, for
example (Box 5), continued to reflect the tradi-
tional organisation of this work as concentrated
in the morning. While the inclusion of ENs and
AINs in the skill mix resulted in an overall
increase in patient hygiene activities with new
peaks around lunchtime and dinner, the tradi-
tional organisation of work remained very simi-
lar. It might be expected that with the new skill
mix the ENs and AINs could sustain hygiene
activity across the day and the CNSs and RNs
would decrease their contribution to this activ-
ity. The increase in their time undertaking this
activity suggests that the integration of ENs and
AINs into the team requires further development
and evaluation. Unit-based discussions, involv-
ing all classifications of nurses, about the organ-
isation of the work could result in a more
productive team outcome. Worker involvement
in the process of successful workplace change
has been substantiated in the literature.?**® The
team model of care requires the different levels
of nurses to collaborate more effectively in the
use of their time for the greater benefit to
patients.

The pattern of mobilising patients changed
markedly with the introduction of the new
model of care (Box 6). The significant peaks
from 15:00-17:00 reflected the increase in CNS
activity as well as the contribution of ENs. This
is an important activity that aids in preventing
hypostatic pneumonias and thromboses.

Communication activities also increased
across all groups. The quality of communication
has been demonstrated to have a direct influence
on nurses’ ability to detect early warning signs in
patients’ conditions and intervene appropriately
in a timely fashion.*” A variegated skills mix
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necessitates an increase in communication due
to the fact that different levels of knowledge
between nurse classifications reduce the ability
of RNs, in particular, to be able to assume that
their colleagues always know and understand
what they mean.*

While Needleman et al have documented the
importance of the RN to the provision of safe
patient care and demonstrated a strong correla-
tion between skill mix and patient outcomes,!
the team model increased the total nursing
hours per patient day. This means that there are
now more nurses per patient than before, but
because the new categories of staff are not as
well remunerated their introduction has been
relatively cost-neutral. Indeed, cost was never a
significant factor when the decision to change
the model of care was made. Rather, the hospi-
tal's over-riding concern was to maintain the
quality and safety of care and support the RN as
pragmatically and safely as possible. As well, in
the private sector, where there are fewer medi-
cal practitioners, nurses’ capacity to provide
relevant and timely information to the Visiting
Medical Officers is crucial. Adding AINs and
ENs to the staff mix increased the levels of
observation and interventions provided to
patients, thus considerably enhancing nursing’s
overall contribution to the well-being and satis-
faction of the patient. This has been amply
demonstrated in patient satisfaction surveys
which frequently make special and very favour-
able mention of the new categories of staff and
the effectiveness of the team model of care.

Conclusion

While such team models of care are not with-
out their disadvantages, in these challenging
times where the limited supply of skilled and
experienced RNs is likely to remain an issue for
workforce planning, models such as partners-
in-care provide significant palliation. Indeed, it
may well be that they become the preferred
model for the future to address the reduction in
the numbers of RNs available and the increase
in demand for high quality acute inpatient care.
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