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Evaluation of Nursing Manpower Allocation
in @ Nursing Home

Chun-Hsi Chen e Wen-Chen Tsai* e Wei-Chieh Chang**

ABSTRACT: The subjects of this study encompassed the nursing staffs (nurses and nursing aids) and residents of a

public hospital-based nursing home. By intensive sampling, this study explored the differences in
actual times that nurses spent caring for residents. We assessed the functional status of nursing home
residents of various illness severities as well as measured the actual nursing manpower needed to meet
the residents’ care needs using Typology of the Aged with Illustration (TAI). Results showed that
current nursing manpower levels in nursing homes was adequate, although some units had excessive

manpower allocation. As a result, this study suggests the establishment of a resident classification
system for use in long-term care (LTC) facilities to assist with manpower allocation and reasonable
utilization of resources within the facility. Adequate nurse staffing will enhance the quality and
accessibility of care for the residents with severe illnesses in LTC facilities.
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Domestic health organizations at all levels focus on
the medical treatment of acute illnesses, and, therefore, are
able to provide limited nursing experience for long-term
care (LTC). According to the Department of Health (DOH),
Executive Yuan, the total number of senior citizens requir-
ing LTC in Taiwan amounted to 174,473 in 2003, of which
34% or approximately fifty thousand elderly people re-
quire institutional care (DOH, Executive Yuan, 2003).
Nursing homes have been the most common setting chosen
by dysfunctional frail elderly individuals in the United
States. According to Cohen, Tell and Wallack (1986), the
elderly population (> 65 years) has a 40% chance of stay-
ing in a nursing home before they die (Lai, 1994). Hence, in
order to shed light on future need for institutions providing
LTC, this study chose nursing homes as the object of this
study.

Institutional care requires high levels of manpower
input and demands a substantial proportion of available
trained nurses. There are significant variations in practice

patterns found between nurse practitioners employed
within a particular LTC facility as compared with those
employed in other arrangements (Rosenfeld, Kobayashi,
Barber, & Mezey, 2004). Increase in demand for LTC
drives healthcare worker shortages (Hussein & Manthorpe,
2005). It was found that work stressors are significantly
related to the total number of residents taken care of by
nursing staffs and the number of nursing hours spent (Lin,
Yin, & Li, 2002). As nursing manpower can be more effi-
ciently allocated and utilized, waste of human resources
might be effectively minimized and work-related stress
relieved. In fact, minimum manpower ratios are regulated
by governments around the world for providing care in
institutional care settings. For instance, the ratio of beds to
nurses in nursing homes in Taiwan is 15:1, while that for
beds to nursing aids is 5:1 (DOH, Executive Yuan, 2000).
The allocation of nursing manpower in Taiwan, however,
has long been viewed to be inadequate (Su, 1988). There-
fore, nursing manpower needs to be reviewed and
re-evaluated in order to meet the needs of nursing home
residents. Since 1987, most health institutions in the United

PhD, Assistant Professor, Graduate Institute of Business Administration, National Central University; *PhD, Associate Professor,
Graduate Institute of Health Services Management, China Medical University; **MHA, Doctoral Student, Graduate Institute of Business

Administration, National Central University.

Received: August 8,2006 Revised: December 11,2006 Accepted: January 8, 2007
Address correspondence to: Wei-Chieh Chang, No. 300, Jhongda Rd., Jhongli City, Taoyuan County 32001, Taiwan, ROC.

Tel: 886(3)422-7151 ext. 66110; E-mail: wei_jay96@yahoo.com.tw

33



J. Nursing Research Vol. 15, No. 1, 2007

States have used the patient-related classification system to
measure nursing manpower. This system stipulates that all
qualified nursing homes categorized in Medicare or
Medicaid in every state must apply a standardized compre-
hensive assessment instrument, the Minimum Data Set
(MDS) for nursing home resident assessment and care
screening, for detailed assessment and collection of resi-
dent nursing data. They also state that nursing quality must
be improved based on drafted nursing plans (Rantz et al.,
2000). In spite of its numerous advantages, the application
of MDS is time-consuming and cannot fully capture the
full spectrum of all details (Spector & Mukamel, 1998). It
is therefore not a particularly appropriate assessment tool
for nursing homes in Taiwan or many other countries. In
addition, George (1994) maintained that other assessment
features of MDS should be reinforced and used with due
discretion. For instance, great emphasis was placed on the
issue of reliability in the development of MDS without
considering validity (Hsu, 1999). Kane (1995) indicated
some relevant problems with the application of MDS, e.g.,
unverified results of the measurement over a substantial
period of time and nursing staff’s capability in conducting
the assessment. Therefore, a key point of the training
guidelines proposed by the Taiwan Long-Term Care Pro-
fessionals Association is to set up localized quality indica-
tors for long-term nursing. However, as long-term nursing
practice in Taiwan continues to develop and change, it
lacks standardized measuring indicators. In spite of the fact
that MDS is well established in the United Stated and some
Organization for Economic Cooperation and Development
(OECD) member countries, it is very comprehensive as
well as time-consuming and, therefore, not suitable for
evaluating nursing homes in Taiwan.

Evaluating content by Typology of the Aged with
[lustration (TAI), simpler and more convenient than MDS,
can be used to evaluate illness severity in residents quickly.
It also has the advantage of being less expensive to admin-
ister. Liu (2001) adopted the TAI to evaluate illness sever-
ity in residents and established a cost accounting system for
anursing home based on the results. In order to conform to
the customs and nursing practices in Taiwan, this study
chose to use an instrumental system from Japan as a refer-
ence with which to evaluate the characteristics and organi-
zational behavior of residents in LTC facilities. A public
hospital nursing home was selected as the research sample
to investigate differences in the actual nursing hours spent
to care for residents by intensive sampling, to measure the
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actual nursing manpower that would meet the nursing
needs of residents, and then to provide reasonably suffi-
cient manpower allocation.

Instrument

TAI was developed to predict the extent of nursing
service required by the elderly. Five dimensions, i.e., men-
tality, activity, diet intake, excretion, and medical interven-
tion, were used to evaluate the severity of illness and pro-
gression of aging in the elderly. The above-mentioned
scopes categorized elderly people into four groups, namely
Border, Confused, Immobile, and Medical. According to
the extent of nursing required by the elderly, the four
groups were then broken down into three TAI rankings,
which comprise a total of twelve TAI rankings (Takahashi,
2001). However, as this nursing home study did not include
the two TAI resident rankings B3 and I1, the total number
of TAI rankings was reduced to ten. The definition of each
TAI ranking is shown in Table 1 (Takahashi, 2001).

Reliability

Because the TAI requires that professionals perform
the assessment, a senior nursing staff member from the
individual hospital-based nursing home assessed hospital-
ized residents for this study. In order to improve finding
consistency, we applied a test-retest reliability procedure,
with the assessment being conducted one time each on the
first and second day of observation. Compared to the test-
retest reliability of 90% in Liu’s research (2001), this study
showed that among the 102 residents, 97 answered consis-
tently, making test-retest reliability as high as 95%.

Sample

The study selected a public hospital nursing home
that had already conducted the TAI, and the participants
were categorized into two groups: nursing staff, including
15 nurses and 36 nursing aids, and 106 nursing care resi-
dents. Samples for both groups were drawn from three
different nursing care units, which included the dementia
center, nursing care unit, and regular nursing care unit, in
a hospital-based nursing home. However, four nursing
home residents were discharged during the data collection
period and their data were subsequently excluded from
further analysis, which reduced the total number of valid
samples to 102.
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Table 1.

TAI Ranking Definitions

TAI ranking Ilustration

B5 Not in need of care

B4 Not in need of care on diet intake and excretion, but unable to move independently

B3 In need of care on either diet intake or excretion

C4 Group of Confused, not in need of care on diet and excretion

C3 Group of Confused, in need of care on either diet or excretion

C2 Group of Confused, in need of care on both diet and excretion

I3 Not in need of care on diet, but in need of help in moving

12 In need of care on diet and attention to moving

I In need of care on diet and help in moving

MO In need of special medical care, with tracheotomy, nasogastric tube, catheter, or one kind of wound
MA In need of special medical care, with tracheotomy, nasogastric tube, catheter, or two kinds of wound
MI In need of special medical care, with tracheotomy, nasogastric tube, catheter, or three kinds of wound

Note. B =border; C = confused; I=immobile; M = medical; M0 = medical 0 rank; MA = medical acute; MI = medical intensive.

Data and Procedure

Data were derived from two different sources: (1) a
senior nursing staff member from a hospital-based nurs-
ing home assessed the TAI rankings of hospitalized resi-
dents and assessed each resident’s care need based on
such and (2) observers employed for this study completed
nursing activities records. In order to improve the data
accuracy and avoid the interference of the Hawthorne
effect, nursing staff were required to perform nursing
activities in accordance with standard operating proce-
dures. Nursing time for standard operating procedures
was confirmed by the supervisor before data were offi-
cially compiled. Besides, in order to precisely distinguish
between nursing activities performed by nurses from
those performed by nursing aids, this study limited valid
nursing care to those activities associated with direct
medical nursing care to be performed by nurses. To pre-
pare themselves, observers took training courses to learn
nursing activity standard operating procedures. Further-
more, one-on-one observation was adopted for this study
to enhance the consistency and accuracy of the “nursing
hour” recorded by each observer. Nursing activities were
observed and recorded for two consecutive weeks.

Analysis
Nursing hour analysis

The Kruskal-Wallis (K-W) Test of nonparametric sta-
tistics was used to examine whether TAI rankings made

differences in average nursing hours for each group of resi-
dents (rank average). In addition, researchers applied the

Mann-Whitney (M-W) U Test to determine differences
among TAI ranking pairs in terms of nursing hours.

Nursing manpower_analysis
First, the average number of nursing activities (n;) that

nurses and nursing aids were required to perform for residents
each day was calculated for each category. Second, this out-
come was multiplied by the average number of nursing hours
required to perform each nursing activity (x;). The average
number of nursing hours required per day for a resident in each
category was calculated after adding fatigue allowance of 10%
(Liu, 1999). Third, the number of residents in each category (n;)
was multiplied by the actual number of nurses and nursing aids
required to perform three shifts per day. The result was then
divided by each working shift (8 hours) to determine actual
nursing manpower needed. In summary, nursing manpower
was calculated according to the following formula:

@ni (xi +10%)) xn;

Nursing manpower =
8 hours

Description of Time Distribution for Various
Nursing Activities

The time distribution of various nursing activities
for major nursing staff
As shown in Table 2, direct nursing activities con-

sumed the greatest amount of time in the nursing care unit.
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Table 2.
Time Consumption Distribution of Various Nursing Activities for Key Nursing Staff
Hour (%)
Item Direct nursing care  Indirect nursing care  Related nursing care  Private time Total
Nurse
Dementia center 7.93 (33.04) 5.49 (22.88) 3.66 (15.25) 6.92 (28.83) 24.00
Nursing care 8.66 (36.08) 5.86 (24.42) 4.05 (16.88) 5.43 (22.63) 24.00
Regular nursing care 8.03 (33.46) 8.14 (33.92) 3.20 (13.33) 4.63 (19.29) 24.00
Nursing Aid
Dementia center 9.71 (40.46) 2.78 (11.58) 4.49 (18.71) 7.02 (29.25) 24.00
Nursing care 15.66 (65.25) 2.51 (10.46) 1.86 ( 7.75) 3.97 (16.54) 24.00
Regular nursing care 11.44 (47.67) 3.83 (15.96) 2.39( 9.96) 6.34 (26.42) 24.00

Note. Direct nursing care: activities involving direct interaction with residents (e.g., endotracheal suctioning). Indirect nursing care:

activities indirectly connected with residents (e.g., preparing nursing records). Related nursing care: e.g., attending administrative

conventions. Private time: e.g., eating.

Table 3.

Average Time Spent on Various Nursing Activities by Nurses Caring for Mobile Group Patients (Unit: Hour)

Official rank TAI ranking Direct nursing care Indirect nursing care Related nursing care
Nurse B4 0.18 0.42 0.25
BS5 0.19 0.44 0.24
C2 0.32 0.37 0.21
C3 0.41 0.33 0.19
Cc4 0.32 0.33 0.19
subtotal 1.42 1.89 1.08
Nursing aid B4 0.83 0.35 0.12
B5 0.92 0.48 0.10
C2 1.54 0.38 0.18
C3 1.65 0.37 0.21
Cc4 0.93 0.30 0.19
subtotal 5.87 1.88 0.80

Note. See Table 1 for TAI rankings.

However, private time spent by nurses and nursing aids
accounted for a greater share of total time than either indi-
rect nursing or related nursing activities.

Overview of the distribution of time spent on TAI
rankings

The Mobile group rated by TAI was categorized into
the five subgroups of B4, BS5, C2, C3, and C4 (Table 3).
Nursing aids spent the greatest amount of time on direct

nursing; while nurses spent most of their time on indirect
nursing activities for the Mobile group.

The Immobile group rated by TAI was also catego-
rized into five subgroups, namely 12, I3, M0, MA and MI
(Table 4). While nursing aids invested their greatest amount
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of time in direct nursing, nurses spent most of their time on
indirect nursing activities for this group.

Analysis of Nursing Hours Spent Caring for
Residents on All TAI Rankings

The number of residents was inadequate to evaluate
the respective severity of illness scope. Therefore, a
K-W Test of nonparametric statistics was performed to
examine whether the TAI ranking made differences in
nursing hours among residents. An M-W U Test was then
conducted as a pair-wise comparison to find out which
pair of TAI rankings had caused statistically significant
differences. It was found that the average number of
nursing hours spent on caring for each group of residents
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Table 4.
Average Time Spent on Various Nursing Activities by Nurses Caring for Inmobile Group Patients (Unit: Hour)
Official rank TAI ranking Direct nursing care Indirect nursing care Related nursing care
Nurse 12 0.17 0.39 0.16
I3 0.15 0.38 0.18
MO 0.23 0.41 0.22
MA 0.49 0.40 0.15
MI 0.54 0.40 0.15
subtotal 1.58 1.98 0.86
Nursing aid 12 1.24 0.32 0.08
I3 0.79 0.32 0.08
MO 1.49 0.38 0.11
MA 1.63 0.32 0.10
MI 1.52 0.33 0.10
subtotal 6.67 1.67 0.47

Note. See Table 1 for TAI rankings.

Table 5.
K-W Test of Nursing Hours Among All TAl Rankings (N = 102)
TAI ranking n Mean Rank for nurses Mean Rank for nursing aids x? D
B5 2 42.50 24.00 18.29% (20.27°) .032%* (.016°%)
B4 3 37.25 13.63
C2 9 50.78 56.72
C3 13 41.46 60.42
C4 6 44.10 26.70
12 3 16.83 29.83
13 2 18.75 10.00
MO 23 42.86 53.71
MA 20 61.03 54.84
MI 11 67.41 53.64
Note. K-W Test = Kruskal-Wallis Test. *nurse; bnursing aid.
*p <.05.
in TAl rankings was significant (p <.05), as presented in Table 6. , ,
M-W U Test of Nursing Hours Among all TAl rankings
Table 5. _
(N=102)
Pair-wise comparisons among all TAI rankings re-
Official rank/TAI ranking M-WU P

vealed that two pairs of TAI rankings on the part of nurses

were significant (p < .05) for total nursing hours and six Nurse
: : : : : : 12 <MI 2.00 .024%*
pairs of TAI rankings on the part of nursing aids differed in
. 12 <MA 5.00 .013*
the total spent nursing hours. Research also found that
nursing aids spent less total nursing hours on the residents ~ Nursing Aid

in Border (B4) and Mobile (I3) groups than with those in B<C3 0.00 027*
Confused (C3, C2) and Medical nursing requirement (MA) E z 1?/[2/\ (2)28 gigz
groups (see Table 6). B4 <3 2:00 1007**
B4 <C2 2.00 .014*
Nursing Manpower Analysis B4 < MA 8.00 .006%*

The amount of nursing manpower dedicated to three "\ 1w 1) Test = Mann-Whitney U Test.

shifts in the dementia center was excessive. Hence, the *p < .05. *p < 01
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Table 7.
Nursing Manpower Analysis
Current Manpower Adaptable Manpower
Item Nurse Nursing aid Nurse Nursing aid
Dementia Center
Day-shift 1 3 0.60 1.97
Evening-shift 1 0.32 0.51
Night-shift 1 1 0.41 0.53
Nursing Care
Day-Shift 2 6 232 5.31
Evening-shift 2 3 1.99 2.72
Night-shift 1 3 1.08 2.64
Regular Nursing Care
Day-shift 2 7 2.50 6.42
Evening-shift 1 3 1.36 2.45
Night-shift 1 3 1.35 2.33
Total 12 30 11.93 (= 12) 24.88 (= 25)

Note. The nursing manpower analysis is based on TAI rankings. = refers to approximately.

number of residents under the care of these shifts could be
increased based on approach methodology. Current and
adaptable manpower were in close fit on the part of nurses
even though the current number of nurses on day shifts
and night shifts fell slightly short of the ideal. Also,
although current nursing aid manpower exceeded that of
adaptable manpower by around 5 units, current nursing
aid manpower for three shifts was excessive, as presented
in Table 7.

Analysis of Nursing Hours for Nursing Staff
“Nursing hours” in this study refers to the time spent
by nursing staff performing direct, indirect, and related
nursing activities. These nursing activity categories ac-
counted for all nursing activities performed in nursing
homes. This study found that most nursing activities per-
formed by the nursing staff to be “direct” nursing activities.
Nurses and nursing aids spent 30%~40% and 40~70%,
respectively, of their on-the-job time performing direct
nursing activities in nursing homes. According to Lake’s
work (1982), direct nursing time accounted for 28~35% of
on-the-job time. Studies from Taiwan, such as that by Su
(1988), have found direct nursing time to be 24.45%.
Another study showed that direct nursing time was 34.5%,
and suggested that the average direct nursing time provided
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by nursing staff be considered sufficient only when this
category accounted for at least 50% of nursing activities
(Hsu, Feng, Lo, & Wang, 1996).

Differences in direct nursing time allocations are
based on such factors as illness severity, nursing staff spe-
cialty and responsibilities, time of day of work shift, and
hours spent at work. However, viewpoints on the defini-
tion and scope of “direct nursing activities” differ from
one nursing home to another. The issue of how much
direct nursing activity should be performed to meet the
nursing quality expectation is something worthy of fur-
ther discussion.

Nursing Hours Required for Residents
Analyzed in Terms of Illness Severity

The study found that the nursing hours required to
care for ill residents, as defined by their mobility, did not
increase in line with illness severity. For example, Con-
fused group residents remained in need of help with their
lavatory needs in despite their better mobility compared to
those in other groups. It was found that, all things being
equal, incremental labor costs (per resident per shift) were
USD 4.52 for residents with occasional urinary inconti-
nence (Shih, Hartzema, & Tolleson-Rinehart, 2003). In
addition, caring for residents with dementia can be a chal-
lenging task for nursing staff (Buhr & White, 2006), requir-
ing nursing staff to spend more time taking care of resi-



Nursing Manpower

dents’ safety and monitoring and managing their condi-
tions. However, residents in the Immobile group were sub-
ject to less variation in terms of nursing activities, as resi-
dents in this category are immobilized and chronically
invalid. When compared to the group of Mobile residents,
the Immobile group required fewer nursing hours per resi-
dent. The other reason why required nursing hours did not
correspond directly to resident illness severity was the rela-
tively small number of study participants. This limitation
was particularly significant in subgroups B4 and B5. This
might also contribute to the fact that residents in subgroups
B4 and BS received more nursing hours than those in other
subgroups.

Comparison Between TAI and Minimum
Data Set (MDS) for Nursing Home Resident
Assessment and Care Screening

Kane (1995) pointed out that the strength of MDS
was its prospective potential in outcome approach to
provide important information. However, assessments
of nursing homes have been insufficient. The advantages
of MDS have been compromised by the fact that there
are no data available with which to form a basis for com-
parison. Teresi and Holmes (1992) also argued that by
using multiple data sources, such as interviews to assess
the physical condition and medical records of residents,
MDS provides for no standardized measurement; a fact
that raises concerns of inconsistency in measurements.
Although TAI was unable to assess clearly the physical
condition of residents requiring nursing, it still covered
residents who were in better physical condition in the
individual nursing homes. Besides, one senior nursing
staff conducted measurements for all residents in accor-
dance with a single standard assessment form. Assess-
ment form contents were simple and easy to follow. Fur-
thermore, TAI could regularly monitor changes in illness
severity to provide residents with the most appropriate
nursing service.

Nursing Manpower Analysis

A review of study findings makes it clear that the
nursing manpower of three shifts was excessive (Table 7)
and that either manpower should be reduced or the number
of residents increased. Resident participants in this study
belonged to a nursing care unit that had insufficient nursing
manpower assigned to both day and night shifts. Even with
an excess of nursing aids, nursing manpower in the three

J. Nursing Research Vol. 15, No. 1, 2007

shifts in the regular nursing care units was tight. Main-
taining adequate staffing is crucial to assuring the delivery
of quality care (Mueller, 2002). Manpower could be more
effectively allocated through improved nursing unit job
functions and the content of nursing care. In addition, sub-
stitute nurse responsibilities may be assigned to nursing
aids able to help out and perform specific tasks. In this way,
the problem of excess manpower would be resolved and
the allocation of nursing manpower would be made more
efficient.

Furthermore, according to the Nursing Law (DOH,
Executive Yuan, 2000), which regulates nursing manpower
allocation, each nurse should be responsible for fifteen
beds and each nursing aid should be responsible for five
beds. Under these rules, the 106 residents in one individual
nursing home included in this study should retain 7.07 (8)
nurses and 21.20 (22) nursing aids for patient care. How-
ever, the analysis of nursing manpower done in this study
found that the level of nursing manpower deemed most
appropriate (regardless of the unit) by the example nursing
home was 11.93 (12) nurses and 24.88 (25) nursing aids.
Therefore, the ideal nurse-to-residents and nursing
aid-to-residents ratio in the example nursing home was
11.93:106 (or 1:8.89[1:9]) and 24.88:106 (or 1:4.26 [1:5]).
Results show that DOH regulations governing nursing
manpower allocation were neither endorsed nor practiced
at the facility.

Conclusions

Several suggestions and recommendations are offered
for future research. In order to enhance data accuracy, re-
searchers should communicate with nurses and nursing
aids regarding research purpose and procedures before col-
lecting data. Study findings indicated that total nursing
hour needs would vary among patients based on TAI rank-
ings. Due to the lack of available references with which to
evaluate TAI reliability and validity, future research may
further explore the differences in nursing manpower utili-
zation between different TAI categories. Still, future re-
search might need to evaluate illness severity in residents
before using the TAI, as TAl is applicable only to the evalu-
ation of residents in better physical condition. Moreover,
nursing manpower utilization is a dynamic process. The
cross-sectional findings identified in this study are unlikely
to take into account all organizational dynamics. A longitu-
dinal research project in the future might better present the
dynamics and realities affecting nursing manpower utiliza-
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tion, and thus further enhance and enrich our understand-
ing of this issue.

In general, allocating nursing manpower simply to
comply with minimum nursing law requirements is not
feasible. Nursing manpower allocated based on illness
severity-based needs and resource utilization, however,
can help effectively meet residents’ actual needs, reduce
manpower costs for the facility, and improve nursing
quality.

Limitations

Experienced and qualified doctors and nursing staffs
fluent in the Japanese language translated the TAI used in
this study from Japanese into Chinese. TAI content was
also edited and proofread several times. However, due to
human resource and time constraints, a back-translation of
the TAI was not conducted. There are not many references
or studies readily available with which to validate TAI reli-
ability and validity in Taiwan. In addition, due to differ-
ences in residents’ illness severity distribution, the number
of Taiwan nursing home residents with certain TAI rank-
ings, such as B5 and B4, were unacceptably small. Finally,
all of the original TAI rankings were not fully applied or
analyzed in this study and, as a result, outcome generaliza-
tion is limited.

This study was funded under a Department of Health
grant (DOH 90-15). The authors wish to express their spe-
cial appreciation to Miao-Li General Hospital Director
Su-Chen Kuo for her assistance.
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