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Abstract

Background: The aim of the study is to describe the work pattern of personal care workers (PCWs) in nursing
homes. This knowledge is important for staff performance appraisal, task allocation and scheduling. It will also
support funding allocation based on activities.

Methods: A time-motion study was conducted in 2010 at two Australian nursing homes. The observation at Site 1
was between the hours of 7:00 and 14:00 or 15:00 for 14 days. One PCW was observed on each day. The
observation at Site 2 was from 10:00 to 17:00 for 16 days. One PCW working on a morning shift and another one
working on an afternoon shift were observed on each day. Fifty-eight work activities done by PCWs were grouped
into eight categories. Activity time, frequency, duration and the switch between two consecutive activities were
used as measurements to describe the work pattern.

Results: Personal care workers spent about 70.0% of their time on four types of activities consistently at both sites:
direct care (30.7%), indirect care (17.6%), infection control (6.4%) and staff break (15.2%). Oral communication was
the most frequently observed activity. It could occur independently or concurrently with other activities. At Site 2,
PCWs spent significantly more time than their counterparts at Site 1 on oral communication (Site 1: 47.3% vs. Site 2:
63.5%, P = 0.003), transit (Site 1: 3.4% vs. Site 2: 5.5%, P < 0.001) and others (Site 1: 0.5% vs. Site 2: 1.8%, P < 0.001).
They spent less time on documentation (Site 1: 4.1% vs. Site 2: 2.3%, P < 0.001). More than two-thirds of the
observed activities had a very short duration (1 minute or less). Personal care workers frequently switched within or
between oral communication, direct and indirect care activities.

Conclusions: At both nursing homes, direct care, indirect care, infection control and staff break occupied the major
part of a PCW’s work, however oral communication was the most time consuming activity. Personal care workers
frequently switched between activities, suggesting that looking after the elderly in nursing homes is a busy and
demanding job.
Background
The growing ageing population has resulted in an in-
creasing number of residents, especially the very old and
frail, in residential aged care facilities (RACFs) [1]. This
requires an increase in the number and intensity of the
aged care services. The situation is worsened by a
chronic shortage of direct care workers, on whom these
people rely to live [2]. All of this represents a big chal-
lenge to the delivery of aged care services in RACFs.
An important strategy to address this challenge is to

effectively design work activities to optimally deliver
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aged care services. This requires a basic knowledge
about which work activities are currently undertaken by
direct care workers and how much time each activity ac-
tually takes to meet a resident’s care needs.
Personal care workers (PCWs) make up the largest

proportion (70%) of the direct care workers in RACFs.
Because of the challenge of attracting registered nurses
(RNs), the number of PCWs is increasing steadily in
Australia [3]. Personal care workers have a minimum
qualification of Certificate III in Aged Care awarded by
the Technical and Further Education (TAFE) college sys-
tem in Australia. They are the major providers of per-
sonal care to residents, especially the activities of daily
living (ADL) which are one of the important care needs
supported by the Aged Care Funding Instrument (ACFI)
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[4]. The ACFI assesses the day-to-day core care needs of
a resident to determine the level of subsidy.
Work sampling and time-motion techniques have

been applied extensively to measure the work pattern in
healthcare settings [5-12]. The former has a relatively
small cost, but is not able to capture some important in-
formation such as the duration of an activity because the
observation is not continuous [13]. The latter allows
precise time to be recorded for each activity, but this is
labor-intensive and costly [14].
Previous studies have investigated the work pattern in

hospital settings [6-8,10,11]. For example, Cornell et al.
[7] inspected nurses’ workflow and their computer use
in two acute care medical-surgical units in a general
hospital in the USA. They found that nurses frequently
switched between activities and the duration of most of
the activities was very short and highly variable. A recent
study described the work activities of bedside intensive
care unit nurses in a private hospital in Australia [11].
Nurses spent most of their time on direct care and indir-
ect care and they undertook two activities simultan-
eously for almost half of their time.
Although there has been much research on the work

pattern in hospital settings, few such studies have been
undertaken in RACFs. Among the studies undertaken in
RACFs, some only focused on particular activities (e.g.
bathing-related care) [5,12,15]. Munyisia et al. [9] exam-
ined the time expenditure on different types of activities
performed by direct care workers by conducting a work
sampling study in a high-care house and a low-care
house of an RACF. They found that in both houses, oral
communication was the most time-consuming activity
(32.4%-51.9%). This study provides a comprehensive
overview of what the direct care workers do and how
they spend their working time, however it was confined
to a single RACF and because it is a work sampling
study, the duration of each activity or the switches which
occur between activities could not be determined.
This study aims to accurately describe the work pat-

tern of PCWs in two high-care RACFs. These are similar
to nursing homes in the USA in terms of the level of
care provided to residents. Previous studies used differ-
ent measurements to describe the work pattern
[7,10,11,16,17]. The commonly used measurements are
activity time, frequency, duration and the switch be-
tween two consecutive activities.
Activity time is expressed by two parameters: (1) the

time an activity takes over an eight-hour shift and (2)
the percentage of time used to complete an activity in
relation to the total amount of time for all activities. Ac-
tivity frequency is the number of occurrences of an ac-
tivity during a set period of time (e.g. an hour). Activity
duration, usually assessed in seconds, is the length of
time continuously spent on an activity. It is presented as
a mean with standard deviation to indicate its variability.
The switch between two consecutive activities includes
the number of occurrence of a switch and the direction
of this switch. These four measurements were used in
this study to describe a PCW’s work pattern.

Methods
Settings
A time-motion observational study was conducted at
two nursing homes. The first nursing home was located
in Sydney and was owned by a not-for-profit
organization which operates 23 RACFs. The observation
was conducted in a 32-bed high-care wing (Site 1)
staffed by one half-time and four full-time PCWs and
one RN. The other nursing home was a stand-alone,
not-for-profit facility in Newcastle with 108 beds. The
observation was conducted in a 25-bed high-care wing
(Site 2) in which three PCWs and one RN took care of
23 residents (two beds were empty at the time of the
study).

Classification of personal care workers’ activities
The observational study requires a predefined classifica-
tion of activities. Our research team has developed and
applied an activity classification system of direct care
workers in a longitudinal work sampling study con-
ducted in an Australian nursing home [9,18-20]. This
work activity classification system was further developed
and revised through three focus group discussions with
three researchers (including the researchers who devel-
oped it) and three RNs who had extensive experience
working in aged care.
The final classification system contains 58 activities

grouped into eight categories: direct care, indirect care,
infection control, documentation, transit, staff break,
oral communication and other activities not included in
the previous categories. The activities in each category
are presented in Table 1.

Ethical approval
Ethical approval was granted by the Human Research
Ethics Committee of the University of Wollongong
based on written approval given by the two participant
aged care organizations which run the two nursing
homes.

Inter-rater reliability
Our observation was conducted by a single observer. To
ensure the reliability of the observation process, our ob-
server and a second observer, who has extensive experi-
ence in conducting observational studies, independently
observed and recorded the same activities of four PCWs
for a period of four hours. Then a comparison of two
hours of their records was conducted and discussed. A



Table 1 Classification of personal care workers’ activities

Category Activities

Direct care Physical Assessment.

Routine hygiene (e.g. daily shower or wash).

Continence related hygiene (e.g. shower or
wash following pad change).

Oral Care.

Shave or grooming.

Toileting - prompted by a resident.

Toileting - prompted by a personal care worker.

Pad check.

Pad change.

Scheduled toileting.

Dressing a resident.

Resident mobility; passive & active exercises;
turning a resident in bed.

Medication administration.

Specimen collection; urine collection.

Assisting a resident with eating and drinking
(include feeding systems).

Assisting a resident with food (e.g. cutting up
food, uncovering food or delivery of food).

Care of the deceased; laying out.

Assisting a resident with hand washing
following the use of toilet.

Assisting a resident with transfer to and from
a bed, a chair, etc.

Transferring a resident to or from dining room
or board room.

Weighing a resident.

Assisting a resident to receive a phone call.

Attending to a resident call for assistance.

Indirect care Equipment set up (e.g. sling set up, shower
chair set up).

Resident shower set up (e.g. preparing
shampoo, towel or body lotion).

Bed making routine.

Changing a bed following an incontinent episode.

Cleaning up spills following an incontinent episode.

Re-stocking supplies to a trolley.

Re-stocking supplies to a resident's cupboard.

Transporting linen to and from laundry.

Transporting clinical waste for disposal.

Using or cleaning up bed pans.

Emptying a resident's meal plate.

Collecting pads from a storage cupboard.

Collecting a resident's clothes from his or her
cupboard; putting clothes back to the cupboard.

Sorting and putting a resident's clothes to his
or her room.

Infection control Putting on personal protective equipment.

Taking off personal protective equipment.

Table 1 Classification of personal care workers’ activities
(Continued)

Alcohol hand washing (related to toileting or
pad change).

Alcohol hand washing (unrelated to toileting
or pad change).

Water hand washing (related to toileting or
pad change).

Water hand washing (unrelated to toileting
or pad change).

Documentation Locating or collecting a resident's records.

Taking a photo of a resident.

Reviewing or writing resident's clinical
information; reading notes; viewing results.

Putting records back to filing area.

Transit Standing or walking in the corridor between
activities.

Staff break Personal errands (off unit chores; meal break;
making personal telephone call).

Oral
communication

Asking for assistance from another personal
care worker.

Assisting another personal care worker to do
his or her work.

Participating in-service training.

Communication of information about a resident
(external).

Communication of information about a
resident (internal).

Communicating with a resident.

Communicating with a resident's family.

Receiving a phone call; making a phone call.

Others Other tasks not included.
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minimum agreement of more than 95% was achieved in
the two records, suggesting the inter-rater reliability is
adequate according to Pelletier and Duffield [21].
Data collection
The observation was performed in 2010. Before the ob-
servation, the nursing manager at each site introduced
the observer to the RNs and the PCWs. On each obser-
vational day, the observer arrived at the site 15 minutes
before the start of the observation to identify one of the
PCWs for observation, using convenience sampling. The
observer tried to observe different PCWs on different
days to maximize the number of participants. At the
start, the observer explained the purpose and procedure
of the observation to the PCW. Only after written con-
sent was given by the participant, was the observation
conducted. A clinical handheld was used to record the
observational data on an Excel spreadsheet.
For the first seven days of data collection at Site 1 only

the start time was recorded for the observed activities.



Table 2 Time spent on each category of activities,
combining the two sites

Categories Time (%) 95% Confidence intervals

Direct care 30.7 28.7 32.8

Indirect care 17.6 16.3 18.8

Infection control 6.4 5.8 7.1

Documentation 3.1 2.5 3.7

Transit 4.6 3.9 5.2

Staff break 15.2 11.8 18.6

Oral communication 59.2 53.7 64.6

Others 1.2 0.8 1.6
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Because the start time of the current activity is the end
time of the previous activity, it was not necessary to rec-
ord the end time. The observer noticed that a PCW
might only be speaking or might be performing some
other activity concurrently. In order to correctly record
oral communication time, the data collection protocol
was modified to include both the start time and end
time of an oral communication activity, and the concur-
rently performed activity. At Site 2, both start and end
times of oral communication activities were recorded
from the beginning.
At Site 1, a total of 11 PCWs were observed over a

period of 14 days (three of the PCWs were observed
twice). The observation was between the hours of
7:00 and 14:00 or 15:00 on each day, depending on the
observed PCW’s finishing time.
At Site 2, a total of 27 PCWs were observed over

16 days (five were observed twice). The observation was
from 10:00 to 17:00. On each day, a morning shift PCW
was observed first. After this individual finished work at
14:00 or 15:00, an afternoon shift PCW was observed.

Data analysis
The data were analyzed in Microsoft Excel 2007, SPSS
version 18.0 (SPSS inc., Chicago, IL, USA) and R version
2.12.1 [22]. The duration of each activity was calculated
in Excel. Analysis concerning oral communication at Site
1 was based on the last seven days of observation since
the end time was not recorded during the first seven ob-
servational days. A Z test was used to compare the per-
centage of time spent on each category of activities
between the two sites. A Pearson’s chi square test was
used to determine the difference between the two sites
in the number of activities which fell into different dur-
ation groups. Statistical significance was assumed when
P < 0.05.

Results
Fifty-one of the designated 58 activities were observed at
Site 1. The seven activities which were not observed are:
‘care of the deceased or laying out’, ‘assisting a resident to
receive a phone call’, ‘re-stocking supplies to a resident’s
cupboard’, ‘using or cleaning up bed pans’, ‘sorting and
putting a resident’s clothes to his or her room’, ‘partici-
pating in-service training’ and ‘taking a photo of a resi-
dent’. Fifty-five of the designated activities were
observed at Site 2. The three activities which were not
observed are: ‘cleaning up spills following an incontinent
episode’, ‘re-stocking supplies to a resident’s cupboard’,
and ‘taking a photo of a resident’.
A total of 173 hours of observation and 11,283 events

were recorded. Table 2 shows the time spent on each
category of activities, combining data from the two sites.
The percentages do not sum to 100% because oral
communication may occur either by itself or simultan-
eously with an activity from one of the other seven cat-
egories. This means that the percentage of time spent on
oral communication has overlaps with the other
categories.
Activity time
At Site 1, 81 hours of observation were recorded and at
Site 2, 92 hours were recorded. Table 3 presents the time,
frequency and duration by activity category at each site.
At Site 1, the most time-consuming direct care activity

was ‘assisting a resident with eating and drinking (in-
clude feeding systems)’ at 35 minutes over an eight-hour
shift. At Site 2, however, ‘assisting a resident with trans-
fer to and from a bed, a chair, etc.’ was the most time-
consuming direct care activity, taking 29 minutes over
an eight-hour shift. At both sites, ‘equipment set up (e.g.
sling set up, shower chair set up)’ took the most indirect
care time (Site 1: 31 minutes, Site 2: 38 minutes). Most
of the oral communication time was spent on ‘communi-
cation of information about a resident (internal)’ (Site 1:
1 hour and 53 minutes, Site 2: 2 hours and 42 minutes)
and ‘communicating with a resident’ (Site 1: 1 hour and
51 minutes, Site 2: 2 hours and 4 minutes).
No statistically significant difference between the two

sites was found in the time spent on direct care, indirect
care, infection control or staff break, and these activities
took approximately 70.0% of the working time (Site 1:
68.1%, Site 2: 71.6%). As shown in Table 3, PCWs at Site
2 spent significantly more time than their counterparts
at Site 1 on oral communication (Site 1: 47.3% vs. Site 2:
63.5%, P = 0.003), transit (Site 1: 3.4% vs. Site 2: 5.5%,
P < 0.001) and others (Site 1: 0.5% vs. Site 2: 1.8%,
P < 0.001). They spent less time, however, on documen-
tation (Site 1: 4.1% vs. Site 2: 2.3%, P < 0.001).
Activity frequency
In one hour, 56 events occurred at Site 1 and 73 events
occurred at Site 2. The most frequently occurring



Table 3 Time, frequency and duration by activity category at Site 1 and Site 2

Category Site Time Frequency
per hour

Duration (seconds)

% 95% Confidence
intervals

8-hour shift
(h:m:s)

Mean Standard
deviation

95% Confidence
intervals

Direct care 1 30.9 28.7 33.0 2:28:05 14.5 75.6 143.5 67.4 83.8

2 30.7 28.1 33.2 2:27:07 19.6 56.5 56.7 53.8 59.1

Indirect care 1 16.7 15.5 17.9 1:19:55 10.6 56.1 54.5 52.5 59.8

2 18.4 16.7 20.2 1:28:22 13.2 50.5 46.8 47.9 53.2

Infection control 1 5.9 5.2 6.6 0:28:25 5.3 40.2 61.5 34.3 46.1

2 6.8 6.1 7.6 0:32:46 8.8 28.2 24.5 26.5 29.9

Documentation 1 4.1 a 3.4 4.8 0:19:31 3.2 45.5 82.4 35.4 55.6

2 2.3 b 1.7 3.0 0:11:13 1.4 58.8 80.7 44.9 72.7

Transit 1 3.4 a 3.0 3.9 0:16:29 3.0 41.3 46.7 35.4 47.2

2 5.5 b 4.5 6.6 0:26:34 3.0 67.1 84.4 57.0 77.1

Staff break 1 14.6 10.9 18.4 1:10:17 0.6 880.1 817.5 642.7 1117.5

2 15.7 11.0 20.4 1:15:24 0.7 815.0 845.4 603.8 1026.2

Oral communication 1 47.3 a 39.3 55.3 3:47:00 18.8 90.7 140.9 80.0 101.5

2 63.5 b 56.6 70.4 5:04:40 25.8 88.9 173.4 81.9 95.8

Others 1 0.5 a 0.3 0.7 0:02:24 0.2 96.3 70.0 57.6 135.1

2 1.8 b 1.1 2.5 0:08:46 0.6 110.3 118.5 78.3 142.3
a,bIndicate significant difference between the two sites in the percentage of time spent on this category of activities (P < 0.05).
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activity was oral communication, followed by direct care
and indirect care (Table 3).
Activity duration
From the mean and standard deviation shown in Table 3,
the activity duration was very short and varied dramatic-
ally. The short activity duration is also shown in Figure 1.
Of the 3,679 events recorded at Site 1 (excluding the
889 oral communication events which occurred in the
first seven days), 9.0% were completed in less than
10 seconds, which was significantly less than at Site 2
(12.4% of 6,715 events, P < 0.001). 15.5% of the events
recorded at Site 1 and 14.5% at Site 2 took between 10
and 19 seconds. Overall, more than two-thirds of the
observed events at both sites had a duration of less than
1 minute.

Switch between two consecutive activities
A PCW frequently switched from one activity to an-
other. On average, 49.8 switches between two consecu-
tive activities were observed in an hour at Site 1 and
62.5 switches were observed at Site 2. A PCW switched
from one activity to another at a rate of one per minute.
Most of the switches were within or between oral com-
munication activities, direct care activities and indirect
care activities. The directions of the most frequently
observed switches were similar, as were the number of
these switches at both sites (Table 4).
Discussion
In this study 56 out of the 58 designated activities per-
formed by PCWs at two Australian nursing homes were
measured. The activities were classified into eight cat-
egories: direct care, indirect care, infection control,
documentation, transit, staff break, oral communication
and others. In comparison with a previous study in a
single nursing home [9], this study provides a much
more accurate and complete picture of how PCWs
spend their time on work activities described in the fol-
lowing terms: actual time taken over an eight-hour shift,
the time spent on it as a percentage of the time con-
sumed by all of the observed activities, the activity fre-
quency and duration. It also provides data on the
switches between two consecutive activities. Our find-
ings will be useful for nursing managers to understand
how PCWs work and what the workload actually is in
looking after residents with high-care needs in nursing
homes. Although the care needs of the residents repre-
sented an uncontrolled variable in what was a natural
setting, it appeared that a PCW’s workload looking after
residents and meeting their care needs was high in both
nursing homes.
Personal care workers spent 30.7% of their time on

direct care. This is less than the finding (40.2%) from
a previous study by Munyisia et al. [9] which was also
conducted in an Australian nursing home. Indirect
care consumed 17.6% of PCWs’ time, which is almost
twice as the time (8.9%) obtained in the study by



Figure 1 Distribution of duration at Site 1 and Site 2.
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Munyisia. The difference in time may be caused by
the different study design. For example, our study used
time-motion technique to collect data while their study
used a work sampling technique. The other possibility
is that the differences are due to differences in care
systems and practices in different nursing homes. Fur-
thermore, in this study the percentage of time was cal-
culated from the actual duration of activities, whereas
their results were based on the frequency of occur-
rence of activities.
Table 4 Direction and number of the most frequently observe

First activity Second activit

Communicating with a resident. Communication

Communication of information about a resident (internal). Communicating

Equipment set up (e.g. sling set up, shower chair set up). Assisting a resid

Communicating with a resident. Communicating

Taking off personal protective equipment. Water hand wa

Communicating with a resident. Equipment set

Assisting a resident with transfer to and from a bed, a
chair, etc.

Equipment set
Further analysis needs to be conducted to understand
how indirect care activities support direct care. It is also
necessary to examine how direct care activities distribu-
ted throughout a shift and whether the direct care activ-
ities were spread out evenly over an hour or performed
in quick succession, for example, at the beginning of the
hour. This can make a significant difference to residen-
tial care, as was also mentioned in a previous study [10].
Communication with a resident and communication

of information about a resident are the prime oral
d switches between two consecutive activities

y Number of switches
per hour

of information about a resident (internal). 1.6

with a resident. 1.6

ent with transfer to and from a bed, a chair, etc. 1.1

with a resident. 0.9

shing (related to toileting or pad change). 0.8

up (e.g. sling set up, shower chair set up). 0.6

up (e.g. sling set up, shower chair set up). 0.9
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communication activities. This may be an indication that
the PCWs had made an effort to spend time interacting
with residents (e.g. explaining the care to a resident in
order to receive cooperation from the resident) and co-
operate with the working partners to provide care. The
content of the oral communication and the way it is
conducted may be among the critical elements which
most affect the quality of care.
Personal care workers not only spent a great deal of

time on oral communication, but also frequently
switched between oral communication, direct care and
indirect care activities. This may indicate that oral com-
munication is one of the important activities which sup-
port direct care and indirect care.
Although the observational time periods at the two

nursing homes were different (Site 1: 7:00 to 14:00 or
15:00, Site 2: 10:00 to 17:00), no statistically significant
difference was found in the time spent on direct care, in-
direct care, infection control or staff break. These activ-
ities account for about 70.0% of a PCW’s working time.
This suggests that apart from the unavoidable breaks
which all staff must take, these activities represent the
core of PCWs' workload. Nursing managers need to
consider this finding carefully when allocating tasks, staff
number and skill mix on a shift.
Personal care workers at Site 1 spent significantly less

time on oral communication than their counterparts at
Site 2. This may be associated with the age and ethnicity
of the PCWs. Most of those at Site 1 were 20 to 30 years
old and from a non-English speaking background,
whereas PCWs at Site 2 were local and aged between 35
and 55. As the PCWs at Site 2 had the same language
and cultural background as the residents, oral communi-
cation was less of a challenge than it was for the PCWs
at Site 1.
The often short duration of activities and the quick

and frequent switching between activities caused ex-
treme busyness and some stress. The practical routine
and familiarity with the residents and their individual
needs help the PCWs arrange their work to cope with
this. This routine and familiarity with the residents can
facilitate the work. This was also found in a previous
study [23].
Although routine and familiarity may support their

work, a PCW does have to think about what to do next
while performing the task at hand. Working in such a
busy environment may lead to a cognitive overload,
which may cause job fatigue and contributing, in turn,
to nursing burn out. Therefore, nursing managers may
need to consider which level of workload is appropriate
for a PCW working in a nursing home.
Among the designated 58 work activities of PCWs, 56

were observed, suggesting that our activity classification
system reflects a PCW’s work activities in Australian
nursing homes and provides a good reference for other
studies of work activities in nursing homes.

Limitations
The benefit of using a single observer is the potential
consistency of the observations [24], however it may also
cause systematic errors in observation. We addressed
this potential limitation through an inter-rater reliability
comparison study, which provided satisfactory results.
There may be a ‘Hawthorn effect’ [13] (the participants
might change their work behavior under the observa-
tion) from PCWs being observed continuously, however
we found that in the busy nursing home working envir-
onment, PCWs had to focus on their job and very soon
ignored the existence of the observer. This was also
found in previous studies [25,26].

Conclusions
We described the work pattern of PCWs in two Austra-
lian nursing homes. The work activities were examined
using the following measurements: activity time, fre-
quency, duration, and the switch between two consecu-
tive activities. Fifty-six out of 58 designated work
activities grouped into eight categories were observed.
We found that direct care, indirect care, infection con-
trol and staff break were the major part (70.0%) of the
work and there was no statistically significant difference
between the two nursing homes in the time spent on
these activities. More than two-thirds of the observed
activities at both sites had a very short duration-- less
than 1 minute. Personal care workers frequently
switched within or between oral communication, direct
care and indirect care activities.
Our findings are useful for nursing managers for staff

performance appraisal, task allocation, scheduling and
cost estimation. The information may also help to design
effective aged care services and provide possible research
directions in nursing homes. Furthermore, it provides
evidence for the government in funding allocation by ac-
curately measuring the amount of time needed in con-
ducting each category of care activities to meet a
resident’s relevant care needs. Further research on how
indirect care activities support direct care and how oral
communication supports other types of care are needed.

Abbreviations
RACFs: Residential aged care facilities; PCWs: Personal care workers;
RNs: Registered nurses; TAFE: Technical and Further Education; ADL: Activities
of daily living; ACFI: Aged Care Funding Instrument.

Competing interests
The authors declare that they have no competing interests.

Authors' contributions
PY was responsible for the study conception and design. ZYZ performed
data collection. SYQ, PD and MN were responsible for data analysis. SYQ
drafted the manuscript. PY, DH, PD and MN made critical revisions to the



Qian et al. BMC Health Services Research 2012, 12:305 Page 8 of 8
http://www.biomedcentral.com/1472-6963/12/305
paper for important intellectual content. All authors read and approved the
final manuscript.
Acknowledgements
The project is jointly funded by Australian Commonwealth Government
Enterprise Connect and Simavita Pty Ltd. Australian Government Enterprise
Connect provides funding support for the labor cost of a research assistant
(RA). Simavita Pty Ltd. contributes to part of the labor cost of the RA and the
cost of the RA to conduct the field data collection. Three registered nurses
in Simavita Pty Ltd. with extensive experience working in aged care
contributed to the development of work activity classification system in
nursing homes. We are grateful to Esther Munyisia for her assistance in the
inter-rater reliability study. The participating of the management and care
staff at the two nursing homes BCS Shalom Centre and Maroba Nursing
Home is highly appreciated. Dr. Madeleine Strong Cincotta's kind help in the
editing of the final manuscript is gratefully acknowledged.

Author details
1School of Information Systems and Technology, University of Wollongong,
New South Wales 2522, Australia. 2School of Mathematics and Applied
Statistics, University of Wollongong, New South Wales 2522, Australia.

Received: 7 June 2012 Accepted: 3 September 2012
Published: 6 September 2012
References
1. Australian Institute of Health and Welfare: Residential aged care in Australia

2009–10: a statistical overview. Aged care statistics series no. 35. Cat. no. AGE
66. Canberra: AIHW; 2011.

2. Hussein S, Manthorpe J: An international review of the long-term care
workforce: policies and shortages. J Aging Soc Policy 2005, 17:75–94.

3. Martin B, King D: Who cares for older Australians? A picture of the residential
and community based aged care workforce 2007. Adelaide: National Institute
of Labour Studies; 2008.

4. Australian Government Department of Health and Ageing: Aged care
funding instrument (ACFI). 2009. http://www.health.gov.au/acfi

5. Pelletier D, Duffield C, Donoghue J: Documentation and the transfer of
clinical information in two aged care settings. Aust J Adv Nurs 2005,
22:40–45.

6. Becker G, Kempf DE, Xander CJ, Momm F, Olschewski M, Blum HE: Four
minutes for a patient, twenty seconds for a relative - an observational
study at a university hospital. BMC Health Serv Res 2010, 10:94.

7. Cornell P, Herrin-Griffith D, Keim C, Petschonek S, Sanders AM, D'Mello S,
Golden TW, Shepherd G: Transforming nursing workflow, part 1: the
chaotic nature of nurse activities. J Nurs Adm 2010, 40:366–373.

8. Tipping MD, Forth VE, O'Leary KJ, Malkenson DM, Magill DB, Englert K,
Williams MV: Where did the day go?-a time-motion study of hospitalists.
J Hosp Med 2010, 5:323–328.

9. Munyisia EN, Yu P, Hailey D: How nursing staff spend their time on
activities in a nursing home: an observational study. J Adv Nurs 2011,
67:1908–1917.

10. Westbrook JI, Duffield C, Li L, Creswick NJ: How much time do nurses have
for patients? A longitudinal study quantifying hospital nurses' patterns
of task time distribution and interactions with health professionals. BMC
Health Serv Res 2011, 11:319.

11. Abbey M, Chaboyer W, Mitchell M: Understanding the work of intensive
care nurses: a time and motion study. Aust Crit Care 2012, 25:13–22.

12. Kobayashi N, Yamamoto M: Impact of the stage of dementia on the time
required for bathing-related care: a pilot study in a Japanese nursing
home. Int J Nurs Stud 2004, 41:767–774.

13. Finkler SA, Knickman JR, Hendrickson G, Lipkin M Jr, Thompson WG: A
comparison of work-sampling and time-and-motion techniques for
studies in health services research. Health Serv Res 1993, 28:577–597.

14. Wirth P, Kahn L, Perkoff GT: Comparability of two methods of time and
motion study used in a clinical setting. Med Care 1977, 15:953–960.

15. Holloway K, McConigley R: Descriptive, exploratory study of the role of
nursing assistants in Australian residential aged care facilities: the
example of pain management. Australas J Ageing 2009, 28:70–74.

16. Upenieks VV: Work sampling. Assessing nursing efficiency. Nurs Manage 1998,
29:27–29.
17. Zheng K, Haftel HM, Hirschl RB, O'Reilly M, Hanauer DA: Quantifying the
impact of health IT implementations on clinical workflow: a new
methodological perspective. J Am Med Inform Assoc 2010, 17:454–461.

18. Munyisia EN, Yu P, Hailey D: The changes in caregivers’ perceptions about
the quality of information and benefits of nursing documentation
associated with the introduction of an electronic documentation system
in a nursing home. Int J Med Inform 2011, 80:116–126.

19. Munyisia EN, Yu P, Hailey D: Development and testing of a work
measurement tool to assess caregivers' activities in residential aged care
facilities. Stud Health Technol Inform 2010, 160:1226–1230.

20. Munyisia EN, Yu P, Hailey D: Does the introduction of an electronic
nursing documentation system in a nursing home reduce time on
documentation for the nursing staff? Int J Med Inform 2011, 80:782–792.

21. Pelletier D, Duffield C: Work sampling: valuable methodology to define
nursing practice patterns. Nurs Health Sci 2003, 2003:31–38.

22. R Development Core Team: R: A language and environment for statistical
computing. Vienna, Austria: R Foundation for Statistical Computing; 2008.
http://www.R-project.org.

23. Bowers BJ, Lauring C, Jacobson N: How nurses manage time and work in
long-term care. J Adv Nurs 2001, 33:484–491.

24. McCrea BH, Wright ME, Murphy-Black T: Differences in midwives'
approaches to pain relief in labour. Midwifery 1998, 14:174–180.

25. Westbrook JI, Ampt A: Design, application and testing of the Work
Observation Method by Activity Timing (WOMBAT) to measure clinicians'
patterns of work and communication. Int J Med Inform 2009,
78(Suppl 1):S25–S33.

26. Ampt A, Westbrook J, Creswick N, Mallock N: A comparison of self-
reported and observational work sampling techniques for measuring
time in nursing tasks. J Health Serv Res Policy 2007, 12:18–24.

doi:10.1186/1472-6963-12-305
Cite this article as: Qian et al.: The work pattern of personal care
workers in two Australian nursing homes: a time-motion study. BMC
Health Services Research 2012 12:305.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

http://www.health.gov.au/acfi

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Settings
	Classification of personal care workers&rsquo; activities
	Ethical approval
	Inter-rater reliability
	Data collection

	link_Tab1
	Data analysis

	Results
	Activity time
	Activity frequency

	link_Tab2
	Activity duration
	Switch between two consecutive activities

	Discussion
	link_Tab3
	link_Tab4
	link_Fig1
	Limitations

	Conclusions
	Competing interests
	Authors' contributions
	Acknowledgements
	Author details
	References
	link_CR1
	link_CR2
	link_CR3
	link_CR4
	link_CR5
	link_CR6
	link_CR7
	link_CR8
	link_CR9
	link_CR10
	link_CR11
	link_CR12
	link_CR13
	link_CR14
	link_CR15
	link_CR16
	link_CR17
	link_CR18
	link_CR19
	link_CR20
	link_CR21
	link_CR22
	link_CR23
	link_CR24
	link_CR25
	link_CR26


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


