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Abstract

Objective. To analyse the association between quality of care and technical (productive) efficiency in institutional long-term
care wards for the elderly.

Setting. One hundred and fourteen public health centre hospitals and residential homes in Finland.

Study design. Wards were divided into two categories according to their rank in the quality distribution, considering 41 quality
variables separately. The technical efficiency scores of the good- and poor-quality groups were compared using cross-sectional
data.

Methods. Data envelopment analysis was used for calculating technical efficiency. The Mann–Whitney test and correlation
coefficients were used to explore the association between quality and efficiency.

Results. The wards where quality indicators indicated less pro-active (passive) nursing practice and more dependent patients—
for instance, in terms of very high prevalence of bedfast residents or very high prevalence of daily physical restraints—per-
formed more efficiently than the comparison group.

Conclusion. The results suggest that an association may exist between technical efficiency and unwanted dimensions of
quality. Hence, the efficiency and quality of care are essential aspects of management and performance measurement in
elderly care.
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The association between economic performance and quality
of care is an essential aspect of the production of health serv-
ices. According to Newhouse [1], quantity and quality are two
commodities to which the decision-maker can allocate
resources, and that a quantity–quality trade-off is present
when resources are constrained. It is appealing to think that
increasing quality may require additional labour and capital
resources, whilst a tendency towards efficiency improvements
and cost containment can lead to a poorer performance in
quality. On the other hand, better quality can be associated
with better economic performance and lower production
costs, i.e. better efficiency [2]. Deterioration in quality can
cause voiced complaints (voice) and possible withdrawal
(exit) of customers, which force the management of the unit
to react and to prevent economic loss [3]. If there is an associ-
ation between economic performance and quality of care in
health services, it definitely has implications relevant to policy
and management.

Technical (productive) efficiency is one possible way to
evaluate the economic performance of the units. It is a meas-
ure of the proportion of input resources (e.g. labour) to the

output (e.g. in-patient days). When units are compared, effi-
cient units produce the same output with fewer inputs than
inefficient units, or alternatively, produce more output with
the same input as inefficient units [4]. Björkgren et al. [5] and
Laine et al. [6] have shown that the average technical ineffi-
ciency is high in Finnish long-term care units. The variation in
clinical quality of care and staff per resident ratio within these
units has also been shown to be marked [6,7]. Therefore, par-
ticular attention should be paid to these differences in per-
formance and the potential association between efficiency
and quality of care. Differences in efficiency may result in dif-
ferences in the quality of care produced and the number of
nursing staff.

Defining and measuring the quality of care in long-term
care facilities is a multidimensional and complex issue with
several pitfalls [8]. Firstly, the majority of the residents suffer
from cognitive decline [7] and thus, ‘the voice of the client’
might not reach the management. Decline in cognition may
also indicate that residents cannot necessarily evaluate quality,
which signifies an asymmetry in information between resi-
dents and management. Secondly, Kane [9] argues that the
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goals of care among the residents are far from uniform. A
minority of this population consists of individuals with good
prognosis and discharge potential. Kane [9] further states that
high-quality care, in these settings, may also mean that the
patient does less poorly than otherwise expected.

There are few studies of the relationship between staffing
and quality in elderly care that show consistently that better
staffing is associated with better quality of care [10]. In Fin-
land the present discussion concerning public services is
related mostly to productive efficiency or productivity.
Unfortunately, there are not yet clear messages or tools for
policy-makers, since the empirical evidence on the association
between efficiency and quality in elderly care seems to be
scarce and somewhat contradictory [11–13].

The aim of this study was to consider the association
between efficiency and quality of care in long-term care wards
in Finland. Due to the multidimensional nature of quality, 41
quality indicators were used. In the first stage, instead of using
traditional staffing figures—such as the staff per resident
ratio—we calculated the productive efficiency of the units. A
unit’s efficiency score comprises the following essential com-
ponents: the number of staff, the amount of capital, the total
number of in-patient days, and the case-mix. In the second
stage, units were divided into poor- and good-quality groups
and the efficiency scores of these groups were compared.

Materials and methods

Data

The observation unit in this study was a long-term care ward.
For the study we needed information on the staff, the number
of the beds, the case-mix, and the quality of care in the wards.
Complete research data pertaining to 114 wards in 41 facilities
were gathered from 1 January 2002 to 31 December 2002
from several sources. There were approximately 3300 patients
on the wards.

Client-level assessments have been done using the Mini-
mum Data Set 2.0 (MDS 2.0) questionnaire for nursing facilit-
ies [14]. In Finland, each patient is assessed by the staff with
the assistance of the resident’s relatives both at admission and
semi-annually, or when a distinct change in the patient’s con-
dition takes place. Resource Utilization Groups (RUG-III)
were used to represent the case-mix [15]. It can be con-
structed from the MDS together with clinical quality indica-
tors indicating prevalence and incidence of adverse outcomes
and care processes [14,16,17].

The RUG-III classification is internationally the most
widely used and validated method for case-mix adjustment
[18–20]. In the USA, the RUG-III system forms the basis of
prospective payment of publicly reimbursed nursing home
care. RUG-III is based on information in the Resident
Assessment Instrument (RAI) and its MDS, such as patient’s
physical functioning and cognition. The RAI is a standardized
assessment instrument for improving care planning and qual-
ity of care. In Finland, a 22-group version of RUG-III classifi-
cation is used [19]. In the RUG-III/22 patients are placed

into one of the seven clinical categories, which are divided
into 22 subcategories. The subcategories measure how much
labour resources a patient needs per day. Each of the subcate-
gories is cost weighted, and the cost weight denotes the aver-
age proportional staff time per 24-hour period per patient.
The cost weight for the average patient is set at 1.0. The cost
weights for different patient groups vary from 0.48 to 2.52 in
RUG-III/22, which denotes that there is a six-fold difference
in average nursing time per 24-hours between patients. In this
study we used a case-mix index, which was aggregated for the
ward level from individual-level data.

Clinical quality indicators at ward level were calculated as
mean values of measurements made during two MDS assess-
ment periods (cross-sections) in 2002, in accordance with
Zimmermann et al. [17]. The pooling together (calculated
averages) of two cross-sections ensures more consistent qual-
ity measures and diminishes measurement errors and ran-
domness. The prevalence and incidence of the quality
indicators in relative terms were calculated by including all
patients on the ward, or including only low-risk patients, or
only high-risk patients. These clinical quality indicators are
available for routine reporting from our RAI benchmarking
database. A questionnaire filled in by the head nurses pro-
vided data on staff resources and structural quality measures,
such as the number of staff per resident and the proportion of
single rooms. The descriptive statistics of the quality variables
are given in Table 1.

 An average number of three different full-time equivalent
staff categories and capital (unit size) were used as input. The
in-patient days of the wards were obtained from the finance
offices. We used the RUG-III/22 classification for case-mix
adjustment [19], which was applied to the output variable, i.e.
to the number of in-patient days. By applying the case-mix
adjustment the wards are comparable in terms of the output
measure, which is crucial in efficiency measurement. The
descriptive statistics for the output and input variables are
given in Table 2.

Statistical methods

Calculating efficiency. The non-parametric approach, data envel-
opment analysis, is a traditional method for calculating
(in)efficiency [4,21]. Technical inefficiency in this context
means that a technically efficient producer could produce the
same output with less input when compared with the ineffi-
cient unit. Alternatively, a technically efficient producer could
produce more output with the same input. These correspond
to an input- or output-oriented data envelopment analysis
model perspective, respectively. An illustrative example of the
data envelopment analysis is given in Figure 1.

For example, consider a production technology of two
inputs and one output. The units A, B, C, and D in Figure 1
produce the same output with different combinations of the
inputs. The efficiency scores are determined by the ratio of
the sum of output to the sum of corresponding input. The
efficient units in the frontier (A, B, D) have a score of 1.0.
The unit C is inefficient, because it uses more input for the
same output compared with the other units. The efficiency
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Table 1 Descriptive statistics of the clinical and structural quality indicators

1Low- or high-risk adjusted indicator means that the denominator of the indicator comprises only patients of low or high risk, instead of
all patients on the ward.
2Higher prevalence or incidence indicates poorer quality.
3Higher prevalence indicates better quality. The 15th percentile was used instead of 85th percentile for poor-quality threshold.

Variable Mean Standard 
deviation

Minimum–
maximum

85th percentile

............................................................................................................................................................................................................................

Clinical quality indicators indicating adverse care processes and outcomes1,2

Prevalence of any injury, % 27 15 0–76 43
Incidence of new fractures, % 1 2 0–16 4
Prevalence of falls, % 11 8 0–48 20
Prevalence of behavioural symptoms affecting others, % 34 15 6–72 51
Prevalence of behavioural symptoms affecting others, low risk, % 21 21 0–100 44
Prevalence of behavioural symptoms affecting others, high risk, % 38 15 0–78 55
Prevalence of diagnosis or symptoms of depression, % 34 16 6–86 49
Prevalence of depression with no treatment, % 14 7 0–54 20
Use of nine or more different medications, % 35 17 0–82 54
Incidence of cognitive impairment, % 14 15 0–100 25
Prevalence of bladder or bowel incontinence, % 64 17 25–100 83
Prevalence of bladder or bowel incontinence, low risk, % 45 20 13–98 64
Prevalence of bladder or bowel incontinence, high risk, % 83 16 0–94 86
Prevalence of occasional or frequent bladder or bowel incontinence 
without a toileting plan, %

48 31 0–100 100

Prevalence of indwelling catheters, % 4 5 0–50 9
Prevalence of indwelling catheters, low risk, % 3 6 0–28 9
Prevalence of indwelling catheters, high risk, % 5 8 0–33 14
Prevalence of faecal impaction, % 11 11 0–65 22
Prevalence of urinary tract infections, % 14 8 0–42 23
Prevalence of weight loss, % 7 5 0–28 12
Prevalence of bedfast residents, % 22 20 0–85 46
Incidence of decline in late loss activities of daily living, % 25 15 0–100 36
Incidence of decline in late loss activities of daily living, low risk, % 22 16 0–100 33
Incidence of decline in late loss activities of daily living, high risk, % 41 31 0–100 80
Incidence of decline in range of motion, % 18 11 0–100 25
Incidence of decline in range of motion, low risk, % 16 12 0–67 28
Incidence of decline in range of motion, high risk, % 18 18 0–69 36
Lack of training/skill practice or range of motion for mobility dependent 
residents, %

27 25 0–95 60

Prevalence of antipsychotic use, in the absence of psychotic and related 
conditions, %

41 16 0–100 57

Prevalence of antipsychotic use, in the absence of psychotic and related 
conditions, low risk, %

36 17 7–92 52

Prevalence of antipsychotic use, in the absence of psychotic and related 
conditions, high risk, %

58 24 0–93 83

Prevalence of anti-anxiety/hypnotic use, % 58 15 12–92 74
Prevalence of hypnotic use more than twice in last week, % 36 14 0–79 49
Prevalence of daily physical restraints, % 19 13 0–59 35
Prevalence of little or no activity, % 63 19 4–100 84
Prevalence of stage 1–4 pressure ulcers, low risk, % 3 6 0–40 8
Prevalence of stage 1–4 pressure ulcers, high risk, % 12 9 0–50 21
Incidence of new pressure ulcers, % 5 5 0–22 11

Structural quality measures3

Proportion of registered nurses, % 28 14 6–96 13
Proportion of rooms with own toilet, % 63 42 0–100 5
Proportion of single rooms, % 46 30 0–100 13
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score for unit C is about 0.75 (the ratio OC’/OC), which
denotes 25% inefficiency. Unit C could produce its output
with 25% less input resources.

The frontier, isoquant Q1, in Figure 1 denotes the best
practice production frontier. Linear programming is used in
the data envelopment analysis to construct an empirical piece-
wise linear efficient frontier which serves as a reference in the
evaluation of efficiency. Data envelopment analysis can also
be used for calculating allocative and cost efficiency, which
also takes input mix and prices into account. Technical effi-
ciency describes the efficiency of production, which is a
necessary but not sufficient precondition for cost efficiency
and lowest possible unit costs. In the framework of this study
a ward is judged to be efficient if it is operating on the best
practice production frontier (see Figure 1). Data envelopment
analysis efficiency scores were calculated using the DEAP
program written by Tim Coelli. Input price variables (wages)
were not available for this study, so an analysis was restricted
to exploring technical efficiency, using three categories of
labour and capital variables as input, and case-mix adjusted

in-patient days as output. Compared with traditional staffing
figures, the efficiency score also takes case-mix and the
amount of the output into account.

Quality measures as correlates of inefficiency. We applied a totally non-
parametric approach in the analysis of quality measures as cor-
relates of technical inefficiency. We divided wards into two
categories according to their rank in the quality distribution,
considering all quality variables separately. If a ward was ranked
in the zero to 85th percentiles in the quality distribution, it was
placed in the group of good or acceptable quality. In contrast,
wards that were above the 85th percentile threshold, in which
the prevalence and incidence of the specific quality indicator
was the highest, were placed in the group of poor quality.
There may be severe quality problems in the group above the
85th percentile threshold, and therefore we pay particular
attention to these wards in this study.

The traditional Mann–Whitney U-test was used to test
whether the technical efficiency scores of the two sampled
populations were equivalent in rank. The analysis was con-
ducted with pooled data of health centre hospitals and resi-
dential homes (n = 114). In the sensitivity analysis we changed
the thresholds from 0–85th percentiles (good quality) and
above the 85th percentile (poor quality) to 0–75th percentiles
(good quality) and above the 75th percentile (poor quality). In
addition, we also combined the two groups and tested the
correlation between efficiency and continuous quality indica-
tors in the whole sample.

Results

In Figure 2 the Salter diagram illustrates the efficiency distri-
bution. The width of the bars denotes the number of beds in
the wards, which varied from 8 to 74. The mean technical effi-
ciency in pooled data was 0.72. Hence, on average, wards could
produce in-patient days with 28% less input resources. Four
units out of 114 were fully efficient, i.e. efficiency scores were
1.0, which determined the production frontier. There was no
clear association between unit size and technical efficiency.

Table 3 presents the results of the analyses tests. The third
column denotes the mean rank in efficiency in the comparison

Table 2 Descriptive statistics of output and input used in the data envelopment analysis

Variable Description Mean (standard 
deviation)

Median (minimum–
maximum)

............................................................................................................................................................................................................................

Output
Case-mix weighted in-patient days Ward’s in-patient days in 2002 * ward’s 

average RUG-III/22 case-mix index
11539 (5387) 10810 (2467–30486)

Inputs
Registered nurses (RNs) Average number of RNs in wards 5.2 (3.3) 5.0 (0–15)
Licensed practical nurses (LPNs) Average number of LPNs in wards 9.8 (3.9) 9.0 (0–25)
Aides Average number of aides in wards 3.2 (2.3) 3.0 (0–12)
Unit size The number of beds 30.0 (12.0) 28 (8–74)

Figure 1 The production of the same quantity of output with
different combinations of inputs. Q1 denotes the best practice
production frontier; A, B, and D are efficient units and C’ is a
reference unit for inefficient unit C; dashed line is a radial
measure of inefficiency.
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groups. In the fourth column the asymptotic significance
of the Mann–Whitney test is reported. The correlation
coefficients between efficiency score and continuous qual-
ity indicators in the pooled data (n = 114) are presented in
the fifth column. In the last column a positive sign denotes
that the wards where the quality seems to be poorest oper-
ate more efficiently than wards where quality is good or
adequate, according to clinical quality indicators and struc-
tural quality measures. A negative sign denotes that poor-
quality wards are also less efficient than good-quality
wards. The sign +/– denotes no clear association between
quality and efficiency.

Positively significant clinical quality indicators in Table 3
are associated with clinically complex and very dependent
patients. For instance, the mean rank for bedfast residents
was 51 in the good-quality group compared with 92 in the
poor-quality group, which indicates clearly that better effi-
ciency is associated with nursing practices which lead to
poorer quality in terms of a high number of bedfast resi-
dents. However, indicators describing less dependent
patients, i.e. patients who walk, who have behavioural
problems, or who are more medicated are negatively or
non-significantly associated with efficiency. Furthermore,
the lower the proportion of registered nurses and propor-
tion of single rooms, the better the efficiency; whereas
wards operated more efficiently when they had a higher
number of rooms with en-suite toilets. The correlation
coefficients between efficiency and quality indicators in
the whole sample indicated consistent results with the
Mann–Whitney tests. Hence, there also seems to be a lin-
ear association between quality indicators and efficiency
scores.

In the sensitivity analysis we changed the threshold for
poor quality from the 85th percentile to the 75th percentile.
The differences in mean ranks between the groups were con-
sistent (the results are not reported in the tables). The only
exceptions were a prevalence of depression with no treatment
and a proportion of rooms with their own toilet, in which
there were no differences in efficiency between the groups.
Neither of the correlations were significant.

Discussion and conclusions

There was great variation in efficiency and quality between
the wards. Mean technical inefficiency was 28%, which was
higher than was estimated in earlier studies [22]. The variation
in quality also showed great differences between wards. Our
findings showed that in 13 of 41 areas, poor quality was asso-
ciated with high productive or technical efficiency (see Table 3),
indicating also an association between costs, staffing, and
quality of care; whereas in six areas the poor quality was
related to low efficiency. In the remaining 22 areas no clear
association was found.

Efficient wards had quality problems in the areas that indic-
ate time-consuming nursing procedures. These procedures
were not in place or they were inadequately performed because
of a low staffing ratio. A high prevalence of bedfast residents,
the use of physical restraints, a high percentage of inactive
patients, and a lack of nursing rehabilitation are all different
aspects of mobility restriction, a known risk factor in the disa-
blement process [23]. Use of physical restraints has previously
been shown to be associated with low staffing levels in the USA
[24]. Grade 1–4 pressure ulcers can be seen as a consequence of
both mobility restrictions [25] and incontinence. In addition, a
high occurrence of pressure ulcers reflects an absence of or
inadequate repositioning programmes in dependent patients.
During the disablement process, acceleration of incontinence
occurs. A high prevalence of occasional or frequent bladder or
bowel incontinence without a toileting plan was associated with
high efficiency, though the statistical significance level varied in
the non-parametric analysis.

Efficient wards showed a low prevalence of falls. Physical
restraints are usually used to prevent falls or injuries [26,27].
Conversely, it has been pointed out that the use of these
devices has itself been a source of injuries [26]. In our study, a
low prevalence of falls might simply reflect the highest pos-
sible level of disability of patients in the efficient wards: bed-
fast residents are less likely to fall [7].

Low efficiency was found to be associated with poor quality in
the areas of disruptive behaviour and the use of antipsychotic
medication in the absence of psychotic conditions. The presence
of neurodegenerative and/or psychiatric disease is most often
the source of disruptive behaviour in these settings [28,29]. In
spite of physical disability, wards specializing in dementia care or
in psychiatric care—especially those with severe behavioural dis-
turbances as eligibility criteria—are traditionally provided with a
higher staff ratio than ordinary wards [30]. In these areas the
basic question of quality is whether the use of antipsychotic med-
ication actually improves the individual’s quality of life in the long
run; a question still open to debate.

Quality measures related to nutrition were not associated
with efficiency at all. This might reflect the allocation of nurs-
ing time as much as to prioritizing the most important areas:
whatever the staffing ratio, issues of feeding and hydration are
considered more important than rehabilitation. Neither was
the high prevalence of anti-anxiety and hypnotic medication
associated with efficiency. One explanation might be the wide
use of such medication in all conditions and their unclear rela-
tionship with time-consuming care processes.

Figure 2 Wards arranged by increasing technical efficiency
scores. The y-axis denotes efficiency score, the x-axis denotes
wards, and the width of each bar is the ward’s size.
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Table 3 Tests and correlations between efficiency scores and quality variables

Variable Quality 
groups

Mean 
rank in 
efficiency

Asymptotic 
sig. 1

Correlation 
between efficiency 
scores and 
continuous quality 
indicators in pooled 
data (n = 114), 
P values in 
parentheses

Association
between 
poor 
quality and 
high 
efficiency2

..............................................................................................................................................................................................................................

Prevalence of falls, % Good quality 60 0.03 –0.37 (<0.001) –
Poor quality 41

Prevalence of behavioural symptoms affecting 
others, %

Good quality
Poor quality

60
45

0.09 –0.22 (0.02) –

Prevalence of behavioural symptoms affecting 
others, low risk, %

Good quality
Poor quality

60
48

0.22 –0.19 (0.04) –

Prevalence of behavioural symptoms affecting 
others, high risk, %

Good quality
Poor quality

60
41

0.03 –0.26 (0.01) –

Prevalence of antipsychotic use, in the absence of 
psychotic and related conditions, high risk, %

Good quality
Poor quality

62
32

<0.001 –0.37 (<0.001) –

Prevalence of antipsychotic use, in the absence of 
psychotic and related conditions, low risk, %

Good quality
Poor quality

63
29

<0.001 –0.27 (<0.001) –

Proportion of rooms with own toilet, % Good quality 60 0.07 –0.01 (0.90) –
Poor quality 44

Prevalence of depression with no treatment, % Good quality 55 0.05 0.00 (1.00) +
Poor quality 72

Prevalence of bladder or bowel incontinence, 
low risk, %

Good quality
Poor quality

51
92

<0.001 0.59 (<0.001) +

Prevalence of bladder or bowel incontinence, 
high risk, %

Good quality
Poor quality

53
82

<0.001 0.28 (<0.001) +

Prevalence of indwelling catheters, low risk, % Good quality 54 0.01 0.42 (<0.001) +
Poor quality 77

Prevalence of indwelling catheters, high risk, % Good quality 53 <0.001 0.39 (<0.001) +
Poor quality 83

Prevalence of faecal impaction, % Good quality 55 0.05 0.15 (0.12) +
Poor quality 72

Prevalence of bedfast residents, % Good quality 51 <0.001 0.66 (<0.001) +
Poor quality 92

Lack of training/skill practice or range of motion 
for mobility dependent residents, %

Good quality
Poor quality

55
72

0.05 0.09 (0.34) +

Prevalence of daily physical restraints, % Good quality 53 <0.001 0.53 (<0.001) +
Poor quality 82

Prevalence of little or no activity, % Good quality 54 <0.001 0.36 (<0.001) +
Poor quality 79

Prevalence of stage 1–4 pressure ulcers, low risk, % Good quality 54 <0.001 0.31 (<0.001) +
Poor quality 78

Proportion of registered nurses on the staff, % Good quality 54 0.02 0.16 (0.09) +
Poor quality 75

Proportion of single rooms, % Good quality 56 0.10 0.36 (<0.001) +
Poor quality 71

Prevalence of any injury, % Good quality 57 0.95 –0.09 (0.36) +/–
Poor quality 58

Incidence of new fractures, % Good quality 58 0.81 –0.10 (0.20) +/–
Poor quality 56

Use of nine or more different medications Good quality 58 0.80 –0.06 (0.52) +/–
Poor quality 56

continued
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Our results revealed a clear association between efficiency
and quality in the prevalence-type of quality indicators in
the time-consuming areas only. However, incidence-type
indicators—such as the incidence of decline in the late loss of
activities of daily living and the incidence of decline in the
range of motion—were the most important indicators to

support our theory that caregivers adapt non-pro-active nurs-
ing patterns in the absence of adequate staffing ratios with
regard to patients’ needs. In the analysis, incidence-types of
indicator, however, failed to show significant relationships,
conceivably due in part to the small number of observations
or a weak relationship.

Table 3 continued

Variable Quality 
groups

Mean 
rank in 
efficiency

Asymptotic 
sig. 1

Correlation 
between efficiency 
scores and 
continuous quality 
indicators in pooled 
data (n = 114), 
P values in 
parentheses

Association 
between 
poor 
quality and 
high 
efficiency2

............................................................................................................................................................................................................................

Incidence of cognitive impairment, % Good quality 58 0.75 0.02 (0.85) +/–
Poor quality 55

Incidence of decline in late loss activities of daily 
living, low risk, %

Good quality
Poor quality

57
62

0.52 0.01 (0.91) +/–

Incidence of decline in late loss activities of daily 
living, high risk, %

Good quality
Poor quality

57
59

0.86 0.01 (0.95) +/–

Incidence of decline in late loss activities of daily 
living, %

Good quality
Poor quality

58
55

0.70 –0.15 (0.16) +/–

Incidence of decline in range of motion, low risk, % Good quality 58 0.54 –0.09 (0.32) +/–
Poor quality 53

Incidence of decline in range of motion, high risk, % Good quality 59 0.22 –0.19 (0.05) +/–
Poor quality 48

Incidence of decline in range of motion, % Good quality 59 0.16 –0.10 (0.29) +/–
Poor quality 46

Prevalence of urinary tract infections, % Good quality 58 0.63 0.03 (0.76) +/–
Poor quality 54

Prevalence of weight loss, % Good quality 56 0.28 0.04 (0.65) +/–
Poor quality 65

Prevalence of antipsychotic use, in the absence of 
psychotic and related conditions, %

Good quality
Poor quality

56
66

0.28 0.11 (0.27) +/–

Prevalence of anti-anxiety/hypnotic use, % Good quality 59 0.24 –0.09 (0.35) +/–
Poor quality 49

Prevalence of hypnotic use more than two times 
in last week, %

Good quality
Poor quality

57
62

0.50 0.16 (0.08) +/–

Prevalence of stage 1–4 pressure ulcers, high risk, % Good quality 58 0.57 0.06 (0.54) +/–
Poor quality 53

Incidence of new pressure ulcers, % Good quality 56 0.28 0.13 (0.18) +/–
Poor quality 65

Prevalence of diagnosis or symptoms of 
depression, %

Good quality
Poor quality

60
46

0.11 –0.17 (0.07) +/–

Prevalence of bladder of bowel incontinence, % Good quality 58 0.13 0.09 (0.33) +/–
Poor quality 55

Prevalence of occasional or frequent bladder or Good qualtiy 55 0.72 0.23 (0.01) +/–
bowel incontinence without a toileting plan, % Poor quality 68
Prevalence of indwelling catheters, % Good quality 56 0.33 0.28 (0.01) +/–

Poor quality 65

1Asymptotic significance (significant P-values) indicates statistical difference between the groups.
2+ denotes that poor quality is associated with high efficiency, – denotes that poor quality is associated with low efficiency, and +/– denotes
no clear positive or negative association between quality and efficiency.
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Due to the cross-sectional nature of our study, the observed
relationships are associative. The efficiency estimates would also
have been more consistent in panel data and the longitudinal fol-
low-up of patients might have revealed causal relationships. The
clinical quality indicators used in this study may also be associated
with each other. For instance, there may be a positive correlation
between the prevalence of bedfast residents and pressure ulcers.
Although our non-parametric approach enabled the use of all
quality indicators in the analysis separately, one might consider
using factor analysis for combining different quality indicators.
However, for the time being in Finland these clinical quality indi-
cators are routinely used for benchmarking purposes. Our results
showed that efficiency was associated with certain types of qual-
ity indicator or quality dimension, which also favours the possib-
ility of reducing the number of quality dimensions. The results
also indicate that the selection of quality variables may affect the
interference if certain quality dimensions are omitted. The
strength of the non-parametric approach is that several quality
indicators can be used in the analysis.

There seems to be clear improvement potential both in pro-
ductive efficiency and quality of care, which may result in better
outcomes and a better utilization of labour input and cost con-
tainment in the long run, although the population is ageing and
probably more resources will be needed for the care of older
persons. The results support the fact that efficiency and quality
of care are essential aspects of management and performance
measurement. If there is an intention to increase productive
efficiency in elderly care—as there is in Finland—then quality
has to be taken into account, for instance by using quality mon-
itoring systems, although the empirical evidence on the associa-
tion between quality and efficiency is still not fully consistent
[11,12]. The association between efficiency and poor quality of
care was detected in some areas associated with non-pro-active
nursing practice and the consequences of such patterns. Fur-
ther studies with a greater sample of wards and with longitudi-
nal construction are warranted to show whether or not the
results of this study indicate a true trade-off between produc-
tive efficiency and care.
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