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ABSTRACT

Background: Lacking methods to quantify the inter-hospital variance in hospital management practice (HMP) is a bottle neck
for research on HMP and quality of care. This study aims to quantify the inter-hospital variance in HMP by developing a novel
rating scale of HMP and evaluating its feasibility, reliability and validity.
Methods: Based on the theory of hospital management, we developed a HMP rating scale with 4 dimensions: Target, operations,
performance and talent management. We used questionnaires to collect relevant information from the hospital director, the
medical affairs director, the head of the department of cardiology, and a cardiologist. And we also requested a list of administration
documents. For validation of the scale, we applied it to 101 hospitals that had participated in the Third Phase of the Clinical
Pathways in Acute Coronary Syndromes Study (CPACS-3) in 2013 and repeated it in 2014.
Results: The HMP rating scale includes 17 indicators and 47 sub-indicators in the four dimensions; 85% and 97% of hospitals
responded to the first and second survey respectively. A high degree of the test-retest reliability for the overall score (ICC = 0.8)
was found between the two time points. Both split-half and Cronbach’α coefficient of the overall score exceeded 0.85. Cumulative
percentage of variance in all dimensions was above 60%, and factors extracted in each dimension were highly consistent with the
designed indicators and sub-indicators. The overall HMP score was different between hospital groups with different revenues,
patients’ hospital stays, and number of clinical pathways (All p values < .01).
Conclusions: The HMP rating scale was demonstrated reliable, valid, and responsive, but future studies with larger sample size
in different settings are needed to confirm the study findings.
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1. INTRODUCTION

It is well recognized that quality health care delivery has not
only clinical challenges, but also management challenges.
Previous studies have shown that the optimizing of manage-
ment strategies could improve the quality of medical care

and patient satisfaction.[1–4] In fact, patients’ outcomes rely
not only on “hard wares” such as medical technologies and
clinical skills of medical staff, but also on “soft wares” such
as hospital management practices. Existing data have shown
that hospitals with high-level medical quality usually have
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a higher-level of management performance in fields such as
goal-setting, medical environment and performance incen-
tives.[5–9] However, this evidence is derived mainly from
limited aspects of hospital management and few studies have
provided sufficient methodological details to determine how
the linkages were made.[10] Also, the methods of evalua-
tion of management varies among studies. Thus, although
such relationship between management practice and qual-
ity of care may be true, it has always been an international
argument.[11]

To be able to quantify the hospital management practice is
the precondition for conducting quantitative research on hos-
pital management and its relationship with quality of care
and other clinical outcomes. The World Management Sur-
vey (WMS) first developed a management survey instrument
(the WMS method) to measure the management practice in
manufacturing firms.[12–14] A modified WMS version was
used to measure the management practice in the medical
settings, first in 104 public and 22 private hospitals in the
United Kingdom, and later in 1,200 hospitals in 7 coun-
tries.[15–17] These studies demonstrated that the management
performance of these hospitals was related to their medical
quality, medical service accessibility, patient satisfaction, and
financial performance. However, the WMS method requires
professional interviewers with expertise in hospital/health
organization management and business. Thus, the WMS has
limited practical utility in developing countries where the
human resources with expertise in health system research
and hospital management practices are often lacking.

In 2009, China launched a new healthcare reform designed
to establish a basic health system that can provide safe, effec-
tive, convenient and low-cost health services to all Chinese
people.[18] After 7 years, the results are still not satisfying
and hardly to be conclude as a success. The healthcare costs
have been increasing much faster than the GDP growth; the
share of hospitals in total health spending in China went up
from 56% in 1990 to 63% in 2012; patients often received
more prescriptions than they need and underwent unneces-
sary procedures that did not improve health outcomes; dissat-
isfaction with the quality of care was increasing, especially
for primary care.[19, 20] During the period, there were also
government and non-government quality of care improve-
ment projects taking place, but often without encouraging
results.[21] The reasons for this failure may be due, in part,
to a lack of knowledge of micro-level hospital management
practices and how these practices are linked to the outcomes.
Therefore, an objective, easy to apply, standardized method
of quantifying hospital management and its relationship with
quality of care and clinical outcomes is needed. This study

describes the development of the HMP rating scale and eval-
uates its feasibility, reliability and validity.

2. METHODS

2.1 Development of the HMP rating scale

Our first step was to establish a study group of 6 researchers
with a background in public health and health management.
After having systematically reviewed literatures about the
current methods of hospital management evaluation, the
study group concluded that the new HMP scale should be
multi-facet and the WMS framework should be used to guide
the development. Unlike the WMS method that consists of
2 levels of measurements, the HMP scale framework con-
sists of 3 level measurements: dimensions, indicators and
sub-indicators. The 4 dimensions of the HMP scale are de-
fined exactly the same as the 4 areas of the WMS method:
target management, operations management, performance
management and talent management. At the second level of
measurement, the WMS methods has 18 indicators (called
“dimensions” in the WMS method) and the HMP scale has 17
indicators. Most of these indicators are the same or similar
except for the three of the WMS dimensions that are not
listed as an indicator in the HMP scale, including commu-
nication among staff, technology adoption and monitoring
errors/safety. However, communication among staff and
technology adoption are included in the sub-indicators of the
HMP scale under different indicators. For example, under the
indicator “Department performance appraisal” we defined
the sub-indicator “Discussion and follow-up of appraisal re-
sults” to reflect the communication among staff. We have
other sub-indicators to reflect communication among staff
too. The HMP scale add three indicators that are not included
in the WMS methods, including target setting, target sharing
and uneven workload, to better fit the Chinese hospital man-
agement practices. For example, due to the China unique
social political system, many Chinese hospital directors set
their targets as the requirements from the government, with-
out analysis of the market information, competitions from
their counterparts, or their own competency. Due to the same
reason, there are often not much discussions between hospi-
tal directors and the staff for either setting or implementing
the targets, and uneven workload is frequently seen between
departments or individuals. The third level measurements of
the HMP scale are 47 sub-indicators under the 17 indicators
(see Table 1). They are detailed descriptions of the hospital
management practices linked closely back to the indicators,
and at the same time they should be able to be defined by in-
formation collected through simple questions to the relevant
hospital staff.
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Table 1. Framework of HMP scale
 

 

Dimensions  Indicators  Sub-indicators  

Target 

management 

 Target balance 

 

 Comprehensiveness of targets 

 Consistency between short- and long-term targets 

 Consistency between department plan and hospital plan 

 Target setting  The bases for target setting 

 Participation of hospital directors in department annual plan setting 

 Targets sharing 

 

 Awareness of hospital long-term targets 

 Awareness of hospital annual plan 

 Identity of hospital long-term targets 

 Identity of department annual plan 

 Target stretch  Target stretch 

Operations 

management 

 Medical environment  Space sufficiency of outpatient area and inpatient ward area 

 The rationality of layout 

 Layout of services  Distance from the gate to emergency room 

 Distance between surgery ward and operating room 

 Placement of fall prevention signs  

 Patient-centered services  Establishment of appointment register 

 Establishment of “green channel” 

 Clinical pathway  Availability 

 Facilitating measures 

 Perceived effects by responders 

 Continuous quality improvement  Quality management policy 

 Governance  

 Specific measures of quality management 

Performance 

management 

 Hospital Performance appraisal  Hospital performance appraisal system 

 Department performance appraisal  Criteria and publicity of performance appraisal 

 Contents of appraisal  

 Appraisal of department directors 

 Discussion and follow-up of appraisal results 

 Staff performance appraisal  Contents of appraisal  

 Methods of appraisal  

 Discussion of appraisal results 

 Penalties on staff with dissatisfied performance   Verbal criticism 

 Discussion of problems with staff 

 Deduction of bonus 

 Re-training 

 Remove from original post 

 Uneven workload  Uneven workload between departments 

 Uneven workload within department 

Talent 

management 

 Rewarding   Bonus 

 Training opportunities 

 Promotion 

 Spiritual incentives 

 Staff satisfaction  Salary 

 Working environment 

 Career development 

 Attracting talent  Talent recruitment 

 Attracting talents 
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To develop and define the indicators and sub-indicators ac-
cording to Chinese hospital practices, weekly seminars of
the working group were held over four months to discuss
and reach consensus. Afterwards, the pre-test was carried
out among 12 hospital staff in a tertiary hospital in Beijing,
to determine the acceptability of the scale and optimize the
structure of it. Then, feedback from expert reviewers and
group discussions served to revise the sub-indicators. Formal
evaluations, as described below, were performed to finalize
the HMP scale.

Unlike the WMS method using professionals to interview
relevant employees at the target hospitals, our HMP scale
is designed to use four self-administered questionnaires to
collect the information on HMP by a trained lay person from
4 employees, with different roles, of a hospital; namely the
director or deputy director of hospital, the director of medical
affair management office, the director of cardiology depart-
ment, and a cardiologist. In addition to the questionnaires,
we also requested a list of hospital management documents,
including the long-term work plan, annual action plan, per-
formance appraisal policy documents and quality of care
assurance policy documents. Data we collected included
both encoded data (those collected with closed questions
of the questionnaire) and non-encoded data (those collected
with open questions of the questionnaire and with hospital
administration policy documents). To derive a score for each
sub-indicator, we first coded all uuencoded information. Two
trained coders extracted key words from questions and docu-
ments and then assigned them corresponding numeric codes.
A consensus conference was used to resolve reviewer discrep-
ancies. We used the raw codes of answers to closed questions
directly. All codes were entered into a database for further
calculation of the HMP scores. The Hospital Management
Rating Criteria was developed for rating the HMP score of
each hospital, in which each sub-indicator was linked to one
or multiple information sources, either from questionnaires
or hospital management documents or both.

Each sub-indicator was scored, ranging from 0 to 1, with
indicator scores obtained as the average score of the sub-
indicators under the same indicator, which also ranged be-
tween 0 and 1, and dimension scores were the sum of the
indicators under the same dimension. Thus, the full scores
of 4 dimensions were 4, 5, 5 and 3 respectively for the target
management, operations management, performance manage-
ment and talent management. Thus, the overall score was the
sum of the dimension scores, with higher scores represent-
ing better management practices. Finally, the scores were
transformed into a 0–100 scale. The questionnaires used for
data collection and criteria for coding/scoring are available
through contact with the corresponding author.

2.2 Evaluation of the HMP rating scale
2.2.1 Participants
Participants were recruited from the Third Phase of the
Clinical Pathways in Acute Coronary Syndromes Program
(CPACS-3),[22] a stepped-wedge cluster-randomized trial
conducted in 104 hospitals across China. We conducted two
cross-sectional surveys among the study hospitals, in year
2013 and 2014 respectively, in order to evaluate feasibility,
reliability and validity of the HMP scale. Test-retest reliabil-
ity was evaluated using the data of both years, whereas the
others using the data of 2013 only. Participants were invited
from all 101 hospitals that stayed in CPACS-3 main study
when the sub-project initiated. Four staff members with dif-
ferent roles from each hospital were invited to participate,
including the hospital director (or deputy director), the head
of the cardiology department, a senior cardiologist and the
director of the medical affair management office.

2.2.2 Outcomes and statistical methods
The feasibility of the survey instrument was documented
from two measures: the response rate and the response
time.[23] The former was defined as the number of hospi-
tals that provided completed questionnaires divided by the
total number of hospitals and the latter as the mean dura-
tion (in days) that hospitals took to complete and return the
survey.

Reliability was examined by using the split-half reliability to
determine the internal consistency of the instrument while
Cronbach’α reliability and test-retest reliability was used
to assess the consistency of the measure. We repeated the
assessment with the same method after 1 year and there
were 83 hospitals participating both assessments and hence
provided data for the test-retest reliability evaluation.

In order to establish construct validity, we performed ex-
ploratory factor analysis to examine the rationality of struc-
ture between the indicators and sub-indicators within each
dimension. Factors were extracted using the principal com-
ponents analysis with an eigenvalue lager than 1. Each sub-
indicator should have a high loading (> 40%) on a given
factor, and lower loadings on the others. If the ideal structure
of the scale is consistent with the empirical structure after
orthogonal varimax rotation, then it is considered with good
construct validity.

Content validity was evaluated with correlation analysis for
sub-indicators in each dimension on the representativeness
and independence. The representativeness was assessed by
the correlation coefficient between each sub-indicator and its
affiliated indicator. A sub-indicator with correlation coeffi-
cient less than 0.4[23] was modified or deleted. To establish
independence, a sub-indicator was related only to the indica-
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tor it belongs. Any sub-indicators showing higher correlation
coefficient (more than 0.4) with indicators other than its affil-
iated ones indicated poor independence and were deleted.

Discriminant validity was evaluated by comparing the overall
management practice score between hospitals grouped by
widely accepted outcomes of hospital management such as
annual financial revenue, bed utilization rate, and the number
of medical conditions which used clinical pathways.

All data were double entered and checked for accuracy. Only
2.1% of data had missing values due to the hospital confi-
dentiality requirements and information incompleteness. We
used the simple mean imputation and item mean imputation
procedures to impute the missing data.[24] Data were ana-

lyzed using SPSS 20.0. Qualitative variables were expressed
as percentages and quantitative variables as mean (SD) or me-
dian (IQR). Student’s t test was used to compare two means
and χ2 test was used to compare two percentages. P-values
were two-tailed and the significance level for all statistical
procedures was set at .05.

3. RESULTS
3.1 Characteristics of the study hospitals
Among the 101 eligible hospitals, 86 hospitals participated
in the initial survey in 2013 with a response rate of 85%.
The second survey was re-administered in 2014. Descrip-
tive characteristics of participating hospitals are presented in
Table 2.

Table 2. Characteristics of the hospitals participated in the study, 2013
 

 

Characteristics of the hospitals  

Location (n [%])  

 East (most developed) 31 (36.0) 

 Central (developed) 38 (44.2) 

 West (under developed) 17 (19.8) 

Number of staff (mean ± SD) 674 ± 271 

Number of health professionals (mean ± SD) 532 ± 222 

Number of hospital beds (mean ± SD) 502 ± 222 

Hospital bed occupancy rate (IQR) 98.0% (85.4%, 116.4%) 

Outpatient volume (thousand, median [IQR]) 189 (109, 279) 

Inpatient volume (thousand, median [IQR]) 23 (14, 34) 

Hospital stay (days, mean ± SD) 8.4 ± 1.8 

Hospital revenue (million USD*, median[IQR]） 19.2 (12.7, 29.8) 

Number of in-hospital deaths in the past year (median [IQR]) 82 (36,153) 

Number of clinical pathways implemented (median [IQR]) 23 (10,46) 

Note. 
*
 The current exchange rate of RMB to US Dollar in 2013 was 6.5 

 

Table 3. Split-half reliability and Cronbach’α reliability for the overall HMP score and each dimension score
 

 

Dimensions Number of sub-indicators Split-half reliability Cronbach’α reliability 

Target management 10 0.798 0.597 

Operations management 13 0.712 0.566 

Performance management 15 0.679 0.683 

Talent management 9 0.875 0.803 

Overall 47 0.910 0.850 

 

 

3.2 Feasibility

The first survey took 27 days from 20th February to 18th

March in 2013, and 86 hospitals (85.1%) responded. These
86 hospitals were invited in the second survey, which lasted
for 30 days from the 3rd of March 3 to April 1, 2014 with 83
hospitals (96.5%) responding. Thus, a total of 83 hospitals
(82.2%) responded to both surveys and the mean time of

responding was 28.5 days.

3.3 Reliability
3.3.1 Spilt-half reliability
The spilt-half reliability coefficient was 0.910 for the overall
HMP score and ranged from the lowest in performance man-
agement (0.679) to the highest in talent management (0.875)
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for each dimension (see Table 3).

3.3.2 Cronbach’α reliability
The Cronbach’α reliability coefficient was 0.850 for overall
HMP score and ranged from the lowest in the operations
management (0.566) to the highest in the talent management

(0.803).

3.3.3 Test-retest reliability

The test-retest ICC of the overall HMP score was 0.801. As
for dimensions, please refer to Table 4 for details.

Table 4. The test-retest reliability among 83 hospitals participating the study
 

 

Dimensions 
Baseline score 

(Mean ± SD) 

Second score 

(Mean ± SD) 

Difference 

(Mean ± SD) 

Test-retest 

reliability (ICC) 

Target management 39.5 ± 12.8 38.4 ± 12.8 1.1 ± 10.9 0.779 

Operations management 59.4 ± 14.7 59.8 ± 13.5 -0.4 ± 10.1 0.855 

Performance management 49.6 ± 13.6 48.8 ± 14.1 0.8 ± 14.9 0.592 

Talent management 58.0 ± 18.1 52.2 ± 16.4 5.9 ± 17.4 0.662 

Overall 51.6 ± 11.0 50.2 ± 10.2 1.4 ± 8.6 0.801 

 

Table 5. Main results of factor analysis by each dimension of the HMP scale
 

 

Dimensions 

of HMP 
Results 

Principal Component Factors 
Accumulated % 

of total variance 

distributed First Second Third Fourth Five Six 

Target  

Corresponding 

indicators 

Indicator 1 Indicators 

3 & 4 

Indicator 2     

% of total variance 

distributed 

25.5 24.9 11.5    62.0 

Operations  

Corresponding 

indicators 

Indicator 5 Indicators 

1 & 3 

Indicator 4 Indicator 2    

% of total variance 

distributed 

19.5 18.2 15.2 11.2   64.1 

Performance  

Corresponding 

indicators 

Indicators 

3 & 4 

Indicator 2 Indicators 

3 & 4 

Indicator 4 Indicator 5 Indicator 1  

% of total variance 

distributed 

12.8 12.7 10.4 10.0 9.5 8.1 63.5 

Talent  

Corresponding 

indicators 

Indicator 1 Indicators 

2 & 3 

     

% of total variance 

distributed 

31.0 30.2     61.2 

Note. When an indicator appears in two or more factors, it means that some sub-indicators under this indicator are split into different factors. The 

indicators are numbered in sequence corresponding to their sequence in the HMP scale (see the Table 1) 

3.4 Validity

3.4.1 Construct validity

The Kaiser-Meyer-Olkin (KMO) indexes were greater than
0.5 and the Bartlett’s Test of Sphericity was significant
(p < .05) for all dimensions. The number of factors ex-
tracted from the target, operations, performance and talent
management dimensions after orthogonal varimax rotation
were 3, 4, 6, 2 respectively and corresponding to 4, 5, 5
and 3 indicators of the HMP scale, explaining over 60% of
the total variance in each dimension. The results showed
that the structure of the dimensions were basically consistent
with the rotated principle component factors, except for the

Performance Indicators “Staff performance appraisal” and
“Penalties on staff with dissatisfied performance”, whose af-
filiated sub-indicators were loaded on multiple factors (see
Table 5).

3.4.2 Content validity

The correlation coefficients between most sub-indicators and
their parent indicators were between 0.7 and 0.9 except for
two sub-indicators, the “Remove from original post” (r =
0.318) and “Placement of fall prevention signs” (r = 0.374).
On the other hand, weak correlations (r less than 0.4) existed
between most sub-indicators and the non-parent indicators.
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3.4.3 Discriminant validity
We divided 86 hospitals into two groups according to the
median of the financial revenue, hospital bed occupancy rate,
and the number of diseases in which clinical pathways were
used. Table 6 shows that hospitals with higher financial rev-
enue, higher rate of average bed occupancy as well as more
clinical pathways implementation had significantly higher
overall management scores compared to hospitals with lower
financial revenue, lower bed occupancy and fewer clinical
pathways.

Table 6. Discriminant validity of HMP scale
 

 

Variable Group 
HMP overall score 

(mean ± SD) 
p-value 

Financial revenue 

(million USD) 

< 19.2 47.2 ± 10.7 
< .001 

≥ 19.2 56.0 ± 9.4 

Bed occupancy rate 

(%) 

< 98 47.7 ± 10.5 
.002 

≥ 98 54.9 ± 10.4 

The number of 

clinical pathways 

< 23 48.3 ± 11.4 
.007 

≥ 23 54.6 ± 9.6 

 

4. DISCUSSION
This study describes the development of a scale designed to
quantitate the quality of hospital management practice. We
evaluated the scale systematically for its reliability and va-
lidity. Both high split-half reliability (coefficient = 0.91) and
high Cronbach’α reliability (coefficient = 0.85) demonstrate
its high degree of internal consistency.

We used several methods to evaluate the validity. The con-
struct validity was found to be high and consistent with its
theoretical conception. Among 17 indicators, only 2 indica-
tors showed that sub-indicators were not grouped together.
The sub-indicator “Discussion of appraisal results” under
the indicator “Staff performance appraisal” fell into Fac-
tor 3, which contained the sub-indicators “Verbal criticism”
and “Discussion of problems with staff” under the indica-
tor “Penalties on staff with dissatisfied performance”. The
meaning of the sub-indicators are close and were grouped
into one factor. However, they are used to measure differ-
ent aspects of the hospital management practice. Also, we
found that the sub-indicators of the indicator “Penalties on
staff with dissatisfied performance” were split into 3 fac-
tors. Careful examination of the sub-indicators revealed that
it is reasonable to separate them into three parts: the soft
measures (sub-indicators “Verbal criticism” and “Discussion
of problems with staff”), hard measures (sub-indicator “Re-
training”), and harsh measures (sub-indicators “Deduction
of bonus” and “Remove from original post”) to punish the
dissatisfied performance.

Our results showed that the application of the HMP scale

was feasible, with the mean time of responding less than a
month. Only one investigator was used to manage the data
collection and two evaluators were used for the subsequent
coding when using the HMP scale. And these study per-
sonnel need not to be experts in health management. By
mailing the questionnaires to 4 staffs with defined roles in
the hospital, HMP data could be collected comprehensively
and in a short time, with less subjective biases.

To our knowledge, our HMP rating scale is the first novel
instrument specifically developed to quantify the daily man-
agerial practices of hospitals without global and subjective
judgements made by evaluators. The successful development
of the HMP scale indicates that the management practices
of hospitals can become a measurable entity. Both the over-
all management practices and each of the four dimensions
could be measured and evaluated, which enable the hospital
authorities to have a comprehensive and deeper view of the
hospital management practices. By using the HMP scale, it is
possible for hospitals to recognize the strengths, weaknesses
and need for change of their management practice. It is also
helpful to make comparisons between hospitals in terms of
their hospital management practices.

While compared with the WMS method, the major feature
of our HMP scale is that the WMS method uses open-ended
questions asked by expert interviewers and a score is given
according to the understanding of the interviewers to the
management of the hospital against to the criteria set for
the evaluation,[25] while our HMP scale is based on informa-
tion collected through questionnaires with specific questions
and pre-defined response options. Also, our method does
not require the survey staff have expertise in hospital or
health management or experience in qualitative interview
techniques.

Limitations
First, our study hospitals were not randomly selected, in
particular they were all resource-limited county level hospi-
tals. However, they were scattered in 15 provinces across
China and all were public hospitals. The indicators and sub-
indicators in the HMP scale were developed according to
the common management practices in all Chinese hospitals
including tertiary hospitals. Second, for the test-retest relia-
bility we repeated our survey of the hospitals in 12 months
rather than 2-4 weeks, which is longer than other studies
and may be susceptible to changes in hospital work plans,
which are generally updated on an annual base. Third, the
department-level and doctor-level respondents selected all
came from cardiology department, which may not be repre-
sentative of all departments throughout the hospital. How-
ever, because the hospital management practices are mostly
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centralized at the hospital level and less diverse at the de-
partment level, this is unlikely to represent a major concern.
Last, due to the differences in culture, political environment,
hospital structure, funding sources, etc. the applicability and
generalizability of the HMP scale in other countries need to
be considered carefully. For example, the measurement tools
used in the U.S. focus on patient error in terms of quantifying
quality. Indicators such as patient and staff satisfaction data
are often utilized, with financial reimbursement sometimes
driving the institutional goals and metrics. However, only
few HMP indicators are different from the WMS methods.
With necessary modifications, we believe that the instrument
should be applicable in other settings.

5. CONCLUSIONS

This study describes the development and evaluation of relia-
bility and validity of a new instrument. The results demon-
strated that the HMP rating scale was reliable, valid, and
responsive in this preliminary study, and future studies with
larger sample size and in different settings are required to
confirm the study findings.
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