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Abstract: Background: Patients with dementia often present agitated behaviors. The Cohen–Mansfield
Agitation Inventory-short form (CMAI-SF) is one of the most widely used instruments to evaluate
agitated behaviors that affect patients’ quality of life and impose burden on caregivers. However,
there is no simplified Chinese version of the CMAI-SF (C-CMAI-SF) in clinical settings. Purpose: This
study aimed to develop a Chinese version of the C-CMAI-SF and examine its validity and reliability.
Methods: This cross-sectional study included three phases. In Phase I, the original CMAI-SF was
translated to Chinese. In Phase II, experts were invited to examine the content validity index (CVI).
Phase III was conducted to test the validity and reliability of the C-CMAI-SF. Results: The scale
showed good validity and reliability with a scale-level CVI of 0.89, Cronbach’s alpha (measure of
internal consistency) of 0.874, and test–retest correlation coefficient of 0.902 (for 257 individuals).
Using factor analysis, three factors were identified. Regarding concurrent validity, the C-CMAI-SF
score was correlated with the Neuropsychiatric Inventory (agitation aggression subscale) and the
Cornell Scale for Depression in Dementia (agitation subscale). Conclusions: The study demonstrated
that the C-CMAI-SF is a valid and reliable instrument for evaluating agitated behaviors in people
with dementia. Relevance to clinical practice: The C-CMAI-SF is an easy and quick tool used to
identify and evaluate agitated behaviors in busy clinical settings.

Keywords: agitated behaviors; Cohen–Mansfield Agitation Inventory; dementia; reliability; validity

1. Introduction

Prior studies show that around 6.97% of people aged 50 and above suffer from
dementia [1]. In Taiwan, the percentage of elderly suffering from dementia is around
6% [2]. Nearly 55 million people live with dementia and 10 million new cases are reported
every year [3]. This population is expected to reach 78 million in 2030 and 139 million
in 2050 [3]. The neuro-anatomical or neuro chemical abnormalities of people with dementia
usually result in agitated behaviors [4]. Around 76% of patients with Alzheimer’s disease
demonstrate agitated behaviors [5].

Agitated behavior is defined as “inappropriate verbal, vocal, or motor activity that
is not judged by an outside observer to result directly from the needs or confusion of the
agitated individual” [6]. These behaviors include restlessness, pacing, arguing, disruptive
vocalization, and rejection of care [7]. Terms such as aggressive, disturbing, problematic,
disruptive behaviors, and restlessness have been used in other research on this topic [8,9].
Older age, functional impairment [10], and declining cognitive function influence and
aggravate agitated behaviors [11,12].
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Caregiver burden, stress, and depression are closely related with agitated behavior [13,14].
Taking care of dementia patients with agitated behaviors, as compared with those without
agitated behavior, gives rise to much greater pressure, depression, and behavior upset [15].
Furthermore, caregivers show higher burnout when facing agitated behaviors than facing
other symptoms of dementia such as anxiety and delusions [16].

To measure agitated behaviors, instruments such as the Neuropsychiatric Inventory
(NPI) [17] and Cornell Scale for Depression in Dementia (CSDD) [18] were used. The NPI
has been demonstrated to be a reliable and valid measurement in assessing psychological
symptoms of dementia (BPSD) [19]. However, only one agitated-behavior related item is
illustrated in the scales such as agitation/aggression in NPI (NPI/AA). Similarly, the CSDD
is a reliable and valid instrument to assess depression among patients with dementia [20]
with one agitated-behaviors related item: agitation in CSDD (CSDD/A).

The Cohen–Mansfield Agitation Inventory (CMAI) was developed to assess the fre-
quency of manifestations of agitated behaviors [6] and is used in many studies [21]. The
original CMAI, consisting of 29 items, has been translated to different languages. In order
to increase the convenience of evaluation and reduce the incompleteness of data collection,
the CMAI-short form (CMAI-SF) was developed with 14 items and is widely used in
research [22,23]. While the CMAI-long form with 29 items has been translated to Chinese
language (C-CMAI-LF) [24] and used in clinical settings and research [11,25], the CMAI-SF
has not yet been translated to Chinese and validated. To accommodate the hectic clinical
settings, this study aims to develop a Chinese version of the CMAI-SF (C-CMAI-SF) as an
easy and quick tool to identify and evaluate agitated behavior. Furthermore, the validity
and reliability of such tool is assessed.

2. Materials and Methods

The development of the C-CMAI-SF was done in three phases. In Phase I, the original
CMAI-SF was translated to Chinese (C-CMAI-SF) based on C-CMAI-LF. In Phase II, content
validity was assessed by a panel consisting of experts in geriatrics and dementia. In
Phase III, the validity and reliability of the C-CMAI-SF was tested.

2.1. Phase I: Translation

In Phase I, the original English version of CMAI-SF was translated to Chinese based
on the C-CMAI-LF. The latter was developed based on agitated behaviors observed in the
Taiwanese culture [24]. Therefore, the first stage included comparing three scales item-wise:
the original CMAI-LF, the original CMAI-SF, and the C-CMAI-LF. The common items in
CMAI-SF and CMAI-LF were translated following the C-CMAI-LF, while the items which
were either not listed or different from the C-CMAI-LF underwent an English to Chinese
translation along with instructions and detailed descriptions of behaviors in the CMAI. As
this involves terminology of dementia, two dementia nursing experts with good command
of English were asked to check the differences between the three scales and performed the
translation. Only few terms were translated, such as aggressive behaviors or self-abuse,
chewing, tapping, strange movements, and refusal to follow directions. Wording of some
terms in Chinese relating to scratching, aggressive spitting, sexual advance, trying to move
to a different place (e.g., out of the room, building), repetitive sentences, calls or words,
and hoarding things were slightly modified for greater clarity to be more understandable
for users. After the translation, all items of the C-CMAI-SF were evaluated by the content
validity index (CVI) in Phase II.

2.2. Phase II: Content Validity

The CVI can be divided into the item-level CVI (I-CVI) and scale-level CVI (S-CVI).
A group of experts from gerontological panels in different centers, consisting of a clinical
psychiatric physician, a nurse working with dementia patients, and the chief executive
officer of a dementia daycare center, were approached. They were asked to categorize
each item (1–4) into two parts: (a) relevance to measurement’s aim and (b) understand-
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ability/clarity. To calculate the I-CVI, the number of experts providing a score of 3 or 4
was divided by the total number of experts. The S-CVI was calculated as the average of all
the I-CVIs.

2.3. Phase III: Test Validity and Reliability of C-CMAI-SF

Reliability was verified by internal consistency and test–retest reliability. Internal
consistency was estimated by Cronbach’s alpha. Test–retest reliability was performed
twice with a two-week interval. To measure validity, exploratory factor analysis and
concurrent validity were used. The questionnaires on NPI and CSDD were included to
assess concurrent validity. Items of the NPI/AA and CSDD/A were used for analysis.

2.3.1. Sample and Participants

Cross-sectional data were collected between November 2020 and January 2021. A
sample was selected from 12 community daycare centers providing service on weekdays
for older people and those with dementia. A daycare nurse helped to screen and assess par-
ticipants with a (1) Mini-Mental State Exam (MMSE) score of less than 24 and (2) diagnosed
with dementia or probable dementia. To avoid inconsistence, the daycare nurse was trained
before assessing each behavior.

2.3.2. Instruments

The C-CMAI-SF consisted of 14 items related to agitated behaviors observed over a
period of two weeks, which was same as the original CMAI-SF [26]. Each item was rated
on a five-point scale as follows: never (=1), less than once a week (=2), once or several times
a week (=3), once or several times a day (=4), a few times an hour or continuously for half
an hour or more (=5). The higher the scores, the more frequently the agitated behaviors
were observed.

The Chinese version of NPI is a valid measurement to assess behavioral disturbances
of people with dementia [19]. It investigates 12 behavioral domains in terms of frequency
(score 1–4), severity (score 1–3), and frequency × severity. Higher scores indicate higher
disturbed behaviors. One of the behavioral domains, i.e., NPI/AA, was used for concurrent
validity analyses.

The CSDD, developed by Alexopoulos, Abrams, Young, and Shamoian [18], is an
instrument to assess depression among patients with dementia. It has been translated to
Chinese language, with concurrent validity with the Geriatric Depression Scale-short form
of 0.32 (p < 0.32) and an interrater reliability of Kappa = 0.43–0.89 [20]. The Chinese version
of the CSDD comprises 19 items with each item scored between 0–2 (0 = absent, 1 = mild or
intermittent, 2 = severe). The item of agitation (CSDD/A) was used for criterion-related
validity analysis.

Cognitive functioning was assessed using the MMSE [27], which comprises 11 ques-
tions within the domains of orientation, registration, recall, attention, calculation, under-
standing and use of language, and praxis. The test has a maximum score of 30 points, with
a higher score indicating better cognitive function. Cronbach’s alpha value for this study
was 0.86.

The Barthel Index (BI) was used to measure participants’ performance of activities
of daily living (ADL) [28]. It comprises 10 items for assessing self-care ability, with
a score range of 0–100. The score 100 indicates fully independent, 91–99—mildly de-
pendent, 61–90—moderately dependent, 21–60—heavily dependent, and 0–20—totally
dependent [29].

2.4. Statistical Analysis

Statistical Package for the Social Sciences version 20.0 was used to perform the statisti-
cal analyses. Cronbach’s alpha coefficient was used to measure the internal consistency
of the C-CMAI-SF; the value of Cronbach’s alpha should reach 0.8 [30]. The corrected
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item-total correlation should be above 0.3 [31]. The test–retest reliability was performed by
calculating Pearson’s correlation coefficient.

Factor analysis was used to verify construct validation. This study also calculated
the correlations between the C-CMAI-SF sum score and each item of the C-CMAI-SF
with NPI/AA and CSDD/A, using Pearson’s correlation coefficient to determine
concurrent validity.

3. Results
3.1. Participant Characteristics

The study was conducted with 257 people aged 57–102 years, with a mean age of
79.97 (±8.81) years. More than half of the participants were women (62.26%). The majority
of the participants were primary school-educated. The mean values (± standard deviation
(SD)) of MMSE and ADLs were 10.28 (± 7.38) and 69.22 (±24.51), respectively, (Table 1).

Table 1. Demographic features of the study subjects.

Items Number %

Gender

Male 97 37.74%

Female 160 62.26%

Educational Status

Illiterate 80 31.13%

Primary 103 40.08%

High School 61 23.74%

College/Higher 13 5.06%

Mean ± SD Range

Age (Years) 79.97 ± 8.81 57–102

MMSE 10.28 ± 7.38 0–24

ADLs 69.22 ± 24.51 0–100

Around 71.60% of the participants demonstrated any one agitated behaviors at least
once a week. The mean number of items was 1.40, with SD of 0.53. The percentage of
the participants with agitated behaviors at least once a week was also calculated. The
top three most frequently demonstrated agitated behaviors in decreasing order were Item
5—pace, aimless wandering, trying to move to a different place (43.58%), Item 6—general
restlessness, performing repetitious mannerisms, tapping, strange movements (33.07%),
and Item 1—cursing or verbal aggression (29.18%) (Table 2).

3.2. Phase II: Content Validity

The CVI of the measurement items was computed to assess content validity. The
I-CVI of each item in the “relevance to measurement’s aim” part was 1.0, and that in the
“understandability/clarity” part ranged from −0.67 to 1.0. The S-CVI was 0.79 for 14 items
in the “understandability/clarity” part. These reflect good content validity.

3.3. Phase III: Testing Reliability and Validity of C-CMAI-SF
3.3.1. Internal Consistency

Cronbach’s alpha value for total CMAI was 0.874. After omitting some items from
the CMAI, Cronbach’s alpha ranged from 0.852 to 0.877, indicating high reliability. The
corrected item-total correlation was above 0.3 (Table 3).
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Table 2. The frequency and mean score in individual items of CMAI.

% Mean SD

1. Cursing or verbal aggression 29.18 1.47 0.84
2. Hitting (including self), kicking, pushing, biting, scratching, aggressive, spitting

(include at meals) 16.34 1.30 0.77

3. Grabbing onto people, throwing things, tearing things or destroying property 12.84 1.23 0.67
4. Other aggressive behavior or self abuse including: intentional falling, making

verbal or physical sexual advances, eating/drinking/chewing inappropriate
substances, hurting self or others

8.17 1.12 0.46

5. Pace, aimless wandering, trying to move to a different place (e.g., out of the
room, building) 43.58 2.03 1.36

6. General restlessness, performing repetitious mannerisms, tapping,
strange movements 33.07 1.65 1.08

7.Inappropriate dress or disrobing 11.28 1.22 0.71
8. Handling things inappropriately 21.01 1.41 0.88

9. Constant request for attention or help 21.01 1.51 0.96
10. Repetitive sentences, calls or words 26.46 1.60 1.10

11. Complaining, negativism, refusal to follow direction 24.90 1.47 0.88
12. Strange noises, (weird laughter or crying) 11.28 1.21 0.66

13. Hiding things, hoarding things 18.29 1.38 0.90
14. Screaming 3.89 1.06 0.34

Table 3. Internal reliability for C-CMAI-SF analysis.

Corrected Item-Total Correlation Cronbach’s Alpha if Item Deleted

CMAI 1 0.652 0.863
CMAI 2 0.597 0.866
CMAI 3 0.739 0.860
CMAI 4 0.459 0.872
CMAI 5 0.590 0.877
CMAI 6 0.808 0.852
CMAI 7 0.505 0.870
CMAI 8 0.673 0.862
CMAI 9 0.747 0.857

CMAI 10 0.673 0.864
CMAI 11 0.697 0.860
CMAI 12 0.596 0.866
CMAI 13 0.557 0.869
CMAI 14 0.475 0.872

Total Cronbach’s alpha = 0.874

3.3.2. Test–Retest Reliability

Test–retest reliability was computed by Pearson’s correlation coefficient of the total
CMAI scores. The correlation coefficient between the initial score and the retest score with
a two-week interval was 0.902, indicating good correlation.

3.3.3. Construct Validity

Factor analysis was carried out using a principal axis with varimax rotation. Four-
teen items were included in this category. Rotation sums of squared loadings explain
61.08% of the total variance. The Kaiser–Meyer–Olkin (KMO) measure of sampling ad-
equacy was 0.87, and Bartlett’s sphericity test was 1599.674 (p < 0.01). The KMO value
exceeded the suggested value of 0.6 [32,33], and Bartlett’s sphericity test reached statistical
significance [34]. indicated suitability for performing factor analysis. The result identified
three factors—Factor 1: verbally agitated behaviors; Factor 2: aggressive behaviors; and
Factor 3: physically non-aggressive behaviors—as suggested by [26,35] (Table 4).
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Table 4. Factor structure of the C-CMAI-SF using exploratory factor analysis.

Factor 1 Factor 2 Factor 3

CMAI 10 0.820
CMAI 9 0.818
CMAI 6 0.758 0.367
CMAI 11 0.637
CMAI 4 0.741
CMAI 14 0.353 0.696
CMAI 3 0.610 0.530
CMAI 2 0.589
CMAI 12 0.496 0.564
CMAI 1 0.472 0.531
CMAI 8 0.760
CMAI 5 0.339 0.711
CMAI 13 0.698
CMAI 7 0.614

Explained variance 22.9% 19.14% 19.06%
Total explained variance 61.08%

3.3.4. Concurrent Validity

Pearson’s correlation coefficient was used to compare the total CMAI score and scores
of each item to the NPI/AA and CSDD/A values. Results showed that there was a
significant correlation between CMAI sum and total score of NPI/AA frequency (r = 0.575,
p < 0.01), NPI/AA intensity (r = 0.481, p < 0.01), NPI/AA frequency × intensity (r = 0.203,
p < 0.01), and CSDD/A (r = 0.561, p < 0.01). There was no significant correlation between
items corresponding to CMAI 5, CMAI 7, CMAI 8, CMAI 10, CMAI 12, CMAI 13, and
CMAI 14 with the total score of NPI/AA frequency × intensity (Table 5).

Table 5. Concurrent correlation of the CMAI with the NPI/AA and CSDD/A.

NPI/AA Frequency NPI/AA Intensity NPI/AA Frequency × Intensity CSDD/Agitation

CMAI sum 0.575 ** 0.481 ** 0.203 ** 0.561 **
CMAI 1 0.628 ** 0.560 ** 0.332 ** 0.354 **
CMAI 2 0.412 ** 0.355 ** 0.134 * 0.316 **
CMAI 3 0.420 ** 0.335 ** 0.143 * 0.397 **
CMAI 4 0.409 ** 0.332 ** 0.162 ** 0.220 **
CMAI 5 0.250 ** 0.240 ** 0.067 0.421 **
CMAI 6 0.463 ** 0.374 ** 0.144 * 0.497 **
CMAI 7 0.178 ** 0.170 ** 0.049 0.377 **
CMAI 8 0.297 ** 0.257 ** 0.082 0.420 **
CMAI 9 0.408 ** 0.338 ** 0.124 * 0.373 **
CMAI 10 0.308 ** 0.223 ** 0.079 0.358 **
CMAI 11 0.478 ** 0.413 ** 0.250 ** 0.376 **
CMAI 12 0.401 ** 0.269 ** 0.121 0.323 **
CMAI 13 0.241 ** 0.238 ** 0.077 0.211 **
CMAI 14 0.345 ** 0.201 ** 0.109 0.140 *

* p < 0.05, ** p < 0.01.

4. Discussion

With an increasing number of people suffering from dementia and agitated behaviors,
a reliable and convenient instrument is required for health caregivers. The aim of this
study was to translate the original English version of the CMAI-SF to Chinese based on
the C-CMAI-LF. The current study developed a 14-item C-CMAI-SF for testing agitated
behaviors in clinical settings. The results show that the C-CMAI-SF has high reliability and
validity by using different statistical methods. The reliability showed adequate results by
analyzing internal consistency, corrected item-total correlation, and test–retest reliability.
The total internal consistency score was 0.874 and corrected item-total correlation was
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above 0.3. The correlation coefficient or test–retest was 0.902. The validity of C-CMAI-SF is
supported by good content validity (I-CVI: 0.83–1.0; S-CVI: 0.89), construct validity, and
concurrent validity. Construct validity was based on factor analysis wherein three factors
were identified, and was consistent with the original version. The concurrent validity
correlated with two agitated indices—NPI/AA and CSDD/A—revealed moderate validity.

The current study showed that the prevalence of agitated behavior was 71.60% among
people with dementia. The most frequently demonstrated agitated behaviors were pace,
aimless wandering, trying to move to a different place, general restlessness, performing
repetitious mannerisms, tapping, strange movements, and cursing or verbal aggression.
This result is similar to that of a study by Veldwijk-Rouwenhorst, et al. [36] indicating that
these could be the most common agitated behaviors among people with dementia.

Internal consistency was measured by Cronbach’s alpha. A Cronbach’s alpha of 0.80
or higher is acceptable for a general instrument [30]. In this study, Cronbach’s alpha for
the total CMAI was 0.874. If a certain item is deleted, its internal consistency is higher
than the sum of internal consistency, indicating that the internal consistency of this item
is poorer than that of other items [37]. When Item 5 of the C-CMAI-SF was deleted in
the current study, Cronbach’s alpha was 0.877, which is higher than the sum of internal
consistency. However, if the original internal consistency reached the optimum level and
the internal consistency of the deleted item does not differ from the original and is greater
than 0.80, then it is not necessary to delete that item [37]. Therefore, Item 5 was retained in
the instrument. Moreover, the corrected item-total correlation was above 0.3, which means
that the subset of 14 items was highly correlated with the full form of the C-CMAI-SF [38].
Test–retest reliability was used to confirm that the instrument was stable over time. The
correlation coefficient of test–retest in this study was 0.902 over a two-week interval, which
exceeds 0.6 and indicates good correlation [39].

The content validity of C-CMAI-SF was confirmed by the CVI value and was carefully
examined by an expert panel. Experts including a doctor specialized in dementia, a nursing
home nurse, and a chief executive officer of a daycare center were invited. Therefore, the
content validity of C-CMAI-SF was confirmed by diverse dementia specialists. Moreover,
an I-CVI higher than 0.78 for three or more experts can be considered as good evidence of
content validity [40]. Content validity was tested by I-CVI, which ranged from 0.83 to 1.0,
and S-CVI was 0.89, which is considered good content validity.

Factor analysis was conducted to identify the underlying dimensions of the instrument.
These dimensions were represented as theoretical constructs [41]. The CMAI-SF was
developed based on the original CMAI-LF, which was developed according to one-to-one
nursing staff interviews and rating of each nursing home resident [6]. The C-CMAI-SF
in the current study reflects three core dimensions which are consistent with the original
study and the previous study. The original CMAI comprises three core dimensions [26].
The instrument development of the CMAI-SF for people with impaired cognitive function
in nursing homes also identified three factor dimensions [42]. Furthermore, the CMAI-LF
among people with dementia in Hong Kong also consists of three dimensions [35].

Factor loadings are the regression weights or predictors of the measured variables
from these dimensions. The stability of factor solutions was determined by the size of
the factor loadings, along with the total sample size and the number of indicators per
factor [41]. In this study, factor loading was between 0.53 and 0.82 for a sample size of 257,
which indicates that solutions were highly stable across replicated samples when each
component contained at least 14 variables. This result is similar to the C-CMAI-LF used for
elderly people in Hong Kong [35], which showed a factor loading between 0.346 and 0.785.

Although the results of factor analysis of the current study led to the extraction of
three factors, which is consistent with the original CMAI, some items can be classified as
having different dimensions compared to other studies. Item 14 in this study (screaming)
can be categorized as an aggressive behavior, which is inconsistent with “verbal agitated
behaviors” as listed in the original CMAI [26]. However, the result of the current study is
similar to the C-CMAI-LF administered in Hong Kong, which categorizes “screaming” as
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“physical aggressive behaviors” [35]. A possible reason is cultural difference. Screaming is
not only seen as an incorrect language behavior, but also as an abnormal reaction. Therefore,
“screaming” could be categorized as aggressive behavior instead of “verbal aggressive”
in our study. Item 6 (general restlessness, performing repetitious mannerism, tapping,
strange movements) in the current study was grouped as verbal agitation, but this item
belonged to the “physically non-aggressive behavior” group in the original CMAI [26]. The
possible reason was people with dementia express their demands or requests by showing
restlessness, tapping, and strange movements, which were therefore classified as “verbal
aggressive.” In a similar study based in Hong Kong [35], general restlessness was listed
under “physically non-aggressive behavior”, with factor loading of 0.434, and was also
grouped under “verbally agitated behavior”, with a factor loading of 0.383.

The concurrent validity of the C-CMAI-SF was verified in this study. The compar-
ison of the NPI/AA and CSDD/A was supported by a previous study [21]. This study
found that total sum of the C-CMAI-SF was significantly correlated with the NPI/AA and
CSDD/A. The results of the current study were similar to those of [21]. However, when
individual items of the C-CMAI-SF were compared to both the instruments, the CSDD/A
showed better correlation with NPI/AA frequency × intensity. The individual items
of the C-CMAI-SF (5,7,8,10,12,13,14) did not have significant correlation with NPI/AA
frequency × intensity. A possible reason is that certain items of the C-CMAI-SF (5,7,8,13)
belong to core dimensions of physically non-aggressive behavior, which may not be exactly
the same as to NPI aggression behaviors. For similar reasons, items 10 (repetitive sentences,
calls or words), 12 (strange noise), and 14 (screaming) may indicate verbal disorders instead
of aggressive or agitated behaviors. When different scales are used, comparison becomes
difficult [21].

Limitation

This study encompasses certain limitations which need to be addressed. First, the
participants were selected from daycare centers in southern Taiwan and may not represent
all types of agitated behaviors demonstrated by people with dementia. The scope of
generalization of the findings of this study in other areas may be restricted, as categorization
of each item in different core dimensions varied with the culture in question. Second, the
presence of agitated behaviors is closely connected to cognitive level; therefore, the results
may vary depending on individuals’ cognitive functioning. Owing to the limited sample
size, this aspect could not be analyzed fully. Further studies need to explore the reliability
and validity of this instrument after taking into consideration various cognitive functions.
Although the daycare nurse was trained before assessing each behavior, inconsistencies
might still occur, especially considering that the dementia case could be difficult to articulate.
This suggests that a standardization test should be performed for further studies to improve
uniform data collection.

5. Conclusions

People with dementia usually have a high prevalence of agitated behaviors. The study
demonstrated that the C-CMAI-SF is a valid and reliable instrument for evaluating agitated
behaviors. The C-CMAI-SF is an instrument offering an easy and quick assessment in
clinical settings. Cultural differences should be considered in the development of this
instrument, especially when factor analysis is used.

Author Contributions: Conceptualization, H.-C.L., F.-C.S. and L.-C.L.; methodology, F.-C.S., L.-C.L.,
S.-C.C., H.-C.L. and C.-H.C.; formal analysis, H.-C.L., C.-H.C. and S.-C.C.; investigation, H.-C.L.,
F.-C.S. and L.-Y.H.; data curation, F.-C.S. and L.-Y.H.; writing—review and editing, F.-C.S., L.-C.L.,
S.-C.C., H.-C.L. and C.-H.C.; funding acquisition, F.-C.S. All authors have read and agreed to the
published version of the manuscript.



Int. J. Environ. Res. Public Health 2022, 19, 9410 9 of 10

Funding: This study was funded by the Kaohsiung Municipal United Hospital (KMUH10908). Role
of the Funding Source: the funding source supported the study financially and had no involvement in
the study design, data collection, analysis and interpretation of data, writing of the report, or decision
to submit the paper for publication.

Institutional Review Board Statement: Institutional Review Board of Pingtung Christian Hospital
Institutional Review Board (IRB 661B).

Informed Consent Statement: Informed consent has been obtained from all data providers to publish
this paper.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author.

Acknowledgments: The authors thank the Kaohsiung Municipal United Hospital for funding this
study, the administrators and staff of daycare centers for their assistance.

Conflicts of Interest: The authors report no conflict of interest in this work.

References
1. Cao, Q.; Tan, C.C.; Xu, W.; Hu, H.; Cao, X.P.; Dong, Q.; Tan, L.; Yu, J.T. The prevalence of dementia: A systematic review and

meta-analysis. J. Alzheimers Dis. JAD 2020, 73, 1157–1166. [CrossRef]
2. Wu, Y.-T.; Ali, G.-C.; Guerchet, M.; Prina, A.M.; Chan, K.Y.; Prince, M.; Brayne, C. Prevalence of dementia in mainland china, hong

kong and taiwan: An updated systematic review and meta-analysis. Int. J. Epidemiol. 2018, 47, 709–719. [CrossRef] [PubMed]
3. World Health Organization. Dementia. Available online: https://www.who.int/news-room/fact-sheets/detail/dementia

(accessed on 12 September 2021).
4. Smith, D.A. Behavioral problems and symptoms in dementia. J. Am. Med. Dir. Assoc. 2008, 9, 622–625. [CrossRef] [PubMed]
5. Zhu, Y.; Song, T.; Zhang, Z.; Deng, C.; Alkhalaf, M.; Li, W.; Yin, M.; Chang, H.C.R.; Yu, P. Agitation prevalence in people with

dementia in australian residential aged care facilities: Findings from machine learning of electronic health records. J. Gerontol.
Nurs. 2022, 48, 57–64. [CrossRef]

6. Cohen-Mansfield, J.; Marx, M.S.; Rosenthal, A.S. A description of agitation in a nursing home. J. Gerontol. 1989, 44, M77–M84.
[CrossRef] [PubMed]

7. Gerlach, L.B.; Kales, H.C. Managing behavioral and psychological symptoms of dementia. Psychiatr. Clin. N. Am. 2018,
41, 127–139. [CrossRef]

8. Kolanowski, A.M. Disturbing behaviors in demented elders: A concept synthesis. Arch. Psychiatr. Nurs. 1995, 9, 188–194.
[CrossRef]

9. Patel, V.; Hope, T. Aggressive behaviour in elderly people with dementia: A review. Int. J. Geriatr. Psychiatry 1993, 8, 457–472.
[CrossRef]

10. Kang, B.; Pan, W.; Karel, M.J.; McConnell, E.S. Rejection of care and aggression among older veterans with dementia: The
influence of background factors and interpersonal triggers. J Am. Med. Dir. Assoc. 2021, 22, 1435–1441. [CrossRef]

11. Li, H.C.; Chen, K.M.; Hsu, H.F. Modelling factors of urinary incontinence in institutional older adults with dementia. J. Clin.
Nurs. 2019, 28, 4504–4512. [CrossRef]

12. Veldwijk-Rouwenhorst, A.E.; Zuidema, S.U.; Smalbrugge, M.; Bor, H.; Wetzels, R.; Gerritsen, D.L.; Koopmans, R.T.C.M. Very
frequent physical aggression and vocalizations in nursing home residents with dementia. Aging Ment. Health 2021, 25, 1442–1451.
[CrossRef] [PubMed]

13. Sun, M.; Mainland, B.J.; Ornstein, T.J.; Sin, G.L.; Herrmann, N. Correlates of nursing care burden among institutionalized patients
with dementia. Int. Psychogeriatr. 2018, 30, 1549–1555. [CrossRef] [PubMed]

14. Regier, N.G.; Gitlin, L.N. Dementia-related restlessness: Relationship to characteristics of persons with dementia and family
caregivers. Int. J. Geriatr. Psychiatry 2018, 33, 185–192. [CrossRef] [PubMed]

15. Costello, H.; Walsh, S.; Cooper, C.; Livingston, G. A systematic review and meta-analysis of the prevalence and associations
of stress and burnout among staff in long-term care facilities for people with dementia. Int. Psychogeriatr. 2019, 31, 1203–1216.
[CrossRef]

16. Hiyoshi-Taniguchi, K.; Becker, C.B.; Kinoshita, A. What behavioral and psychological symptoms of dementia affect caregiver
burnout? Clin. Gerontol. 2018, 41, 249–254. [CrossRef]

17. Cummings, J.L.; Mega, M.; Gray, K.; Rosenberg-Thompson, S.; Carusi, D.A.; Gornbein, J. The neuropsychiatric inventory:
Comprehensive assessment of psychopathology in dementia. Neurology 1994, 44, 2308–2314. [CrossRef]

18. Alexopoulos, G.S.; Abrams, R.C.; Young, R.C.; Shamoian, C.A. Cornell scale for depression in dementia. Biol. Psychiatry 1988,
23, 271–284. [CrossRef]

19. Leung, V.P.; Lam, L.C.; Chiu, H.F.; Cummings, J.L.; Chen, Q.L. Validation study of the chinese version of the neuropsychiatric
inventory (cnpi). Int. J. Geriatr. Psychiatry 2001, 16, 789–793. [CrossRef]

http://doi.org/10.3233/JAD-191092
http://doi.org/10.1093/ije/dyy007
http://www.ncbi.nlm.nih.gov/pubmed/29444280
https://www.who.int/news-room/fact-sheets/detail/dementia
http://doi.org/10.1016/j.jamda.2008.08.016
http://www.ncbi.nlm.nih.gov/pubmed/18992693
http://doi.org/10.3928/00989134-20220309-01
http://doi.org/10.1093/geronj/44.3.M77
http://www.ncbi.nlm.nih.gov/pubmed/2715584
http://doi.org/10.1016/j.psc.2017.10.010
http://doi.org/10.1016/S0883-9417(95)80023-9
http://doi.org/10.1002/gps.930080603
http://doi.org/10.1016/j.jamda.2021.03.032
http://doi.org/10.1111/jocn.15039
http://doi.org/10.1080/13607863.2020.1786799
http://www.ncbi.nlm.nih.gov/pubmed/32602746
http://doi.org/10.1017/S104161021800025X
http://www.ncbi.nlm.nih.gov/pubmed/29616602
http://doi.org/10.1002/gps.4705
http://www.ncbi.nlm.nih.gov/pubmed/28332736
http://doi.org/10.1017/S1041610218001606
http://doi.org/10.1080/07317115.2017.1398797
http://doi.org/10.1212/WNL.44.12.2308
http://doi.org/10.1016/0006-3223(88)90038-8
http://doi.org/10.1002/gps.427


Int. J. Environ. Res. Public Health 2022, 19, 9410 10 of 10

20. Lin, J.N.; Wang, J.J. Psychometric evaluation of the chinese version of the cornell scale for depression in dementia. J. Nurs. Res.
2008, 16, 202–210. [CrossRef]

21. Sommer, O.H.; Engedal, K. Reliability and validity of the norwegian version of the brief agitation rating scale (bars) in dementia.
Aging Ment. Health 2011, 15, 252–258. [CrossRef]

22. Jones, C.; Moyle, W.; Murfield, J.; Draper, B.; Shum, D.; Beattie, E.; Thalib, L. Does cognitive impairment and agitation in dementia
influence intervention effectiveness? Findings from a cluster-randomized-controlled trial with the therapeutic robot, paro. J. Am.
Med. Dir. Assoc. 2018, 19, 623–626. [CrossRef]

23. Moyle, W.; Johnston, A.N.; O’Dwyer, S.T. Exploring the effect of foot massage on agitated behaviours in older people with
dementia: A pilot study. Australas. J. Ageing 2011, 30, 159–161. [CrossRef] [PubMed]

24. Lin, L.C.; Kao, C.C.; Tzeng, Y.L.; Lin, Y.J. Equivalence of chinese version of the cohen-mansfield agitation inventory. J. Adv. Nurs.
2007, 59, 178–185. [CrossRef]

25. Yang, M.H.; Lin, L.C.; Wu, S.C.; Chiu, J.H.; Wang, P.N.; Lin, J.G. Comparison of the efficacy of aroma-acupressure and aromather-
apy for the treatment of dementia-associated agitation. BMC Complement. Altern. Med. 2015, 15, 1–8. [CrossRef]

26. Werner, P.; Cohen-Mansfield, J.; Koroknay, V.; Braun, J. The impact of a restraint-reduction program on nursing home residents.
Geriatr. Nurs. 1994, 15, 142–146. [CrossRef]

27. Folstein, M.F.; Folstein, S.E.; McHugh, P.R. “Mini-mental state”. A practical method for grading the cognitive state of patients for
the clinician. J. Psychiatr. Res. 1975, 12, 189–198. [CrossRef]

28. Mahoney, F.I.; Barthel, D.W. Functional evaluation: The barthel index. Md. State Med. J. 1965, 14, 61–65. [PubMed]
29. Ozturk, G.Z.; Egici, M.T.; Bukhari, M.H.; Toprak, D. Association between body mass index and activities of daily living in

homecare patients. Pak. J. Med. Sci. 2017, 33, 1479–1484. [CrossRef] [PubMed]
30. Henson, R.K. Understanding internal consistency reliability estimates: A conceptual primer on coefficient alpha. Meas. Eval.

Couns. Dev. 2001, 34, 177–189. [CrossRef]
31. Yeoh, S.F.; Oxley, J.; Ibrahim, R.; Hamid, T.A.; Syed Abd. Rashid, S.N. Measurement scale development for mobility-related

quality of life among older malaysian drivers. Ageing Int. 2018, 43, 265–278. [CrossRef]
32. Kaiser, H.F. A second generation little jiffy. Psychometrika 1970, 35, 401–415. [CrossRef]
33. Kaiser, H.F. An index of factorial simplicity. Psychometrika 1974, 39, 31–36. [CrossRef]
34. Bartlett, M.S. A note on the multiplying factors for various χ2 approximations. J. R. Stat. Soc. Ser. B. Stat. Methodol. 1954,

16, 296–298. [CrossRef]
35. Choy, C.N.; Lam, L.C.; Chan, W.C.; Li, S.W.; Chiu, H.F. Agitation in chinese elderly: Validation of the chinese version of the

cohen-mansfield agitation inventory. Int. Psychogeriatr. 2001, 13, 325–335. [CrossRef] [PubMed]
36. Veldwijk-Rouwenhorst, A.E.; Smalbrugge, M.; Wetzels, R.; Bor, H.; Zuidema, S.U.; Koopmans, R.T.C.M.; Gerritsen, D.L. Nursing

home residents with dementia and very frequent agitation: A particular group. Am. J. Geriatr. Psychiatry 2017, 25, 1339–1348.
[CrossRef] [PubMed]

37. Wu, M. Spss Operation and Application: The Practice of Quantitative Analysis of Questionnaire Data; Wu Nan: Taipei, Taiwan, 2009.
38. George, D.M.P. Spss for Windows Step by Step: A Simple Guide and Reference 11.0 Update; Allyn and Bacon: Boston, MA, USA, 2003.
39. Kurtz, J.E. Test-retest reliability. In Encyclopedia of Personality and Individual Differences; Zeigler-Hill, V., Shackelford, T.K., Eds.;

Springer International Publishing: Cham, Switzerland, 2017; pp. 1–2. [CrossRef]
40. Polit, D.F.; Beck, C.T.; Owen, S.V. Is the cvi an acceptable indicator of content validity? Appraisal and recommendations. Res.

Nurs. Health 2007, 30, 459–467. [CrossRef]
41. Floyd, F.; Widaman, K. Factor analysis in the development and refinement of clinical assessment instruments. Psychol. Assess.

1995, 7, 286–299. [CrossRef]
42. Paudel, A.; Resnick, B.; Galik, E. Factor analysis of the short-form cohen-mansfield agitation inventory and the measurement

invariance by gender. J. Nurs. Meas. 2021, 29, 523–540. [CrossRef]

http://doi.org/10.1097/01.JNR.0000387307.34741.39
http://doi.org/10.1080/13607863.2010.519318
http://doi.org/10.1016/j.jamda.2018.02.014
http://doi.org/10.1111/j.1741-6612.2010.00504.x
http://www.ncbi.nlm.nih.gov/pubmed/21923711
http://doi.org/10.1111/j.1365-2648.2007.04303.x
http://doi.org/10.1186/s12906-015-0612-9
http://doi.org/10.1016/S0197-4572(09)90040-4
http://doi.org/10.1016/0022-3956(75)90026-6
http://www.ncbi.nlm.nih.gov/pubmed/14258950
http://doi.org/10.12669/pjms.336.13748
http://www.ncbi.nlm.nih.gov/pubmed/29492082
http://doi.org/10.1080/07481756.2002.12069034
http://doi.org/10.1007/s12126-017-9310-x
http://doi.org/10.1007/BF02291817
http://doi.org/10.1007/BF02291575
http://doi.org/10.1111/j.2517-6161.1954.tb00174.x
http://doi.org/10.1017/S1041610201007712
http://www.ncbi.nlm.nih.gov/pubmed/11768379
http://doi.org/10.1016/j.jagp.2017.08.002
http://www.ncbi.nlm.nih.gov/pubmed/28886978
http://doi.org/10.1007/978-3-319-28099-8_1351-1
http://doi.org/10.1002/nur.20199
http://doi.org/10.1037/1040-3590.7.3.286
http://doi.org/10.1891/JNM-D-20-00031

	Introduction 
	Materials and Methods 
	Phase I: Translation 
	Phase II: Content Validity 
	Phase III: Test Validity and Reliability of C-CMAI-SF 
	Sample and Participants 
	Instruments 

	Statistical Analysis 

	Results 
	Participant Characteristics 
	Phase II: Content Validity 
	Phase III: Testing Reliability and Validity of C-CMAI-SF 
	Internal Consistency 
	Test–Retest Reliability 
	Construct Validity 
	Concurrent Validity 


	Discussion 
	Conclusions 
	References

