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Abstract

Background

In recent years, oral care for older people has received extensive attention in long-term care
facilities. The Self-Efficacy for Providing Mouth Care (SE-PMC) and Attitudes for Providing
Mouth Care (A-PMC) scale evaluated the self-efficacy and attitude of nursing staff while pro-
viding oral care. However, whether this scale is valid and reliable for Chinese nursing staff in
China remains unverified. This study aims to translate the English version of SE-PMC and
A-PMC into Chinese and determine their reliability and validity.

Methods

After obtaining the author’s consent, the procedure for a double-back translation and cross-
cultural adaptation was conducted to develop the Chinese version of SE-PMC and A-PMC.
The validity and reliability of the Chinese version of SE-PMC and A-PMC were evaluated in
a cross-sectional observational study with 852 nurses from 42 Geriatric Care Facilities
(GCFs). Exploratory factor analysis (EFA) (n = 427) and confirmatory factor analysis (CFA)
(n = 425) were conducted to test the construct validity and quality of the factor structures.
We applied the item discrimination test and homogeneity test for item analysis. Cronbach’s
alpha coefficient and split-half coefficient were adopted to evaluate internal consistency.

Results

The Chinese version of SE-PMC (11 items, 3 factors) and A-PMC (11 items, 2 factors)
included 22 items, reflecting adequate construct validity and reliability. In addition, test-
retest reliability was 0.809 for SE-PMC and 0.811 for A-PMC, evincing good stability. The
Cronbach’s a coefficient of SE-PMC was 0.831, with each factor ranging from 0.793~0.906.
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The Cronbach’s a coefficient of the A-PMC was 0.768, with each factor ranging from
0.814~0.824. ltem-Content Validity Index (I-CVI) of SE-PMC and A-PMC ranged from 0.84
~1.00 and 0.82~1.00, respectively.

Conclusion

The Chinese version of SE-PMC and A-PMC was validated as a reliable assessment tool to
evaluate the self-efficacy and attitude of nursing staff in GCFs for providing oral care in
China.

Introduction

As an essential part of the quality of life, oral health is closely related to the overall well-being
of the older population [1, 2]. Because of the impact of dementia, disability, comorbidity, and
palliative care, the oral health of older people in geriatric care institutions is facing both visible
and invisible challenges [3]. In institutionalized populations, problems such as missing teeth,
caries, tooth pain, periodontitis, oral infection, and dysphagia are common [3-5]. The clinical
oral assessment study showed that institutionalized residents’ oral hygiene was poor since
about 80% had plaques on the surfaces of their teeth [6]. A study in Germany reported that
48% of nursing home residents were edentulous, and 52% were at risk for malnutrition with
dementia as a strong predictor [7]. According to the fourth national survey in China, 71.6% of
4332 older persons had caries, while 64.5% had periodontal pockets and 47.6% had unrestored
tooth spaces [8]. Oral disease burden was reported to be associated with poor cognitive and
physical functioning in the FINORAL study, a cross-sectional observational study investigat-
ing 209 residents’ oral status, functioning, and nutrition in long-term care facilities in Helsinki
[9]. Persistent routine dental attendance and permanent tooth loss were detected as predictors
of improvement and worsening oral health-related quality of life among older people in Swe-
den [10].

According to Sheeran, self-efficacy and attitude influence behaviour, cognition, and emo-
tional processes and affect the coping strategies of healthcare staff [11]. The practical applica-
tion of oral care in aged care facilities does not fully comply with established nursing
guidelines and practices. For example, a study in Canadian nursing homes found that 59% of
the care providers reported short time to provide oral care during the night shift, while 19%
failed to complete oral care in time as scheduled [12]. As determined by Kistler, the primary
perceived obstacles to oral care were residents’ reluctance to care and lack of time [13]. In
another study, Wretman [14] believed oral care self-efficacy and the attitude of nursing staff
are closely related to oral care quality. Therefore, it is necessary to evaluate nurses’ self-efficacy
and attitude in providing oral care to provide informative data for oral healthcare research.

In order to investigate beliefs about oral care tasks among nursing staff in home-dwelling
older people, the Dental Coping Beliefs Scale (DCBS) was developed thirty years ago [15] and
then modified as the Nursing Dental Coping Beliefs index in Sweden [16]. The validity of the
nursing DCBS index has been tested among staff in nursing homes [17, 18] but still seems to
fail to meet the bar of conceptual and psychometric rigor. Aro [19] recently developed an
instrument to measure nurses’ self-efficacy beliefs, challenges, and knowledge regarding oral
health care in home care settings on a small sample showing relatively low validity. Chinese
scholars have also tried to measure geriatric self-efficacy for oral health [20], but the develop-
ment of instruments for nurses’ oral care competence needs more scientific rigor [19].
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Fortunately, the Self-Efficacy for Providing Mouth Care (SE-PMC) and Attitudes for Provid-
ing Mouth Care (A-PMC) scales developed by Wretman [14] have been applied in geriatric
nursing institutions and verified to be reliable and valid.

At present, we did not find similar assessment tools in China. Therefore, this study aims to
introduce, translate and validate the SE-PMC and A-PMC to evaluate the self-efficacy and atti-
tude of nursing staff in providing oral care in geriatric care facilities (GCF) in China.

Methods
Study design and participants

We used cluster sampling and conducted a cross-sectional, descriptive survey of 42 GCFs in
Shanghai, China. Totally 900 participants were recruited. According to the principle that the
ratio of a sample size to items assessed is 1:10~1:20, a sample size of 220~420 participants is
appropriate. In this study, we conducted both Exploratory Factor Analysis (EFA) and Confir-
matory Factor Analysis (CFA), so the sample size was doubled. The inclusion criteria for par-
ticipants were: (a) officially registered nurses in GCFs; (b) nursing experience in GCFs over
one year; (c) informed consent and voluntary participation in this study. However, nurses who
did not work in GCFs during the survey were excluded (off-site training or sick leave). The
selection criteria for experts were: (a) experience over five years in nursing administration,
clinical nursing, geriatric nursing, nursing education, or stomatology; (b) bachelor’s degree or
above and senior professional title; (c) overseas educational background. This study was
approved by the Institutional Review Board of General Hospital affiliated with Shanghai Jiao-
tong University, and written informed consent was signed by participants

Instruments

Demographic characteristic. A self-designed form about the participants’ sociodemo-
graphic information included gender, age, length of work experience, and the characteristics
(name, ownership, size) of the GCF.

The SE-PMC and A-PMC scales. The SE-PMC and A-PMC scales were developed by
Wretman [14] in 2020. The researchers designed a questionnaire of 35 original items and sur-
veyed 434 nurses in 14 nursing homes in North Carolina. After two years of follow-up, the
SE-PMC and A-PMC scales were revised and formed to measure the self-efficacy and attitude
toward providing oral care. The SE-PMC (11 items; Guttman’s A2 coefficient 0.78) has three
identified factors: * Promoting Oral Hygiene’, ’Providing Mouth Care’, and ’Obtaining Coop-
eration’. The A-PMC (11 items; Guttman’s A2 coefficient 0.77) has two factors: * Care of Resi-
dents’ Teeth’ and ’Care of Own Teeth’. The scale is a self-rating scale with a first-person
perspective. Options are rated on a 4-point Likert scale ranging from "1-strongly disagree" to
"4-strongly agree" with a maximum score of 88 points and a minimum of 22 points. The higher
the score, the better the self-efficacy in providing oral care. Participants could fill out the scales
within 10 minutes.

Translation, adaptation, and psychometric testing. By email, we contacted the original
author, Dr Wretman, and obtained permission to translate. Then, we translated and tested the
SE-PMC and A-PMC based on the cross-cultural adaptation guidelines of the American Acad-
emy of Orthopedic Surgeons Evidence-Based Medicine Committee, including the five steps as
follows.

Forward translation. The original scale was independently translated by two native bilingual
researchers. One was a Ph.D. in nursing and had one-year visiting scholar experience in the
United States. The other was a professional English teacher without medical background in a
college.
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Synthesis. After discussion and confirmation among the research group, a third native bilin-
gual translator compared the two translated versions and formed the initial Chinese version of
SE-PMC and A-PMC.

Back translation. The initial version was back-translated into English by two other research-
ers blinded to the original scale. Then, we compared the two back-translations and obtained a
final Chinese translation.

Evaluation of content validity. We consulted 11 experts to integrate and culturally adjust the
Chinese Version of SE-PMC and A-PMC.

Pre-experiment. The revised Chinese Version of SE-PMC and A-PMC was pilot tested in 20
nurses in a GCF selected by convenience sampling. We assessed whether the items could be
easily understood and filled out. Then, the psychometric properties of the translated scales
were estimated using item analysis, constructive validity and model fit, internal consistency
reliability, and split-half reliability. Questionnaires (n = 852) were collected and randomly
divided into the EFA group (n = 427) and CFA group (n = 425) automatically by SPSS 23.0
software.

Data collection

From February to March 2021, 900 registered nurses from 42 GCFs in Shanghai were
recruited. Informed consent was obtained before the investigation. We issued an online survey
to collect data via Wen Juanxing (www.wjx.cn). A total of 900 questionnaires were recovered
in the study anonymously. Due to the considerate settings of the online survey system, there
were no missing items from the submitted 900 questionnaires, but 48 of them were invalid
(option selection all "1" or all "4"). Therefore, 852 questionnaires were valid, and the effective
recovery rate was 94.67%.

Statistical analysis

SPSS 23.0 IBM and Mplus7.4 were used for data analysis. The mean + standard deviation and
median/quartile were used for normally and non-normally distributed continuous variables.
Categorical variables were described using frequency and percentage. T-test was used for com-
parison between continuous variables. P<0.05 was considered statistically significant. Item
discrimination test and homogeneity test were applied for item analysis. The internal consis-
tency and homogeneity of the Chinese version of SE-PMC and A-PMC were assessed using
Cronbach’s alpha (considering values over 0.70 as appropriate). An expert panel evaluated the
content validity. Constructive validity was analyzed by EFA [20, 21], using principal compo-
nent analysis with varimax rotation. CFA was performed to evaluate the validity further,
adopting Root Mean Square Error of Approximation (RMSEA), the ratio of chi-square to
degrees of freedom (x*/df), Tucker-Lewis Index (TLI), Comparative Fit Index (CFI), and stan-
dardized root-mean-square residual (SRMR). For this study, the following criteria were used
to evaluate model fit: y 2 /df < 3.0, CFI >0.95, RMSEA < 0.06 and SRMR < 0.08, which sug-
gest a good fit. Chi-square y 2 /df < 5.0, CFI > 0.90, RMSEA < 0.08 and SRMR <0.10 suggest
an adequate fit [22]. The reliability analysis adopts the internal consistency analysis (Cron-
bach’s alpha coefficient and Guttman split-half coefficient) [11, 12].

Results
Sample characteristics

Among the 852 participants, the average age was 30.27 years (SD, 7.24), and the majority were
female (99.1%). The proportion of nurses working in public and private institutions is 50.7%
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Table 1. Characteristics of sample and settings (n = 852).

variables

Age (years)
Gender
male
female
Type of institution
Public
Private

Experience of Work

CFA Group (n = 425)

n (%) or mean + SD

Total Sample (n = 852)

n (%) or mean + SD

EFA Group (n = 427)

n (%) or mean + SD

30.41+7.17 29.99+7.63 30.27+7.24
5(1.2) 3(0.7) 8(0.9)
422 (98.8) 422 (99.3) 844 (99.1)

225 (52.7%)
202 (47.3%)
6.08%5.79

207 (48.7%)
218 (51.3%)
5.746.09

432 (50.7%)
420 (49.3)
5.91+5.92

EFA = Exploratory factor analysis; CFA = confirmatory factor analysis; SD = standard deviation

https://doi.org/10.1371/journal.pone.0271800.t001

and 49.3%, respectively. The average length of working experience was 5.91 years (SD, 5.93).
Detailed sample characteristics are shown in Table 1.

Item analysis

We ranked the total score of submitted questionnaires and compared the high-scored group
(the top 27%) and low-scored group (the last 27%) of the Chinese version of SE-PMC and
A-PMC separately, using an independent-sample t-test. For the Chinese version of SE-PMC
and A-PMC, the CR value was 10.39~13.48 and 4.76~14.84. The correlation coefficient
between each item and the total score ranged from 0.531 to 0.657 in SE-PMC and 0.316 to
0.696 in A-PMC.

Content validity

In this study, experts used a 4-point Likert scale to evaluate the relevance of each item, from 1
being "not relevant" to 4 being "very relevant". The results showed that the Chinese version of
SE-PMC and A-PMC had the I-CVI ranging from 0.82 to 1.00 and the S-CVI/UA of 0.89, indi-
cating good content validity.

Constructive validity and model fit

EFA was used for constructive validity to determine whether the scale was suitable for factor
analysis. The KMO (Kaiser-Meyer-Olkin) test (value = 0.832) and Bartlett’s sphericity test

(%2 = 2469.528, df = 55, P<0.0001) of the Chinese version of SE-PMC showed common factors
exist and are suitable for factor analysis. Principal component analysis and varimax rotation
were used to extract factors. As a result, three factors were identified in SE-PMC with eigenval-
ues above 1.0 (4.577, 2.002, and 1.458), accounting for 73.065% of the variance with factor
loadings varying from 0.708 to 0.885. In the Chinese version of SE-PMC, factor 1, factor 2, and
factor 3 comprised items S1~S5, S6~S8, and S9~S11, respectively. Moreover, the KMO value
of the Chinese version of A-PMC was 0.817 with significant Bartlett’s sphericity test results

(x2 = 1890.642, df = 55, P<0.0001). Two factors were identified in A-PMC (eigenvalue 3.269
and 3.108), accounting for 57.966% of the variance, with factor loadings varying from
0.502~0.879. In the Chinese version of A-PMC, factor 1 and factor 2 comprised items A1~AS6,
and A7~Al1l, respectively. The factor loading matrices of the Chinese versions of SE-PMC and
A-PMC are shown in Table 2.
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Table 2. Factor loading matrix of the Chinese version of SE-PMC and A-PMC (n = 427).

Items Factor 1 Factor 2 Factor 3
S1 .818 257 .091
S2 783 .249 .047
S3 .854 .108 .081
S4 .863 142 .039
S5 .851 159 .077
S6 .059 .001 836
S7 .095 .097 .880
S8 .054 .086 .801
S9 201 .860 .045

S10 137 .885 .061
S11 319 .708 .099
Al 730 .080
A2 .800 .021
A3 502 .203
A4 .879 .086
A5 767 .072
A6 .688 152
A7 .028 833
A8 .084 .862
A9 .013 669
A10 .046 759
All .013 752

https://doi.org/10.1371/journal.pone.0271800.t002

Then, we conducted CFA to verify the three-factor and two-factor model using another
sample of 425 participants. The items of the Chinese version of SE-PMC were estimated by the
maximum likelihood method, and Promoting Oral Hygiene (POH), Providing Mouth care
(PMC), and Obtaining Cooperation (OC) were used as latent variables to draw a path diagram
to form a SE-PMC model, as shown in Fig 1. For the entries of the Chinese version of A-PMC,
Care of Residents’ Teeth (CRT) and Care of Own Teeth (COT) were used as latent variables to
draw a path map to form an A-PMC model and then modified (see Fig 2). The fit indices of
the initial and the modified model are shown in Table 3. The CFA results demonstrated that
the two models met the requirement of a standardized estimate.

Internal consistency and split-half reliability

For the Chinese version of SE-PMC and A-PMC, Cronbach’s alpha coefficient was 0.831 and
0.768, while Cronbach’s alpha coefficient of sub-dimensions ranged from 0.793~0.906 and
0.814~0.824, respectively. The respective Guttman split-half coefficients of the two scales were
0.809 and 0.811. The reliability results of the scales and each dimension are shown in Table 4.

Discussion

This study aimed to assess the validity and reliability of the Chinese version of SE-PMC and
A-PMC. The translation and application of the tool could help evaluate caregivers’ self-efficacy
and attitude in GCFs in providing oral care. Cross-cultural adaptation was carried out under
the AAOS-recommended guidelines. In addition, the selection criteria for translators and
experts were strict. Furthermore, participants in this study came from 42 GCFs in Shanghai,
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Fig 1. Confirmatory factor analysis of the Chinese version of SE-PMC. F1: Promoting Oral Hygiene; F2: Providing
Mouth care; F3: Obtaining Cooperation.

https://doi.org/10.1371/journal.pone.0271800.g001

representative of both public and private institutions, which further supported our results’
reliability.

Item discrimination test and homogeneity revealed the items applicable in the Chinese version
scales. The CFA results indicated that the translated tool possesses stable structures. The test-retest
reliability showed stability across time. Therefore, the Chinese version of SE-PMC and A-PM has
good reliability and validity results, consistent with those of the original English version.

Four items were modified as follows during the translation and adaptation of SE-PMC and
A-PMC.

Item S4: "If I brush and floss residents’ teeth correctly, I expect they will experience fewer den-
tal problems." was modified as "If I clean and floss correctly for the older people, they will
experience fewer dental problems."

Item S5: "I believe I can help independent residents have better oral care.” was revised to "I
believe I can provide better oral care to the older people who can take care of themselves."

Item S$10: "I know ways to successfully provide oral care to residents who hit or scream." was
adjusted to "I know how to successfully provide oral care to screaming, aggressive seniors."

Item A3: "If residents’ gums bleed, I feel I should probably stop brushing their teeth altogether."
was modified as "If the older person has bleeding gums, I should probably stop brushing
altogether."
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Self-efficacy influences behaviour, cognition, and emotional processes [23, 24], while atti-
tudes are related to job performance and quality of care [25, 26]. As poor oral hygiene is a
marker for poor health-related quality of life, long-term care facilities need oral care education
from caregivers and regular dental check-ups [6]. However, caregivers often face various chal-
lenges due to ineffective communication, the uncertainty of risks, and comorbidities of older
people, causing pressure and powerlessness to provide oral care [9]. Therefore, it is necessary
to evaluate the self-efficacy and attitudes of Chinese caregivers in GCFs since they are often
exposed to long-term work, time constraints, weak awareness, and insufficient training [27].

In a previous study, researchers admitted that caregivers in communities consistently
played an important role by enhancing oral health knowledge, maintaining positive attitudes,
increasing older persons’ ability to perform oral self-care, and enhancing oral self-care aware-
ness [28]. Currently, there are assessment scales focusing on older persons’ or periodontal
patients’ oral health status in China, usually using oral health self-efficacy as a sensitive indica-
tor [29, 30]. Academic research targeting the oral health of Chinese older persons was mostly
studies exploring relations between oral health and general conditions, malnutrition, quality of
life, cognition, and sarcopenia. [31-33]

Table 3. Model fit indices from the confirmatory factor analysis (n = 425).

Model x
SE-PMC 133.743
A-PMC 170.534

A-PMC modified 135.188

https://doi.org/10.1371/journal.pone.0271800.t003

df SOME TFI CFI RMSEA (90% CI) P

41 0.046 0.945 0.959 0.073 (0.059-0.087) <0.001
43 0.061 0.901 0.923 0.084 (0.071-0.097) <0.001
42 0.059 0.926 0.944 0.072 (0.059-0.086) <0.001
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Table 4. Reliability analysis results of the Chinese version of SE-PMC and A-PMC (n = 852).

Total (n = 852) Cronbach’s a EFA Group (n = 427) Cronbach’s a CFA Group (n = 425) Cronbach’s a
SE-PMC 0.831 0.832 0.829
POH 0.906 0.909 0.904
PMC 0.793 0.798 0.788
OC 0.811 0.813 0.808
A-PMC 0.768 0.772 0.764
CRT 0.824 0.822 0.825
COT 0.814 0.835 0.790

https://doi.org/10.1371/journal.pone.0271800.t004

Moreover, caregivers’ theoretical education and clinical skill refinement had the highest
potential to enhance long-term outcomes, as reported by Chicote [34]. Likewise, Wretman
[14] proposed a positive relationship between SE-PMC and A-PMC scores and residents’ oral
hygiene. In their study, not-for-profit nursing homes and staff with fewer years of experience
reported higher scores. Similarly, our study also showed differences among staff and institu-
tions, indicating that the Chinese version measurements were helpful in oral hygiene quality
improvement and promotion programs.

As noted, the translation and adaptation of SE-PMC and A-PMC into Chinese has potential
clinical implications for oral healthcare research in Chinese populations. The current research
would appear to fill the gap between the practical quality of oral care and the need for oral
hygiene promotion from caregivers’ perspectives in GCFs. Further application in larger sam-
ples is desired to validate the utility of the tools better.

Limitations

Although our results support the translated tool’s reliability and validity, several limitations
still exist. Firstly, the sample of the nursing staff was recruited from institutions in Shanghai,
China. Those institutions are equipped with more human resources and advanced devices;
thus, the findings may not represent all caregivers in GCFs in China. Secondly, since the
SE-PMC and A-PMC are self-reported, social desirability bias appears unavoidable in the
responses. Although participants in our study fulfilled the questionnaires online and anony-
mously, some might choose the options according to administrators’ expectations. Thirdly,
most of the participants were female who might have higher sense of professional identity than
male staff, which could lead to the bias of results. Future research is needed to extend the trans-
lated instrument’s application further to verify its reliability, validity, and stability.

Conclusions

As revealed by our results, the Chinese version of SE-PMC and A-PMC has good reliability
and validity. It can be used to measure the self-efficacy and attitude of oral care provided by
nursing staff in GCFs in China. The research team’s next step is to add qualitative interviews
with nurses based on the quantitative results from the investigation to grasp a deeper under-
standing of the possible facilitators and barriers to providing oral care.

Supporting information

S1 Checklist. STROBE statement—checklist of items that should be included in reports of
observational studies.
(DOCX)

PLOS ONE | https://doi.org/10.1371/journal.pone.0271800 July 22, 2022 9/12


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0271800.s001
https://doi.org/10.1371/journal.pone.0271800.t004
https://doi.org/10.1371/journal.pone.0271800

PLOS ONE

Translation, cross-cultural adaptation, and validation of the Chinese version of SE-PMC and A-PMC

S1 Dataset.
(XLSX)

S1 File.
(PDF)

S2 File.
(PDF)

Acknowledgments
The authors appreciate all the staff who participated in the research.

Author Contributions

Conceptualization: Lan Chen, Lingjuan Zhang.

Data curation: Lan Chen.

Formal analysis: Lingjuan Zhang.

Funding acquisition: Lan Chen, Lingjuan Zhang.
Investigation: Lan Chen, Wenyao Chen.

Methodology: Liyan Gu, Lingjuan Zhang.

Project administration: Wenyao Chen, Lingjuan Zhang.
Software: Xianchen Li.

Supervision: Liyan Gu.

Validation: Liyan Gu, Xianchen Li.

Writing - original draft: Liyan Gu.

Writing - review & editing: Lan Chen, Lingjuan Zhang.

References

1. Saarela RKT, Savikko NM, Soini H, Muurinen S, Suominen MH, Kautiainen H, et al. Burden of Oral
Symptoms and Health-Related Quality of Life in Long-Term Care Settings in Helsinki, Finland. J Nutr
Health Aging. 2019; 23(10):1021-5. https://doi.org/10.1007/s12603-019-1268-9 PMID: 31781733

2. Bastos LF, Hugo FN, Hilgert JB, Cardozo DD, Bulgarelli AF, Dos Santos CM. Access to dental services
and oral health-related quality of life in the context of primary health care. Braz Oral Res. 2019; 33
(e018). https://doi.org/10.1590/1807-3107bor-2019.vol33.0018 PMID: 31432923

3. ChiesiF, Grazzini M, Innocenti M, Giammarco B, Simoncini E, Garamella G, et al. Older People Living
in Nursing Homes: An Oral Health Screening Survey in Florence, Italy. Int J Environ Res Public Health.
2019; 16(18):3492. https://doi.org/10.3390/ijerph16183492 PMID: 31546837

4. Bianco A, Mazzea S, Fortunato L, Giudice A, Papadopoli R, Nobile C, et al. Oral Health Status and the
Impact on Oral Health-Related Quality of Life among the Institutionalized Elderly Population: A Cross-
Sectional Study in an Area of Southern Italy. Int J Environ Res Public Health. 2021; 18(4):2175. https:/
doi.org/10.3390/ijerph18042175 PMID: 33672197

5. Zenthofer A, Rammelsberg P, Cabrera T, Schroder J, Hassel AJ. Determinants of oral health-related
quality of life of the institutionalized elderly. Psychogeriatrics. 2014; 14(4):247-54. https://doi.org/10.
1111/psyg.12077 PMID: 25495087

6. Saarela RKT, Hiltunen K, Kautiainen H, Roitto H, Mantyla P, Pitkaléa KH. Oral hygiene and health-
related quality of life in institutionalized older people. Eur Geriatr Med. 2022; 13(1):213-20. https://doi.
org/10.1007/s41999-021-00547-8 PMID: 34313976

PLOS ONE | https://doi.org/10.1371/journal.pone.0271800 July 22, 2022 10/12


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0271800.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0271800.s003
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0271800.s004
https://doi.org/10.1007/s12603-019-1268-9
http://www.ncbi.nlm.nih.gov/pubmed/31781733
https://doi.org/10.1590/1807-3107bor-2019.vol33.0018
http://www.ncbi.nlm.nih.gov/pubmed/31432923
https://doi.org/10.3390/ijerph16183492
http://www.ncbi.nlm.nih.gov/pubmed/31546837
https://doi.org/10.3390/ijerph18042175
https://doi.org/10.3390/ijerph18042175
http://www.ncbi.nlm.nih.gov/pubmed/33672197
https://doi.org/10.1111/psyg.12077
https://doi.org/10.1111/psyg.12077
http://www.ncbi.nlm.nih.gov/pubmed/25495087
https://doi.org/10.1007/s41999-021-00547-8
https://doi.org/10.1007/s41999-021-00547-8
http://www.ncbi.nlm.nih.gov/pubmed/34313976
https://doi.org/10.1371/journal.pone.0271800

PLOS ONE

Translation, cross-cultural adaptation, and validation of the Chinese version of SE-PMC and A-PMC

10.

1.

12

13.

14.

15.

16.

17.

18.

19.

20.

21,

22,

23.

24,

25.

Ziebolz D, Werner C, Schmalz G, Nitschke |, Haak R, Mausberg RF, et al. Oral Health and nutritional
status in nursing home residents—results of an explorative cross-sectional pilot study. BMC Geriatr.
2017;17(1):39. https://doi.org/10.1186/s12877-017-0429-0 PMID: 28143415

ZhiQH, SiY, Wang X, Tai BJ, Hu Y, Wang B, et al. Determining the factors associated with oral health-
related quality of life in Chinese elders: Findings from the fourth national survey. Community Dent Oral
Epidemiol. 2021; 00:1-10. https://doi.org/10.1111/cdoe.12674 PMID: 34213027

Julkunen L, Hiltunen K, Kautiainen H, Saarela RKT, Pitkala KH, Mantyla P. Oral disease burden of den-
tate older adults living in long-term care facilities: FINORAL study. BMC Oral Health. 2021; 21(1):624.
https://doi.org/10.1186/s12903-021-01984-4 PMID: 34876101

Astram AN, Ekback G, Ordell S, Gulcan F. Changes in oral health-related quality of life (OHRQoL)
related to long-term utilization of dental care among older people. Acta Odontol Scand. 2018; 76
(8):559-66. https://doi.org/10.1080/00016357.2018.1474249 PMID: 29772930

Sheeran P, Maki A, Montanaro E, Avishai-Yitshak A, Bryan A, Klein WMP, et al. The impact of changing
attitudes, norms, and self-efficacy on health-related intentions and behavior: A meta-analysis. Health
Psychol. 2016; 35(11):1178-88. https://doi.org/10.1037/hea0000387 PMID: 27280365

Knopp-Sihota JA, Niehaus L, Squires JE, Norton PG, Estabrooks CA. Factors associated with rushed
and missed resident care in western Canadian nursing homes: a cross-sectional survey of health care
aides. J Clin Nurs. 2015; 24(19-20):2815-25. https://doi.org/10.1111/jocn.12887 PMID: 26177787

Kistler CE, Scott J, Ward K, Zeigler R, Sullivan L, Tomlinson SE, et al. Mouth Care in Assisted Living:
Potential Areas for Improvement. J Am Med Dir Assoc. 2021; 22(6):1190-3. https://doi.org/10.1016/j.
jamda.2020.11.038 PMID: 33385333

Wretman CJ, Zimmerman S, Ward K, Sloane PD. Measuring Self-Efficacy and Attitudes for Providing
Mouth Care in Nursing Homes. J Am Med Dir Assoc. 2020; 21(9):1316-21. https://doi.org/10.1016/j.
jamda.2020.02.007 PMID: 32273219

Wolfe GR, Stewart JE, Hartz GW. Relationship of dental coping beliefs and oral hygiene. Community
Dent Oral Epidemiol. 1991; 19(2):112-5. https://doi.org/10.1111/j.1600-0528.1991.tb00123.x PMID:
2049917

Wardh |, Sérensen S. Development of an index to measure oral health care priority among nursing
staff. Gerodontology. 2005; 22(2):84—-90. https://doi.org/10.1111/j.1741-2358.2005.00063.x PMID:
15934349

Girestam Croonquist C, Dalum J, Skott P, Sjégren P, Wardh I, Morén E. Effects of Domiciliary Profes-
sional Oral Care for Care-Dependent Elderly in Nursing Homes—Oral Hygiene, Gingival Bleeding, Root
Caries and Nursing Staff’s Oral Health Knowledge and Attitudes. 2020;Volume 15:1305-15. https://
doi.org/10.2147/CIA.S236460 PMID: 32982191

Pihlajamaki T, Syrjala A, Laitala M, Pesonen P, Virtanen JI. Oral health care-related beliefs among
Finnish geriatric home care nurses. Int J Dent Hyg. 2016; 14(4):289-94. https://doi.org/10.1111/idh.
12227 PMID: 27161020

Xiangkan F, Yonghai Y, Xiaona Z, Jie Z, Xindan L, Hongyan L. [Investigation on nurses’cognition of oral
care for hospitalized elderly patients in general ward]. Chinese Journal of Practical Nursing; 38
(13):967-72. http://doi.org/10.3760/cma.j.cn211501-20210611-01649

Flora DB, Labrish C, Chalmers RP. Old and new ideas for data screening and assumption testing for
exploratory and confirmatory factor analysis. Front Psychol. 2012; 3:55. https://doi.org/10.3389/fpsyg.
2012.00055 PMID: 22403561

Ferrando PJ, Lorenzo-Seva U. Assessing the Quality and Appropriateness of Factor Solutions and Fac-
tor Score Estimates in Exploratory ltem Factor Analysis. Educ Psychol Meas. 2018; 78(5):762—-80.
https://doi.org/10.1177/0013164417719308 PMID: 32655169

JH,ZW, ZC, L Z. Structural Equations and Its Applications.: Educational Science Publishing House;
2004.

Wang L, Tao H, Bowers BJ, Brown R, Zhang Y. Influence of Social Support and Self-Efficacy on Resil-
ience of Early Career Registered Nurses. Western J Nurs Res. 2018; 40(5):648—64. https://doi.org/10.
1177/0193945916685712 PMID: 28322660

Kim H, Kim K. Impact of self-efficacy on the self-leadership of nursing preceptors: The mediating effect
of job embeddedness. J Nurs Manage. 2019; 27(8):1756-63. https://doi.org/10.1111/jonm.12870
PMID: 31529741

Wang KY, Chou CC, Lai JCY. A structural model of total quality management, work values, job satisfac-
tion and patient-safety-culture attitude among nurses. J Nurs Manage. 2019; 27(2):225-32. https://doi.
org/10.1111/jonm.12669 PMID: 30203549

PLOS ONE | https://doi.org/10.1371/journal.pone.0271800 July 22, 2022 11/12


https://doi.org/10.1186/s12877-017-0429-0
http://www.ncbi.nlm.nih.gov/pubmed/28143415
https://doi.org/10.1111/cdoe.12674
http://www.ncbi.nlm.nih.gov/pubmed/34213027
https://doi.org/10.1186/s12903-021-01984-4
http://www.ncbi.nlm.nih.gov/pubmed/34876101
https://doi.org/10.1080/00016357.2018.1474249
http://www.ncbi.nlm.nih.gov/pubmed/29772930
https://doi.org/10.1037/hea0000387
http://www.ncbi.nlm.nih.gov/pubmed/27280365
https://doi.org/10.1111/jocn.12887
http://www.ncbi.nlm.nih.gov/pubmed/26177787
https://doi.org/10.1016/j.jamda.2020.11.038
https://doi.org/10.1016/j.jamda.2020.11.038
http://www.ncbi.nlm.nih.gov/pubmed/33385333
https://doi.org/10.1016/j.jamda.2020.02.007
https://doi.org/10.1016/j.jamda.2020.02.007
http://www.ncbi.nlm.nih.gov/pubmed/32273219
https://doi.org/10.1111/j.1600-0528.1991.tb00123.x
http://www.ncbi.nlm.nih.gov/pubmed/2049917
https://doi.org/10.1111/j.1741-2358.2005.00063.x
http://www.ncbi.nlm.nih.gov/pubmed/15934349
https://doi.org/10.2147/CIA.S236460
https://doi.org/10.2147/CIA.S236460
http://www.ncbi.nlm.nih.gov/pubmed/32982191
https://doi.org/10.1111/idh.12227
https://doi.org/10.1111/idh.12227
http://www.ncbi.nlm.nih.gov/pubmed/27161020
http://doi.org/10.3760/cma.j.cn211501-20210611-01649
https://doi.org/10.3389/fpsyg.2012.00055
https://doi.org/10.3389/fpsyg.2012.00055
http://www.ncbi.nlm.nih.gov/pubmed/22403561
https://doi.org/10.1177/0013164417719308
http://www.ncbi.nlm.nih.gov/pubmed/32655169
https://doi.org/10.1177/0193945916685712
https://doi.org/10.1177/0193945916685712
http://www.ncbi.nlm.nih.gov/pubmed/28322660
https://doi.org/10.1111/jonm.12870
http://www.ncbi.nlm.nih.gov/pubmed/31529741
https://doi.org/10.1111/jonm.12669
https://doi.org/10.1111/jonm.12669
http://www.ncbi.nlm.nih.gov/pubmed/30203549
https://doi.org/10.1371/journal.pone.0271800

PLOS ONE

Translation, cross-cultural adaptation, and validation of the Chinese version of SE-PMC and A-PMC

26.

27.

28.

29.

30.

31.

32.

33.

34.

Perreira T, Berta W, Ginsburg L, Barnsley J, Herbert M. Insights into nurses’ work: Exploring relation-
ships among work attitudes and work-related behaviors. Health Care Manage R. 2018; 43(4):315-27.
https://doi.org/10.1097/HMR.0000000000000151 PMID: 28125457

Goestemeyer G, Baker SR, Schwendicke F. Barriers and facilitators for provision of oral health care in
dependent older people: a systematic review. Clin Oral Invest. 2019; 23(3):979-93. https://doi.org/10.
1007/s00784-019-02812-4 PMID: 30707299

Ho M, Chang HR, Lin Y, Traynor V, Tsai H, Buckwalter K, et al. Application of the Integrated Behavioral
Model to oral self-care behavior of community-dwelling middle-aged and older people in Taiwan. Public
Health Nurs. 2019; 36(5):726-34. https://doi.org/10.1111/phn.12646 PMID: 31348558

ZhuZ, Xu J, LinY, Chai K, Zhou Y, Jia R, et al. Correlation between nutritional status and oral health
quality of life, self-efficacy of older inpatients and the influencing factors. BMC Geriatr. 2022; 22(1):280.
https://doi.org/10.1186/s12877-022-02830-0 PMID: 35382747

Yuxin X, Hongmei W, Junchi M, Guangdong Z. [Sinicization and reliability and validity test of the Geriat-
ric Self-Efficacy Scale for Oral Health]. Chinese Nursing Research. 2021; 35(16):2858-63. http://doi.
org/10. 12102/j. issn. 1009—-6493. 2021. 16. 007

Cao W, Zhu A, Chu S, Zhou Q, Zhou Y, Qu X, et al. Correlation between nutrition, oral health, and differ-
ent sarcopenia groups among elderly outpatients of community hospitals: a cross-sectional study of
1505 participants in China. BMC Geriatr. 2022; 22(1):332. https://doi.org/10.1186/s12877-022-02934-7
PMID: 35428189

Lu N, Wu B, Pei Y. Exploring the reciprocal relationship between cognitive function and edentulism
among middle-aged and older adults in China. Age Ageing. 2021; 50(3):809—14. https://doi.org/10.
1093/ageing/afaa173 PMID: 32931547

Zhang X, Hu X, Zhang Y, Sun J, Chen G. Longitudinal Association Between Oral Status and Depressive
Symptoms Among Chinese Older Adults—China, 2014-2018. China CDC Wkly. 2021; 3(40):842—6.
https://doi.org/10.46234/ccdcw2021.208 PMID: 34659865

Chicote A. Care aide abilities in oral care delivery and seniors’ oral health outcomes. Can J Dent Hyg.
2019; 53(3):178-81. PMID: 33240357

PLOS ONE | https://doi.org/10.1371/journal.pone.0271800 July 22, 2022 12/12


https://doi.org/10.1097/HMR.0000000000000151
http://www.ncbi.nlm.nih.gov/pubmed/28125457
https://doi.org/10.1007/s00784-019-02812-4
https://doi.org/10.1007/s00784-019-02812-4
http://www.ncbi.nlm.nih.gov/pubmed/30707299
https://doi.org/10.1111/phn.12646
http://www.ncbi.nlm.nih.gov/pubmed/31348558
https://doi.org/10.1186/s12877-022-02830-0
http://www.ncbi.nlm.nih.gov/pubmed/35382747
http://doi.org/10
http://doi.org/10
https://doi.org/10.1186/s12877-022-02934-7
http://www.ncbi.nlm.nih.gov/pubmed/35428189
https://doi.org/10.1093/ageing/afaa173
https://doi.org/10.1093/ageing/afaa173
http://www.ncbi.nlm.nih.gov/pubmed/32931547
https://doi.org/10.46234/ccdcw2021.208
http://www.ncbi.nlm.nih.gov/pubmed/34659865
http://www.ncbi.nlm.nih.gov/pubmed/33240357
https://doi.org/10.1371/journal.pone.0271800

