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Abstract

Background
China's elderly population is growing rapidly. As the primary provider of geriatric care services, the expertise and care competencies of
nursing staff directly affect the quality of services provided by elderly care institutions. To develop a geriatric care capacity needs
questionnaire to provide an assessment tool for the implementation of geriatric care quality improvement and staff capacity building
programs in elderly care institutions.

Methods
Based on the literature review, a questionnaire item pool was established. The initial questionnaire was formed by interviewing senior
nursing staff and a pilot survey. The formal questionnaire was formed by testing the reliability and validity of the questionnaire.

Results
The Elderly Care Capacity Needs Questionnaire (ECCNQ) was composed of 12 dimensions. The Cronbach's Alpha coe�cient of the
total questionnaire was 0.860. The Spearman-Brown coe�cient was 0.832, Guttman split-half coe�cient was 0.83. The correlation
coe�cient between each dimension and the total questionnaire was 0.472–0.737.

Conclusions
The reliability and validity of the ECCNQ are acceptable, with good stability and effectiveness, which can be used as an evaluation tool
for elderly care capacity needs.

1 Background
United Nations population reports show the number of the elderly will soar to 2.02 billion by 2050, and that China’s elderly will reach
438 million, accounting for more than 30% of the total population. According to the State of Ageing and Health in China report
published by the World Health Organization, China's population is aging faster than that of other low-income countries [1]. Therefore,
the Chinese government attaches great importance to the aging of the population and actively promotes the development of elderly
care. The Chinese government started vocational education in geriatric care in 1998, including professional training and short-term
training. However, enrollment in geriatric nursing programs in vocational colleges is small, with less than 1,000 students enrolled each
year. At the same time, the length of the study is long, typically three years. Vocational college education is far from meeting the
demand for geriatric caregivers in an aging society. In contrast, short-term training can offer crash courses to help trainees pass the
entry exam for elderly care institutions. This rapid and focused training can alleviate the shortage of elderly nurses to some extent [2].
Certainly, the disadvantages of short-term training are obvious: the vast majority are middle-aged women with low levels of education
[3].

In China, the model of combining medical care with health care is gradually rising in elderly care institutions. Unlike traditional elderly
care institutions, medical and health care institutions provide standardized and personalized care to the elderly according to their
different types of chronic physical diseases and degrees of functional degeneration. The meaning of "medical" in the combination of
medical and health care includes disease diagnosis, treatment, observation, and rehabilitation. The meaning of "health care" includes
psychological care, diet care, environmental care, skin care, safety guidance, home environment design for the elderly, the provision of
assistive devices, the introduction of relevant laws to protect the personal and property safety of the elderly, and the provision of
funeral services. Assessing the demand for nursing staff knowledge and skills in integrated medical care institutions can provide
targeted courses for geriatric nursing students, improving the e�ciency of nursing training and the quality of geriatric nursing services.

An extensive review of the literature has identi�ed a number of assessment tools for geriatric care needs, but there are some problems
with the current assessment tools, such as fewer items, insu�cient coverage, or overly broad, poorly targeted, and not very helpful
measurements. Therefore, the research team strictly followed the questionnaire development procedure and developed a nursing
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capacity needs assessment questionnaire suitable for the region. The contents of the questionnaire included basic medical knowledge,
nursing competence, humanistic qualities, and communication skills.

The purpose of this study is to provide support for the comprehensive evaluation of nursing capacity needs in colleges and social
training institutions. It also provides a reference for the implementation of quality improvement and capacity building models for
elderly care in elderly care institutions.

2 Methods

2.1. Development of the Elderly Care Capacity Needs Questionnaire (ECCNQ)
Since the purpose of the tool is to assess the effectiveness and usefulness of geriatric nursing education, it is necessary to identify the
capacity needs of geriatric nursing institutions and a set of curricula needed for geriatric nursing education. To ensure that all contents
are included in the ECCNQ, a comprehensive review of the existing questionnaire's literature and content analysis are carried out.

An interview survey conducted in elderly care institutions in China pointed out that geriatric nursing development includes improving
the professional quality of elderly nursing staff and professional nursing construction [4]. The study points out that the improvement of
elderly nursing quality mainly depends on professional nursing education. Systematic courses in geriatric nursing include life care,
dementia care, dietary care, geriatric care, rehabilitation care, habilitation techniques, psychological care, communication skills, and
intellectual management skills. From the perspective of the clinical needs of elderly care in China, another study believed that elderly
nursing staff's core competencies were basic nursing knowledge, professional nursing competence, and professional quali�cations [5].
Meanwhile, professional ethics, psychological nursing, professional nursing, dementia nursing, rehabilitation nursing, and diet nursing
should be highlighted. Based on the current situation of geriatric nursing teaching in China Vocational College, another research team
suggests that the curriculum of geriatric nursing includes six modules: basic medical courses, basic nursing courses, nursing
humanities courses, professional nursing courses, public elective courses, and practical courses [6]. Among them, nursing professional
course modules include nursing foundation, elderly nursing skills operation, geriatric clinical nursing, nursing interpersonal
communication skills, community nursing, rehabilitation nursing for the elderly, psychological and spiritual nursing for the elderly,
emergency nursing for the elderly, nutrition and diet therapy for the elderly.

According to Croft's study on the capacity needs of Australian nurses in geriatric care, it was found that geriatric nurses need
specialized skills such as wound management skills, injection therapy, and palliative care [7]. Japanese nurses need three years of
formal learning experience, including basic medical courses, professional nursing courses, and the nursing practice process. Basic
medical courses include an introduction to social welfare, welfare theory of the elderly, welfare theory of the disabled, rehabilitation
exercise theory, social welfare assistance technology, psychological nursing for the elderly, introduction to home economics, medicine,
mental health, introduction to nursing, nursing skills and disabled nursing [8]. Japan's elderly specialist nurses have been thoroughly
trained in their comprehensive abilities, including diagnosis and treatment, nursing, physical therapy, pharmacology, diet and nutrition,
and nursing management. At the same time, they pay attention to multidisciplinary and interdisciplinary training. The training courses
cover geriatrics, palliative care, psychological nursing, nursing research, geriatric health care, elderly acute and chronic disease
management, and elderly wound care [9]. Nursing education for the elderly in the United States started early, mainly with a bachelor's
degree. Courses in elderly care include health assessment, basic nursing skills, supplementary courses (such as life cycle development,
nutrition, pathophysiology, pharmacology), psychology, clinical care, community and public health care, ethics, and law [10, 11]. These
curriculum systems combine basic knowledge with professional skills conducive to training practical nursing talents for the elderly.

Based on the literature review at home and abroad, combined with the suggestions of textbooks and monographs, a questionnaire item
pool containing 40 items was initially formed after discussion with the research group [12, 13]. These items include professional ethics,
organizational skills, dietary care, basic nursing skills, knowledge of human body structure, physiological knowledge, IT skills, nursing
home management capability, equipment improvement skills, knowledge of introduction to social welfare, mental health care, geriatric
care, professional standards, research skills, sociology, aesthetics, English and physical education, geriatric economics and property
management. Laws and regulations related to the elderly, computer applications, ideology and politics, home design, pathology,
microbiology, medical nursing, surgical nursing, �ve senses nursing, nurse-patient communication skills, rehabilitation, dementia care
skills, psychological care skills, emergency care, hospital infection prevention and control, hospice care, health assessment,
communication skills, organizational skills, safety and security, and Chinese health care skills.
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Five nursing staff with more than �ve years of working experience in medical and health elderly care institutions were selected for a
structured interview. Questions were reviewed by them to remove duplicates, combine concepts, and remove nonrelevant or outdated
items. Finally, the ECCNQ is summarized into 12 dimensions, making the questions concise and quick to answer. The 12 dimensions
include emergency care, health assessment, safety protection, knowledge of nosocomial infection, rehabilitation care, communication
skills, cognitive impairment care, diet care, professional ethics, specialized care, hospice care, organizational skills.

2.2 Participants
The Human Research Ethics Committee of the First A�liated Hospital of Changde Vocational Technical College approved pilot
research and large sample research.

Inclusion criteria: working years of elderly care for the aged ≥ 2 years; voluntary participation, informed consent of the study, and
signing of informed consent. 10 nursing staff who met the inclusion criteria were selected to participate in the pilot survey to test the
initial version of the questionnaire's surface validity.

A strati�ed random sampling method was used to draw nursing staff from eight local medical and health care institutions.
Participants were recruited from nursing staff in elderly care institutions via social media such as WeChat and email. The ECCNQ uses
a 5-point Likert scale from " not at all" to "daily needs" on a scale of 1–5. The higher the score, the higher the need.

2.3 Data Analysis
SPSS software (version 26) was used to analyze the data. The critical ratio value was used to analyze the items. Exploratory Factor
Analysis was used to investigate the construct validity of the ECCNQ. The reliability of the ECCNQ was evaluated by internal
consistency reliability test and test-retest reliability. Cronbach's Alpha coe�cient is used to measure internal consistency and reliability,
which is related to the homogeneity of items in the scale and their relationship. Cronbach's Alpha coe�cients between 0.70 and 0.90
are considered acceptable internal consistency [14–15]. Spearman-Brown coe�cient and Guttman split-half coe�cient were used to test
the test-retest reliability.

3 Results
The results of the pilot survey showed that nursing staff in elderly care institutions were able to understand the items of the
questionnaire better. Their feedback was that ECCNQ is easy to understand and applicable to the assessment of nurses' capacity
needs in medical and health care institutions. The average time to �ll out the questionnaire was about 10 minutes.161 questionnaires
were collected, and the recovery rate was 100%. Among the 161 elderly nursing staff, there were 65 from Fushou Yikang nursing home,
14 from Jiayuan nursing home, 14 from Heshengyuan nursing home, 16 from Kangfulai nursing home, 7 in Yongfeng nursing home,
16 in Fuhai nursing home, 18 in Xiyanghong nursing home and 11 from Elderly care service center in Zou town. The scores for the
capacity needs of nursing staff in medical and health care institutions are shown in Table 1.
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Table 1
Nursing staff capacity needs scores for integrated medical and health care institutions (n = 161)

Items Not at
all

Rarely
demand

Half
demand

Often
demand

Daily
demand

Mean ± SD

Specialized Care 5 12 6 9 129 4.47 ± 1.07

Emergency Care 3 21 9 5 123 4.47 ± 1.07

Health Assessment 4 22 14 12 126 4.53 ± 1.01

Safety Protection 4 13 8 8 128 4.66 ± 0.84

Knowledge of Nosocomial
Infection

5 3 6 5 142 4.86 ± 0.52

Hospice Care 1 14 9 11 126 4.56 ± 0.94

Cognitive Impairment Care 0 5 5 5 146 4.81 ± 0.36

Organizational Skills 2 4 3 7 145 4.84 ± 0.57

Rehabilitation Care 0 6 3 9 143 4.81 ± 0.61

Communication Skills 2 4 2 8 145 4.85 ± 0.55

Diet Care 2 7 7 8 137 4.75 ± 0.70

Professional Ethics 5 5 5 5 141 4.81 ± 0.63

3.1 Item Analysis
The �rst 27% was de�ned as the low group, and the last 27% was the high group. The independent-sample t-test was used to compare
the difference between the two groups. The absolute value of CR < 3.000 and not signi�cant (P > 0.05) was taken as the deletion
standard [16]. The data collected from 161 valid questionnaires showed that each item's scores were signi�cantly different (P = 0.000),
and the CR was above 3.000, as shown in Table 2.

Table 2
The results of item analysis

Items CR (t) P Mean SE CI (95%)

Lower limits Upper limits

Emergency Care -9.186 0.000 -1.756 0.191 -2.141 -1.370

Health Assessment -8.218 0.000 -1.578 0.192 -1.965 -1.191

Safety Protection -6.240 0.000 -1.156 0.185 -1.529 -0.782

Knowledge of Nosocomial Infection -3.338 0.002 -0.444 0.133 -0.713 -0.176

Rehabilitation Care -3.903 0.000 -0.600 0.154 -0.910 -0.290

Communication Skills -3.272 0.002 -0.422 0.129 -0.682 -0.162

Cognitive Impairment Care -3.765 0.000 -0.556 0.148 -0.853 -0.258

Diet care -5.360 0.000 -0.889 0.166 -1.223 -0.555

Professional Ethics -3.893 0.000 -0.622 0.160 -0.944 -0.300

Specialized Care -5.399 0.000 -1.022 0.189 -1.404 -0.641

Hospice Care -7.845 0.000 -1.467 0.187 -1.843 -1.090

Organizational Skills -3.697 0.001 -0.533 0.144 -0.824 -0.243

3.2 Construct validity
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After item analysis, Exploratory Factor Analysis was used to test the construct validity. Kaiser Meyer Olkin measure of sampling
adequacy test (KMO) and Bartlett's spherical test are needed to test whether exploratory factor analysis is suitable [17]. KMO value ≥ 
0.6 and the spherical test has a statistical difference (P < 0.05) is suitable for exploratory factor analysis [18]. The analysis results of
161 questionnaires showed that the KMO value was 0.762. Bartlett's sphericity test showed a signi�cant difference (p = 0.000), suitable
for factor analysis, as shown in Table 3. These 12 dimensions have common factors and can be subjected to principal component
factor analysis. The results of in�nite extraction factor rotation, factor loading matrix and commonality are shown in Table 4. The
results of the analysis showed that the loadings of the 12 dimensions exceeded the signi�cance of 0.45. The results of the contribution
and eigenvalue of each dimension are shown in Table 5. The correlation coe�cient between each dimension and the total
questionnaire was 0.472–0.737, as shown in Table 6.

Table 3
The results of the KMO and Bartlett test

KMO sampling suitability quantity 0.762

Bartlett's sphericity test Approximate chi square 846.171

freedom 66

Signi�cance 0.000

Table 4
The results of the component matrix after rotation

Items Component Commonalty

1 2

Health Assessment 0.820   0.692

Emergency Care 0.769   0.604

Hospice Care 0.741   0.613

Safety Protection 0.677   0.483

Specialized Care 0.646   0.464

Diet care 0.586   0.489

Organizational Skills   0.808 0.655

Knowledge of Nosocomial Infection   0.755 0.635

Rehabilitation Care   0.701 0.600

Professional Ethics   0.682 0.487

Cognitive Impairment Care   0.671 0.495

Communication Skills   0.529 0.311
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Table 5
The results of an explanation of the total variance

Items Initial eigenvalue Extract the sum of squares of
loads

Sum of squares of rotating loads

Total Variance
percentage

Cumulative
percentage

Total Variance
percentage

Cumulative
percentage

Total Variance
percentage

Cumulative
percentage

Emergency
Care

4.915 40.959 40.959 4.915 40.959 40.959 3.304 27.534 27.534

Health
Assessment

1.614 13.447 54.406 1.614 13.447 54.406 3.225 26.872 54.406

Safety
Protection

0.989 8.241 62.647            

Knowledge of
Nosocomial
Infection

0.919 7.658 70.304            

Rehabilitation
Care

0.754 6.285 76.589            

Communication
Skills

0.670 5.584 82.174            

Cognitive
Impairment
Care

0.594 4.953 87.127            

Diet care 0.465 3.878 91.005            

Professional
Ethics

0.400 3.334 94.339            

Specialized
Care

0.280 2.333 96.672            

Hospice Care 0.244 2.030 98.702            

Organizational
Skills

0.156 1.298 100.000            

Table 6
The results of Pearson correlation analysis

  Emergency Care Health
Assessment

Safety
Protection

Knowledge of Nosocomial
Infection

Rehabilitation
Care

Communication
Skills

R 0.695 0.737 0.628 0.645 0.670 0.472

P 0.000 0.000 0.000 0.000 0.000 0.000

  Cognitive
Impairment Care

Diet care Professional
Ethics

Specialized Care Hospice Care Organization
Skills

R 0.582 0.681 0.544 0.643 0.737 0.545

P 0.000 0.000 0.000 0.000 0.000 0.000

3.3 Reliability Analysis
The Cronbach's Alpha coe�cient of the total questionnaire was 0.860. The spearman-Brown coe�cient was 0.832, Guttman split-half
coe�cient was 0.83, as shown in Table 7.

Table 7
The results of reliability analysis

Cronbach's α Spearman-Brown Guttman Split-Half

0.860 0.832 0.83
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3.4 Acceptability of the questionnaire
In this study, the questionnaire's recovery rate reached 100%, and the effective rate was 100%. It took an average of 10 minutes for the
elderly nursing staff to �ll in the questionnaire. Participants' feedback was that the questionnaire items' design was simple, easy to
read and write, and the length of the items was acceptable.

4 Discussions
This study found the structure of the staff of the combined health and nursing care facilities. Most managers were women in their 30s
who were not nursing majors and had college degrees. The skills required of them by the institutions were pro�ciency in the use of
computers for documentation and organization and management. The nursing staff, on the other hand, is the group that directly cares
for the elderly and is between 45 and 60 years old; they are poorly educated, poorly paid, and highly mobile, with few working for more
than �ve years. In addition, nursing staff of nursing institutions cannot participate in the professional title of nursing.

Moreover, different from clinical nursing, the elderly nursing staff in combined medical and health care institutions need life nursing
skills and clinical professional nursing skills. Therefore, the staff who have worked in elderly care institutions with the mode of
combination of medical and health care for more than �ve years were consulted due to the lack of local theoretical experts with rich
practical experience in elderly care institutions, after the preliminary formulation of the item pool of this questionnaire [20]. Finally, the
40 item pools were summarized into 12 dimensions more suitable for actual work needs than Delphi expert consultation.

Item analysis of 161 valid questionnaires showed a signi�cant difference between each item and the total score of the ECCNQ, and the
CR was above 3.000, which was statistically signi�cant. The ECCNQ construction procedure was reasonable. Although there is a nurse
capacity needs assessment tool, there is a lack of speci�c questionnaire tools for health care integrated geriatric care institutions.
There are 40 items in the ECCNQ. The average time taken for the participants to �ll in the ECCNQ is 10 minutes. The participants'
feedback is that the content of the items is easy to read, easy to �ll in, and takes a short time. Compared with the existing assessment
tools, the ECCNQ has reliability and validity and provides a scienti�c tool for evaluating nursing staff in elderly care institutions.

The reliability of the ECCNQ is evaluated by the internal consistency test and test-retest reliability. The Cronbach's Alpha coe�cient of
the total questionnaire was 0.860, indicating that the ECCNQ has good internal consistency, and all items can measure the topic of
nurses' capacity needs in elderly care institutions. The spearman-Brown coe�cient was 0.832, and the Guttman split-half coe�cient
was 0.83, indicating that the ECCNQ was stable.

In terms of construct validity, only Exploratory Factor Analysis was conducted in this study. The KMO was 0.762, and Bartlett's
sphericity test showed a signi�cant difference (p = 0.000). Factor analysis was appropriate. In�nite decimation factor analysis was
performed. The minimum factor load is 0.529, and the load of 12 dimensions is more than 0.4, indicating that the dimensions were
representative [19]. The commonality of communication skills was 0.311, lower than 0.4, which should be deleted. However, after
consulting nursing staff in elderly care institutions many times, it was found that the demands for this ability were undeniable, and the
application of communication skills ranked �rst in daily work. Therefore, combined with the actual situation of nursing work, this
dimension should be retained. Besides, there are only two dimensions with factor eigenvalue ≥ 1, and the cumulative contribution rate
of variance contribution rate reaches 54%. The �rst two-factor rotational analysis found the lowest contribution of organizational
capacity at 1.298%, which should be removed. However, the nursing staff has applied organizational skills every day, including
organizing and carrying out various nursing work. Generally, the nursing staff was assigned to serve 7 to 8 older adults. Therefore, the
research group decided that the questionnaire dimension should not be divided into two modules, and no factor extraction analysis
was carried out. Pearson correlation analysis showed that the correlation coe�cient between each dimension and the total
questionnaire was 0.472–0.737 (all P ≤ 0.01). Except for the correlation coe�cient of communication skills was 0.472, the other
dimensions were above 0.5, indicating that each dimension's measurement contents belong to the same subject. This result also
shows that the dimensions are different but cannot replace each other.

Due to time and sample limitations, con�rmatory factor analysis and calibration validity evaluation were not carried out in this study.
Future research can expand the sample to con�rmatory factor analysis and use predictive validity to test the questionnaire's calibration
validity in the case of su�cient time. Participants in this study were 161 nursing staff from 8 local elderly care institutions, with
insu�cient coverage and poor representation. Therefore, further research will use the ECCNQ to carry out large sample measurements
of multiregional cooperation to test the reliability and validity to increase the popularization of the ECCNQ.
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5 Conclusions
The results indicated that the ECCNQ has good reliability, validity and comprehensive items, which is the result of strict adherence to
the questionnaire development procedures. Therefore, the ECCNQ can be used as a tool to measure the nursing capacity needs of
nursing staff in elderly care institutions and provide a basis for developing a geriatric care training curriculum and improving the
quality of geriatric care.

Abbreviations
ECCNQ
The Elderly Care Capacity Needs Questionnaire
IT
Information Technology
CR
Critical Ratio
KMO
Kaiser-Meyer-Olkin measure
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