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Abstract

Objective: This study developed a scale for public health nurses supporting resident groups
toward community-building and verified its reliability and validity.

Design and Sample: In this cross-sectional investigation, self-administered questionnaires
were distributed to 1,924 public health nurses in Japanese municipalities.

Measurements: The questionnaire included items on the public health nurses’ demographic
attributes, the developmental stage of the resident groups they supported, a draft scale, and
an external criterion. Reliability was verified by calculating the alpha coefficient and test-
retest reliability. To clarify construct validity, we conducted exploratory and confirmatory
factor analyses.

Results: We analyzed 570 questionnaires. The scale was structured using 30 items covering
four factors: “Creating opportunities to connect with community residents, other groups,
and governments,” “Stimulating activities by improving organizational capacity,”
“Promoting stable organizational management,” and “Providing opportunities to review
community health issues and activities.” The Cronbach’s alpha coefficient for this scale was
0.944. The intraclass correlation coefficient was 0.923 using test-retest relativity.
Correlations were noted for criterion-related validity (=0.388, p<0.01). Confirmatory
factor analysis with structural equation modeling revealed a reasonable fit to the data.
Conclusions: The scale for public health nurses supporting resident groups toward
community-building was confirmed to be reliable and valid.
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Background

Health issues related to changing social structures, aging, and a declining
population have garnered public attention. Community health issues include older adults
with complex health problems (Meinow et al., 2022), social isolation and loneliness among
both young and older adults (Beam & Kim, 2020), and double caregiving situations, when
individuals care for both children and older adults (Jang et al., 2021). The actual situation
and resources that can be utilized to address diverse and complicated health issues differ
depending on the community. Since community engagement techniques are effective in
generating increased preparedness for a range of hazards (Ryan et al., 2020), a community-
targeted approach is necessary to address the problems faced by the community.

Community-based healthcare uses a bottom-up approach, where health-related
activities are initiated and managed actively by the community for the community
(Nikkhah & Redzuan, 2009). Enhancing community competence or problem-solving
ability can improve the sense of community and civic engagement, lead to policy changes,
and reduce health disparities (Wallerstein, 2006). Moreover, residents themselves must
initiate change for health issues that are deeply related to their lives. Therefore, a bottom-up
approach is necessary to address health issues.

Public health nurses (PHNs), who are the professionals responsible for community-

building, encourage community responses to address factors that impair the health of their



community (Musicant, 2011). In Japan, several community-building activities have been

reported, such as the formation of citizen-led nutrition improvement initiatives (Nakayama

et al., 2006). Residential activities supported by PHNs start by gathering people who share

a common purpose, such as health promotion, then creating a group and gradually

developing their activities (Nakayama, 2009).

Tuckman (1965) classified the process of group development into four stages:

forming, storming, norming, and performing. Groups have a common purpose in the

forming stage and conflicts may occur between the members in the storming stage. Then,

rules and roles take root in the norming stage; finally, the group is united and directed

toward achieving its purpose in the performing stage. Considering the stage in which

resident groups develop and build community capacity according to this classification, the

forming and storming stages correspond to residents forming a group and starting the

activity, while the norming and performing stages correspond to resident groups

maintaining the activity and spreading it throughout the community. PHNSs try to improve

the residents’ health by engaging them in each stage, encouraging community participation,

and building community capacity (Kang, 1995).

Previous studies have clarified PHNs’ contributions to resident groups during the

forming and storming stages. Their support includes providing opportunities for community

residents to gain knowledge and skills through programs aimed at preventing long-term



care (Taguchi et al., 2019), and opportunities for role-play that develop communication

skills and active listening (Vizeshfar et al., 2019). Support for continuing activities is still

required after the norming stage, such as promoting cooperation between resident groups

and other organizations (Quad Council Coalition, 2018). However, the specifics of the

support provided during this time have not been clarified and generalized, meaning that

support is provided based on individual PHNs’ experience and competence. Therefore,

developing a scale to measure the behaviors of PHNs supporting resident groups after the

norming stage is necessary to increase support effectiveness.

Research Purpose

This study aimed to clarify the support elements required by resident groups after

the norming stage and develop a support scale that can be used by PHNs to help in

community-building for resident groups. The use of this scale is expected to help improve

PHNs’ support skills.

Definitions

This study used concepts from Minkler (2012) to define community-building as

“building community capacity through which people who identify as members can engage



together rather than fixing health problems through the application of specific and
externally driven strategies.”

We defined resident groups as “groups related to health promotion activities in
which residents who share the same purpose and orientation form a group and take the

initiative to participate.”



Methods

This study comprised two stages: preparation of a draft scale by careful selection of

items and examination of its reliability and validity.

Creating a Draft Scale

Individual semi-structured interviews were conducted with 11 PHNs who had

worked in municipalities for more than 20 years and had supported resident groups. Those

who presented at conferences or training programs, or published on websites or in journals,

were selected as participants. In the interviews, we asked about the purpose of resident

groups, the history that led to their development, and the PHNs’ actual behavior in

supporting resident groups toward community-building. The interviews were voice

recorded with the participants’ consent and verbatim transcripts were prepared. Qualitative

coding was applied to the transcripts to identify specific PHN behaviors that support

resident groups. Data processing involved creating items that indicated support contents by

identifying and grouping codes, and generating categories by grouping items. We also

interviewed three researchers familiar with support for resident groups about these items

and categories. Based on their feedback, we iteratively revised the wording and generated

items for the draft scale.



We administered a questionnaire to examine the content validity of the generated

items to 14 people, including the 11 PHNs who participated in the semi-structured

interview survey and the three researchers who were consulted. The adequacy of each item

was rated on a four-point Likert scale, along with the item-level content validity index (I-

CVI) and scale-level content validity index (S-CVI). An [-CVI less than 0.78 was the

exclusion criterion. An S-CVI more than 0.90 was the standard for establishing an excellent

content validity (Polit & Beck, 2017).

Reliability and Validity

Pilot Test

Design. An anonymous, self-administered questionnaire survey was conducted

between December 2020 and January 2021.

Sample. The participants were PHNs who worked across 1,691 municipalities in

Japan and had experience supporting resident groups. In Japan, some cities and special

wards have public health centers, but others do not (Japanese Association of Public Health

Center Directors, 2022). As the number of PHNs varies (Ministry of Health, Labour and

Welfare, 2021), questionnaires were distributed proportionally based on municipality size;



three copies of the questionnaire were sent to cities with a public health center, two copies

to special wards, and one copy to other municipalities. In conducting the survey, we mailed

a questionnaire to PHN supervisors and asked the research participants to answer the

questionnaire in writing, then individually collected the questionnaires in reply envelopes.

Questionnaire Items. The survey items were related to the PHNs’ demographic
attributes, the developmental stage of the resident groups they supported, a draft scale, and
an existing scale to examine the draft scale’s criterion-related validity. PHNs were asked
about their gender, age, and years of experience as PHNs as of April 1, 2020, as well as
their municipality’s population. The draft scale items were scored on a five-point Likert

99 ¢¢

scale from 0 to 4 corresponding to “not at all,” “not much,” “slightly,” “generally,” and
“considerably,” respectively, regarding the extent to which PHNs supported the resident
groups’ most advanced activities. This scale measured the actual behavior of PHNSs in
helping a resident group develop their community-building. The external criterion for
criterion-related validity was the Scale for Practical Competence of PHN in Japan (Saeki et
al., 2003), a 20-item instrument scored on a four-point Likert scale. This tool measures
PHNSs’ practical abilities and consists of interpersonal healthcare competence (eight items),

including individual and family support as well as community healthcare and

administrative competence (10 items), including community activities and policymaking.



As resident groups’ community-building development is considered a professional task of

PHNS, the draft scale and practical competence scores were expected to demonstrate a

correlation.

Test-Retest

A test-retest was also conducted from December 2020 to March 2021 to verify the

stability of the scale.

We targeted PHNss across 50 pilot municipalities. The same procedure as that for the

pilot test was used to mail the surveys so that the second date of response collection was

approximately 4 weeks after the first one. To identify the same respondent from the first

and second surveys, the respondents were to complete a survey form that was numbered

based on the municipality.

Ethical Considerations

In the first stage, the purpose of the survey and publication of its results were

explained to the participants in writing and written informed consent was obtained.

The questionnaire was anonymized during the second stage. Information on the

study’s purpose, outline, participation and discontinuation, measures to protect privacy,

handling and destruction of data, reporting of research results at conferences, researchers’



contact information, and similar aspects was provided in writing. Responses to the

questionnaire were deemed necessary to provide consent for participation.

This study was approved by the Kyushu University Certified Institutional Review

Board for Clinical Trials (Approval Nos. 30-366 and 2020-491).

Analysis

The average value and standard deviation were calculated for each item, and items

with ceiling and floor effects were excluded from the item analysis. Spearman’s rank

correlation analysis was performed to determine the correlations among items; when the

correlation coefficient exceeded 0.70, the item’s deletion was validated. To verify each

item’s discriminative power, the total score of all items was calculated, and a good-poor

analysis was performed. The average values of the scale scores for each item were

compared by dividing them into upper and lower groups.

Exploratory factor analysis (EFA) was used to determine the scale’s validity. When

the factor loadings were below 0.40 for an item and above 0.40 for multiple factors, they

were excluded and the analysis was repeated. The extracted factors were then named based

on the item content.

For reliability, internal consistency was assessed using the Cronbach’s alpha

coefficient for each factor and for all items. To examine stability, a test-retest was
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conducted to determine the intraclass correlation coefficient (ICC) of the scale and each

factor.

Criterion-related validity was assessed based on Pearson’s correlation coefficients

between our scale and an external criterion scale. Using the known-groups method, we

performed the Mann-Whitney U-test to compare the relationship between the PHN

behaviors supporting the no development group (resident groups in the forming or storming

stage) and the development group (norming or performing). For confirmatory factor

analysis (CFA), the fitness of the model was evaluated by the goodness-of-fit index (GFI),

adjusted GFI (AGFI), comparative fit index (CFI), and root mean square error of

approximation (RMSEA). CFI, AGFI, and CFI were set at 0.90 as the acceptable range, and

RMSEA below 0.08. SPSS Statistics 25 (IBM Corp., Armonk, NY, USA) and Amos 25

(IBM Corp., Armonk, NY, USA) were used for the analysis, with a significance level of 5%

(two-tailed).
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Results

Creating a Draft Scale

Analysis of the data obtained from the semi-structured interview survey generated

42 support contents, eight subcategories, and three categories. Subsequently, based on

experts’ opinions, the expression of these items was revised, and one item was added,

resulting in 43 items.

For content validity, the S-CVI of the 43 items was 0.89, and the I-CVI of four

items was less than 0.78. Finally, the researchers deleted four items, added one item,

modified some items, and created a 40-item draft.

Reliability and Validity

In total, 1,924 questionnaires were sent, and 603 responses were received (response

rate: 31.3 %). Of these, 570 questionnaires were used in the analysis (valid response rate:

29.6%). Table 1 summarizes the respondents’ basic attributes.

The average score for each of the 40 items ranged from 1.71 to 3.27, and the total

scale score ranged from 15 to 120. Based on item analysis, we deleted one item because of

the ceiling effect. For Spearman’s rank correlation analysis, two sets (four items) showed a

correlation coefficient greater than 0.70. We examined the contents and deleted one item.
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The results of the good-poor analysis were significantly higher in the upper group for all

items (p<0.01).

EFA with the alpha factor method and Promax rotation was conducted using 38

items. Based on scree plot criteria, we identified four factors and successively excluded

items meeting the exclusion conditions, resulting in 30 items. The mean score for the 570

cases in this study was 74.5+17.6 points. The first-, second-, third-, and fourth-order factors

were named “Creating opportunities to connect with community residents, other groups,

and governments,” “Stimulating activities by improving organizational capacity,”

“Promoting stable organizational management,” and “Providing opportunities to review

community health issues and activities” (Table 2). The first- and third-order factors

included items within the categories “Promote collaboration with residents, other groups,

and governments” obtained in qualitative analysis. The second-order factor included

“Stimulate the continuation of stable activities,” and the fourth-order factor included

“Encourage proactive efforts to address community issues.”

The Cronbach’s alpha coefficients were as follows: 0.944 (all items), 0.907 (first-

order factor), 0.887 (second-order factor), 0.804 (third-order factor), and 0.853 (fourth-

order factor). A test-retest survey was sent to 56 respondents; 51 (91.1% valid response

rate) responded to all items and were ultimately included in both the first and second

surveys. The ICC between the first and second tests was: =0.923 (all items), 0.879 (first-

13



order factor), 0.899 (second-order factor), 0.905 (third-order factor), and 0.892 (fourth-

order factor) (p<0.001).

Criterion-related validity assessment showed that our scale was moderately

positively correlated with the external criterion scale and subscales (p<0.01) (Table 3). The

known-groups method results showed that the total scores of the development group were

significantly higher for all items and the first-, second-, and third-order factors (Table 4).

The CFA results showed that the fit indices were GFI=0.835, AGFI=0.807,

CFI=0.869, and RMSEA=0.071 (Figure 1),
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Discussion

We developed a 30-item four-factor scale for use as a guide for PHNs supporting

the development of resident groups toward community-building.

The first-order factor concerns the support needed for resident groups to establish

collaborative and synergistic relationships with residents, other groups, and government

agencies to expand the range of their activities. Collaborative relationships are important

because they can address health issues that are difficult for a single organization to resolve

(Zakocs & Edwards, 2006). However, it is difficult to establish such a relationship with a

group of residents. PHNs might be able to create opportunities for resident groups to

connect with residents, other groups or organizations, and government agencies, enhancing

collaboration with existing organizations and networks in the community.

The second-order factor concerns the support resident groups need to improve their

organizational capabilities and revitalize their activities. As groups develop, they become

more structured (Marks et al., 2001), and group cohesiveness is observed (Kozlowski et al.,

1999). Further, identifying supporting roles suitable for each member and mentoring them

appropriately will distribute the burden within the group (Morris & Steers, 1980). Efforts to

deepen ties among members can contribute to the cohesiveness of resident groups.

Continuous improvement is also necessary to revitalize activities; Deming’s (1950) Plan-

Do-Check-Act (PDCA) cycle is one such approach. It is widely known in Japan and can
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apply to the process by which resident groups develop their activities. However, because it

is difficult for resident groups to run the PDCA cycle alone, PHNs support the aspects of

Plan and Do with the second-order factor, and offer support related to Check and Act with

the fourth-order factor. When resident groups engage in the Plan aspect, PHNs manage

methods and decide on activities with them. In addition, to ensure that resident groups can

engage in the Do aspect, PHNs help them search for bases and places to hold activities and

provide useful information. These forms of support are considered necessary to build

capacity for the Plan and Do dimensions for resident groups. Moreover, PHNS try to

understand the needs and concerns of members; maintain a relationship with them in order

to have discussions; provide advice; and encourage them to engage in activities to the

extent that they are not burdensome. This was considered specific to the support provided

to resident groups, whose activities are based on the willingness of their members, unlike

those in many business organizations.

The third-order factor concerns the support necessary for resident groups to ensure

stable organizational operations. Both flexible funding and time are necessary to develop

relationships with the community (Underwood et al., 2009). PHNs work to ensure that the

activities of resident groups are recognized when explaining their results within their

departments and in the council and while formulating related plans. Providing information

on the outcome of the activity can aid in securing funding for resident groups. Additionally,

16



all employees working for Japanese administrative agencies are subjected to departmental

transfers to prevent collusion between the government and the corporations, encourage

employee skill development, and re-invigorate employees in their duties. Therefore,

through records and handovers, it was assumed that support would continue even if the

assisting PHNs had work assignments that changed.

The fourth-order factor concerns the support needed for resident groups to become

aware of changes in health issues and to review their activity policies. An organization that

cannot respond to changes loses sight of its purpose, its activities decline, and it becomes a

skeleton (Marks et al., 2001); therefore, continuous evaluation for the Check aspect and

improvement for the Act aspect are necessary. When resident groups Check for their

activities, the PHNs provide information on issues common to individual cases and

statistical data on community health. In addition, for the resident groups’ activities, PHNs

create opportunities to share related projects and measures and to discuss the image of the

region they are targeting. These forms of support are considered necessary to build capacity

for the Check and Act dimensions for resident groups. PHNs equipped with information

gathering, assessment, and management skills were considered to support resident groups

in their activities while responding to changes by exercising these skills.

17



Reliability and Validity

Both the Cronbach’s alpha coefficient for all items—the first-, second-, third-, and

fourth-order factors—and the ICC for test-retest reliability were above 0.80, ensuring

internal consistency, stability, and reliability.

Surface and content validity were confirmed by interviewing PHNs and experts on

support for resident groups and calculating the I-CVI and S-CVI.

For construct validity, the 30 items selected by EFA showed adequate values for

factor loadings. The fit indices for CFA did not deviate significantly from the acceptable

level and generally demonstrated a good fit. Further, criterion-related validity demonstrated

a moderately significant correlation between our scale and the external criterion. Regarding

the scale and the first- to third-order factors, PHNs who supported more developed resident

groups gave higher ratings. The lack of significant differences in the scores for the fourth-

order factor may have supported PHNs to perform Check and Act of the PDCA cycle of the

resident group at all development stages. This relationship thus demonstrated the validity of

the scale.

Implications for Practice

The scale developed in this study helps PHN aid resident groups in community-

building across four aspects. Therefore, when resident groups are stagnant or when a PHN

18



is unsure about how to offer support, it is possible to consider and implement the necessary

support based on the items in the scale.

Furthermore, considering the necessity of long-term involvement in community-

building and the impact of departmental transfers, the number of PHNs with experience in

providing support is limited. Therefore, we believe that PHNs who have no experience in

supporting resident groups in developing community-building will find the scale items

useful.

Limitations

This scale reflects the situation of public health nursing activities in Japan. Since the third-

order factor, “Promoting stable organizational management,” could be related to the

employment status and range of work of PHN's in each country, addition or reduction of

items should be considered. Further research is necessary to increase the versatility of this

scale, taking into consideration differences in the forms of PHNs’ activities.
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Table 1

Respondents’ Basic Attributes (N=570)

Basic attributes

%

Gender
Women
Men

Not mentioned

557
12

Years of experience as a public health nurse

<6
7-14
15-24
>25

Not mentioned

Average+Standard deviation (years)

Population size of the municipality

<9,999
10,000-29,999
30,000-49,999
50,000-99,999
100,000-299,999
300,000-999,999
>1,000,000

40

67

187

275

1
22.949.0

127
110
80
81
108
53
11

97.7
2.1
0.2

7.0
11.8
32.8
48.2

0.2

22.3
19.3
14.0
14.2
18.9

9.3

1.9
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Table 2
Scale for Supporting Resident Groups Toward Community-Building: Exploratory

Factor Analysis (N=570)

Factor loadings

Factor item Factor 1 Factor 2 Factor 3 Factor 4

1. Provide resident groups with information 0.874 -0.011 -0.022 -0.133
about other groups in the community

2. Create opportunities to explain the origins 0.813 -0.076 -0.050 0.085
and activities of resident groups to other
groups in the community

3. Create opportunities for members to share 0.769 -0.056 -0.038 0.100
information about the activities of other
groups in the community

4. Create opportunities to gather leaders of 0.765 -0.144 -0.024 0.086
other groups in the community to have
discussions

5. Suggest that resident groups interact with 0.744 -0.048 -0.044 0.091
other groups in the community

6. Discover people who are interested in 0.658 0.232 -0.051 -0.148
performing health activities daily

7. Learn about the current state of activities of  0.597 0.119 0.062 -0.083

other groups in the community
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Factor loadings

Factor item Factor 1 Factor 2 Factor 3 Factor 4

8. Create opportunities for members and 0.533 0.113 0.043 0.011
community residents to meet

9. Inform community residents daily about 0.493 0.129 0.153 -0.051
resident groups’ activities

10. Encourage government departments 0.400 -0.016 0.371 0.067

related to resident groups’ activities to

collaborate

11. Perceive the needs and anxieties about -0.108 0.778 0.012 0.027
activities

12. Maintain a relationship to discuss -0.125 0.778 0.015 -0.035

activities with members

13. Create opportunities to deepen members’ 0.098 0.685 -0.060 -0.043
bonds

14. Encourage members to take up a role that 0.153 0.673 -0.079 0.029
suits them

15. Consult with leaders and core members 0.008 0.669 0.073 -0.096

16. Tell members to work within a range that -0.137 0.591 0.134 -0.077
does not feel like a burden to them

17. Collectively consider how to plan and -0.002 0.570 0.077 0.141

manage the expansion of activities
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Factor loadings

Factor item Factor 1 Factor 2 Factor 3 Factor 4

18. Encourage members to decide what to do 0.212 0.516 -0.037 -0.017
by themselves

19. Collectively identify the bases and places 0.093 0.480 -0.109 0.161
needed for the expansion of activities

20. Collectively consider how to assign the 0.111 0.472 -0.064 0.259
roles of leaders and core members

21. Provide information to improve the 0.031 0.468 0.268 -0.059
knowledge and skills for activities

22. Record the history and results of activities  -0.140 0.076 0.724 0.013

23. Discuss with the public health nurses the -0.132 0.173 0.616 0.068
idea, history, and problems of activities

24. Secure a budget for resident groups to 0.106 -0.003 0.604 -0.016
work toward community-building

25. Prepare to explain the significance and 0.309 -0.171 0.563 0.062
results of activities in time for parliament’s
policy planning

26. Explain the results of activities in each 0.279 0.015 0.483 -0.014
one’s department

27. Provide opportunities to think about 0.012 -0.115 -0.001 0.848

common community problems on

individual health issues
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Factor loadings

Factor item Factor 1 Factor 2 Factor 3 Factor 4

28. Provide opportunities to think about -0.075 -0.009 0.139 0.729
community problems from statistical
health data

29. Provide opportunities to share policies and  0.039 0.041 0.012 0.704
projects related to activities

30. Provide an opportunity to discuss the 0.096 0.199 -0.066 0.611

motivation and community vision for

activities
Factor correlations Factor 1 - 0.568 0.621 0.666
Factor 2 - 0.569 0.576
Factor 3 - 0.527
Factor 4 -

Numbers in bold indicate items corresponding to each factor.
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Table 3

Relationship With External Criteria (N=570)

Factor Scale for Practical Subscales
Competence of Interpersonal Community
PHN in Japan healthcare healthcare and
competence administrative
competence
r p r p r p
First-order factor 0.329  <0.001 0.276 <0.001  0.335 <0.001
Second-order factor 0.331 <0.001  0.303 <0.001  0.318 <0.001
Third-order factor 0.262  <0.001 0.213 <0.001  0.267 <0.001
Fourth-order factor 0.377 <0.001  0.325 <0.001 0.370 <0.001
Total 0.388  <0.001  0.335 <0.001  0.384 <0.001
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Table 4

Comparison of Scale Scores Between the Development and Non-Development Groups

(N=557)
Average of scale scores + Standard deviation
Factor Development (n=372)  Non-development (n=185) F
First-order factor 22.7+7.3 20.9+7.6 :
Second-order factor 31.9+6.4 30.7+6.1 :
Third-order factor 12.9+3.8 11.7+3.9 "
Fourth-order factor 8.6+3.3 7.9£3.4 n.s.
Total 76.1+17.3 71.2+£180 7

Abbreviation: n.s.; no significance, **p<0.01, *p<0.05
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Figure 1
Scale for Supporting Resident Groups Toward Community-building: Confirmatory

Factor Analysis.
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