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Abstract

Background: Developing health services is a key strategy for improving the community health provided by public
health nurses. However, an effective educational program for improving their skills in planning such services has
not been developed. To describe our program and its evaluation protocol for the education of middle-level public
health nurses to improve their skills in developing new health services to fulfil community health needs in Japan.

Methods: In this randomized control trial, eligible participants in Japan will be randomly allocated to an
intervention group and a control wait-list group. We will provide 8 modules of web-based learning for public
health nurses from July to October 2018. To ensure fairness of educational opportunity, the wait-list group will
participate in the same program as the intervention group after collection of follow-up data of the intervention
group. The primary outcomes will be evaluated using the scale of competency measurement of creativity for public
health nurses at baseline, immediately after the intervention. Secondary outcomes will be knowledge and
performance regarding program development of public health nurses.

Discussion: This study will enable the analysis of the effects of the educational program on public health nurses for
improving their competency to develop new health services for fulfilling community health needs and enriching
health care systems.

Trial registration: We registered our study protocol to the University hospital Medical Information Network-
Clinical Trials Registry approved by International Committee of Medical Journal Editors (No. UMINO00032176, April,
2018).

Keywords: Public health nursing, Competency, Program development, Randomized controlled trial, Web-based
learning
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Background
Improving public health is a key to reducing inequalities
and the social gradient. Public policy should be devel-
oped based on the social determinants of health, and
public health care is also required to improve these so-
cial determinants [1]. Development, implementation and
evaluation of policies and services assist in promoting
the health, well-being, and equity of society. The concept
of Health in All Policies builds capacity, systems, and re-
sources in the community [2]. In many countries, public
health nurses (PHNs) are responsible for promoting and
improving community health [3]. Through their daily
practices, PHNs identify health issues regarding individ-
uals, families, and communities that require solving by the
development of public health policies and services [4]. Fill-
ing the gap between community health needs and enrich-
ing community health care systems is an important
population health management strategy of PHNs [5, 6].
Developing competency to create health services re-
mains one of the most important challenges in public
health nursing [7]. In the program planning field, tacit
knowledge was found to play a big role, and knowledge
translation was a key to developing innovative public
health services [8]. We previously demonstrated that
PHN s identified the difficulties of clients by focusing on
unsolved community health needs. They utilized this
evidence as the basis for program development [9].
However, many PHNs felt a lack of competency in plan-
ning health programs, and wanted to develop the skills
required for it [10, 11]. To increase the capability and
confidence of PHNs in planning health services, some
educational programs have been conducted [12-15].
These programs chose face-to-face group sessions so
PHNSs could enrich their knowledge as well as exchange
their experiences with each other. However, this educa-
tional style is limited regarding the number of partici-
pants, owing to time and location constraints.
Web-based learning programs have the potential to
overcome such time-location barriers of educational de-
livery, and they are just as effective as face-to-face edu-
cation [16]. Trials conducted in Western countries have
shown that web-based learning contributes to the effi-
cient improvement of the practical knowledges and skills
of PHNs [17-19]. However, the effectiveness of such
learning techniques remained unclear because these
studies did not compare an intervention group with a
control group under a randomized controlled design.
Little is known about the effects of web-based learning
for PHNSs in Asian countries. Yu and Yang reported that
most PHNs have a positive attitude toward web-based
learning and suggested the necessity of creating a user-
friendly web-based learning system [20]. In addition,
web-based learning programs lack supervision and com-
munication, and it is difficult to confirm the amount of
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knowledge that was actually acquired [18]. Therefore, a
combination of web-based learning and face-to-face
group sessions will be a better way to overcome these
disadvantages of web-based learning programs.

Japan has a national license system for PHNs, which
contributes to maintaining their quality of care [21]. The
Ministry of Health, Labor and Welfare published guide-
lines for on-the-job training for novice PHNs in 2011
[22]. In particular, it is essential for middle-level PHNS,
who are expected to be promoted to a management pos-
ition in the near future, to develop their skills in pro-
gram planning [23]. However, middle-level PHNs have
not been adequately educated on the theoretical concept
and methodology of program planning at their under-
graduate level or after employment [24]. In Japan, about
60% of PHNs work at prefectural or municipal govern-
ments as public servants [21]. With a decline in the Jap-
anese population, Japanese public governments have
promoted personnel downsizing [25]. Under this situ-
ation, many PHNs felt busy and faced difficulties in
planning new health services [26]. Thus, an ideal educa-
tional system for middle-level PHNs would enable learn-
ing the theoretical concepts and methodology of health
service development at places and times of their choice.
Therefore, our aim was to develop a user-friendly educa-
tional program for improving the competency of
middle-level PHNSs' in creating health services, and
evaluating the effectiveness of the program using a ran-
domized controlled design.

Study objectives and hypotheses

The aim of this study was to evaluate the following: (1)
the effectiveness of the newly designed educational pro-
gram for developing health service-planning skills of
PHNs; and (2) identifying the PHNs that will benefit the
most from participating in our educational program. In
this report we show our research protocol and an over-
view of our educational program.

The PICO hypothesis of this study is as follows: (1)
participants: middle-level PHNs who have worked in
public administration; (2) intervention: providing an
educational program regarding development of health
services; (3) comparison: providing no program, and (4)
outcome: improving the participants’ knowledge and
performance of health service planning.

Methods

Study design and settings

This will be a single-blind and parallel group random-
ized controlled trial. PHNs will be randomized to either
the intervention group or the control group [1:1]. After
completing the intervention and collecting the follow-up
data, the wait-list control group will have an opportunity
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to participate in the same educational program as the
intervention group.

This study will consist of web-based learning modules
and face-to-face group sessions. The study participants
will take web-based learning modules at their time and
place of choice within Japan. After that, PHNs who want
to discuss with other participants about community
health needs and how to solve it by developing a new
health services will join a face-to-face group session that
will be held in Sendai and Kobe, Japan.

Participants

PHNs must meet the following inclusion criteria: (1)
have worked on a full-time basis in public administra-
tion, and (2) have experience as a municipal or prefec-
tural PHN of >5 years and < 20 years [27]. The exclusion
criterion is holding a position above the level of unit
chief.

Sampling, informed consent and randomization

In Japan, the number of PHNs who worked at prefec-
tural or municipal governments in 2014 was 34,500,
and one third of them were middle-level PHNs [28].
We will send 48 letters to the head PHNs of prefec-
tural and 128 municipal main government offices in
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May 2018. We will ask each head PHN to share the
information about this study with middle-level PHNs
in their institution, and consequently, middle-level
PHNs who are interested in this study are expected
to access the study home page. Recruitment will be
conducted from April to the end of June 2018. Only
middle-level PHNs who read the explanation of this
study and agree to join it and meet the inclusion cri-
teria will be registered as study participants (Fig. 1).
We provided web-based written information about
the study, participation and publication of the results.
Before study registration, we obtained web-based writ-
ten informed consent from participants. All re-
searchers will confirm the eligibility of PHNS.

All data were anonymized and do not include any
personal information or the name of public adminis-
trations. We provided web-based written information
about the study and obtained informed consent from
participants before study registration. To protect the
privacy of the participants, we will prohibit recording
of the group sessions and will use nicknames for each
participant.

Using a random number table, the statistician who
was a co-researcher will allocate participants by equal
computer-based randomization to the intervention

Participants recruited from
May to June 30, 2018

Assessed for eligibility (n= XX )

Excluded (n=XX)
Not meeting inclusion criteria (n= XX)
Declined to participate (n= XX)

Other reasons (n= XX)

Unknown reasons (n= XX)

Baseline survey July 2018

Participants randomized (n= XX)

[

Intervention group (n= XX)

Intervention July 2018

|

Control group (n=XX)

S Lost to fovllowjup (g_wc rcast_)ns) (n=XX) S
Intervention discontinued (give reasons) XX)

Lost to follow-up (give reasons) (n=

Post-intervention follow up
survey August 2018

Post-intervention follow up for control group

Recieved same education ptogram as
intervention group (n= XX)

Analysed (n=XX)

Excluded from analysis (give reasons) (n=XX)

Analysed (n=XX)
Excluded from analysis (give reasons) (n= XX)

Fig. 1 Consolidated Standards of Reporting Trial flow chart
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group and the wait-list control group. To protect priv-
acy, we will not obtain personal information and will not
consider the size of each community and local govern-
ment as adjustment factors. To minimize the difference
in the number of participants between the two groups,
we will use a permuted-block method.

Sample size

We calculated that for an effect size of 0.50, 134 PHNs
must be analyzed for the evaluation (intervention group:
n = 67; control group: n =67). This number is assuming
a statistical power of 80% and an alpha value of 0.05 by
using G*Power 3.1.9.2. [29, 30] We anticipated a drop-
out rate of 30%, and hence concluded that 200 partici-
pants will be required.

Minimizing bias

For minimizing bias, the researchers will be blinded re-
garding the personal information of the participants. The
participants will enter their base-line data, follow-up data,
and evaluation data of the educational program without
involvement of the researchers. The participants will
evaluate their competency regarding program planning
using the web-based questionnaires that they will fill in by
themselves. In addition, to prevent the exchange of infor-
mation about the educational program between the inter-
vention and the wait-list control group, we will explain the
meaning of contamination to all participants in writing
and on the homepage. We will send a URL address that
can only be opened with a password, and which needs to
be accessed for the training materials, to the e-mail ad-
dresses of the participants in the intervention group.

Description of the intervention: Overview of the
educational program and its learning objectives

In designing our 3-month educational program for PHNs
to acquire skills in health service planning, aimed to solve
community health needs identified through reflecting on
their daily routine, we will take advantage of the large
amount of experience of middle-level PHNs. This is based
on previous studies [4, 9, 12, 14, 15, 23, 24], and the adult-
learning theory [31] which showed that having a large
amount of experience and reflecting on it will contribute
to learning.

The main theme and objectives of each module are
summarized in Table 1. After watching web-based learn-
ing modules 1-3, participants will fill out the worksheet
to analyze the association between community health
needs and its causes through reflecting on their daily
practice. After watching web-based learning sessions 4—
8, participants will write a proposal of a new health ser-
vice based on community health needs that they
identified.
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After watching 8 web-based modules, we will have an
optional group session for the PHNs who want to dis-
cuss with other participants about community health
needs and developing a proposal of a new health pro-
gram. Each group will consist of 5 or 6 participants, to
enable in-depth discussions. To decrease dropout rate,
group session is an optional module.

After developing our educational program, we asked
four middle-level PHNs and one professor who super-
vises PHNs working in prefectures and municipalities to
check the contents of it as a pre-test. In accordance with
their comments, we revised the explanation and con-
firmed that the contents of the program will cover the
main skills of program planning that the PHNs should
acquire.

Wait-list control group

To ensure fairness in educational opportunity, the con-
trol wait-list group will participate in the same educa-
tional program as the intervention group after collection
of the follow-up data from the intervention group.

Data collection

After registration of the eligible participants, we will col-
lect individual data at baseline, immediately after the
intervention. At baseline, all participants will fill in a
web-based questionnaire including demographic infor-
mation, such as age, gender, education level, position,
population size of their municipality, number of resi-
dents per PHN in their municipality, their affiliation,
previous experience in developing or participating in
program development, existence of colleagues or bosses
who actively work on program development, and daily
practices that will help to build their skills in program
planning. We will send the news letters for all partici-
pants to prevent drop out. This research was not harm-
ful intervention, so we do not have data monitoring
committee.

Outcomes and assessments

Competencies of program planning

The primary outcome, which is competency in program
planning, will be measured using the Competency Meas-
urement of Creativity for PHNs (CMC) (Shiomi et al,
2010). The CMC includes 16 self-reported items. The
first 3 items measure the competency of PHNs in identi-
fying the necessity of new health services. The next 9
items evaluate skills in the promotion and realization of
a service plan. The last 4 items evaluate skills in collab-
orating with others towards developing a health service.
Items are scored on a six-point Likert scale, as follows:
0, not applicable; 1, 20% applicable; 2, 40% applicable; 3,
60% applicable; 4, 80% applicable; and 5, 100%
applicable.
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Table 1 Title of web-based learning modules, optional group session, and their objectives

Title of module

Objectives

Web-based learning modules
nurse

2. Finding time to think about program planning 1

within your busy work schedule

3. Identifying community health needs through 1
analyzing the people who require a large amount of

the time and help of PHNs

4. Organizing the evidences to confirm the necessity 1

of program development

5. Developing a partnership with your colleagues and 1
collaborators for promoting a program planning

6. Breaking the difficulty of obtaining budget 1

7. Common mistakes for analyzing a communith 1

health need

8. Common mistakes for developing a proposal of a 1

new health program

Optional group session

1. Recall your great experiencing as a public health 1

1. Identifying community health needs and
developing a proposal of a new health program

To understand the theoretical concept of program
development, to efficiently solve the health issues of
individuals and the community.

2 To rediscover the role of PHNs through reflection of
their own practice.

3 To build motivation of participation.

To understand the necessity of maximizing the
efficiency of their daily practices.

2 To understand the needs of preventive intervention
by PHNs.

To clarify the health needs of the people who require
a large amount of time and help from the PHNs.

2 To analyze the causal relationships of the community
health need.

To understand the evidences to confirm the necessity
of program development and how to collect such
evidence.

To understand the key community stakeholders and
collaborators of program planning.

2 To share the community agenda and to build a
consensus with the collaborators.

To understand the budget for developing a new
program.

2 To understand the necessity in cost-benefit-analysis of
program planning.

To understand the common mistakes for analyzing a
community health need.

To understand the common mistakes for developing
a proposal of a new health program.

1 Through face-to-face group sessions, participants will
analyze and identify community health needs.

2 ldentifying the necessity of evidence which will
support the existence of community health needs,
and discuss about ways to fulfill them.

3 Creating their proposal of a new health program:
methods, expected effects, plan of evaluation
indicators.

Knowledge and performance regarding health service
development

We will evaluate the educational program using 26 ques-
tions regarding the knowledge and practice of PHNs on
health service development, at baseline and after the
intervention. The participant will fill the questionnaires
from 0 (very poor) to 10 (very good) points.

Validity and reliability

The scale used to measure primary outcomes used in this
study has been confirmed for its reliability and validity, and
have been utilized widely in Japan. To ensure data quality,
we will collect all data through the original web-site for this
study. Additionally, to prevent drop-out from the study, we
will send e-mails to all participants and remind them to fill
out the web-based follow-up questionnaire.

Statistical analysis

Intention-to treat analysis will be utilized to assess the
main effect of our intervention. We will calculate the
initial drop-out rate as 30%, which will affect the sample
size. Even if this rate exceeds 30%, we will not perform
an additional recruitment of participants. We will com-
pare the baseline characteristics of the intervention and
control group using the t-test, and chi-square/Fisher
exact test. In addition, ANOVA will be performed to
identify factors affecting CMC, and knowledge and be-
havior regarding program development. To confirm sig-
nificant improvements in competency, logistic regression
analysis will be conducted. PHNs will also be analyzed in
groups by years of experiences as PHNS, to identify the
group that will benefit the most from participating in
our educational program.
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Ethical considerations

The Institutional Review Board of Nursing Research in
Tokyo Medical University approved this study protocol
on March 2, 2017 (ID: 28-11). The trial was registered
in the University hospital Medical Information Network-
Clinical Trials Registry (UMIN-CTR) which was accept-
able registry of International Committee of Medical
Journal Editors (No. UMIN000032176, April, 2018). The
Institutional Review Board and the UMIN-CTR moni-
tored the progress of this study every 6 months. We
provided web-based written information about the
study, participation and publication of the results. We
obtained web-based written informed consent from
participants before study registration. All participants
also agreed that we will publish the results of this
study.

Discussion

This randomized controlled trial was carefully designed,
and aimed to examine the effects of an educational pro-
gram on improvement of the knowledge and compe-
tency of middle-level PHNs regarding health service
planning to fulfil community health needs. The strengths
of our education program are: (1) developing a user-
friendly educational program that combined web-based
modules and face-to-face group sessions, (2) participants
will be recruited nationwide using clear criteria and will
be representative of PHNs in Japan, (3) the program en-
sures fairness of educational opportunity to participants
in the control group, who will have a chance to take the
same educational program as the intervention group,
and (4) primary outcome measures, including the com-
petency of PHNs, are validated and evaluated using a
standardized scale.

We first developed an educational program for
middle-level PHNs comprising a combination of web-
based modules and face-to-face group sessions. Previous
studies only used web-delivered educational modules
[32], educational workshops [12], or face-to-face group
sessions with homework [13, 15]. Web-based learning
methods can overcome time-location restrictions, and
will contribute to the nationwide recruitment of sub-
jects, resulting in a sample that is representative of
Japan. If our results show a positive effect, our program
is expected to contribute to the development of program
planning skills of middle-level PHNs, which will be a key
to improving health care systems for fulfilling commu-
nity health needs.

Second, we will provide the same educational op-
portunity to the control group, which will contribute
to identify the effectiveness of our educational pro-
gram. Assuring equal chance will contribute to pre-
vent the drop-out of participants in the control
group, and to accurately understand the effects of the
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intervention. From the results, we will be able to de-
termine the group of middle-level PHNs that will
benefit the most from the program, and the type of
skills that can be developed through the program.
Using validated and standardized scales will clearly
show the effects of the intervention.

This study has a few limitations. First, the drop-out
rate will be high and the number of participants will be
limited. Because it is common for PHNs to attended on-
the-job training, which is based on an order from their
boss as part of their work on weekdays in Japan. Our
study is off the job training on weekends. Despite of
sending letters of recruitment throughout Japan, the
PHN who have high motivation will complete all mod-
ules. This will be a potential factor for selection bias in
the present study.

Second, contamination of the intervention will
occur in the control group. We will explain that shar-
ing of the contents of the intervention among study
participants is strictly prohibited. However, we will
not be able to confirm whether the participants actu-
ally follow our instructions or not. Because of the
protection of privacy, we will not collect the names
of the communities in which the PHNs are working.
Therefore, we will not be able to identify PHNs work-
ing in the same organization and put them into dif-
ferent educational group.

Despite of these limitations, this randomized con-
trolled study will show the effects of an educational
program aimed to improve the competency of
middle-level PHNs to develop new health services for
solving community health needs in Japan. Through
collection of data over one year, we will confirm
whether our user-friendly educational program will be
useful for improving program planning competency of
middle-level PHNS.

Conclusions

This study will enable the analysis of the effects of the
educational program on public health nurses for improv-
ing their competency to develop new health services for
fulfilling community health needs and enriching health
care systems. We will analyze how to apply their off-the-
job training for filling the gap between community
health needs and health care systems in each
community.
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