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Abstract

This study aimed to explore an evidence-based nursing practice model of CRF manage-

ment in hospitalized adult patients using the PARIHS evidence-implementation framework

as the theoretical structure to provide guidance for similar nursing practices. The implemen-

tation of guideline evidence into clinical practice was conducted on the oncology and radio-

therapy wards of a university-affiliated hospital. The process of integrating the guideline into

the symptom management system of cancer patients was described. The impact of the evi-

dence implementation was evaluated from three aspects: organizational innovations and

outcome measures associated with nurses and with patients pre- and post-evidence imple-

mentation. During the implementation of evidence into practice on the wards, a nursing pro-

cess, health education, a quality control sheet and CRF training courses were established.

Through this implementation, compliance with evidence related to CRF increased signifi-

cantly on the two wards, with that of ward B being higher than that of ward A. Regarding

nursing outcomes, nursing knowledge, attitude and behavior scores with respect to CRF

nursing care increased substantially after its application on the two wards, and the ward B

nurses’ scoring was higher than that of the ward A nurses. Qualitative analysis concerning

the nurses suggested that leadership, patient concern about CRF management, and the

need for professional development were the main motivators of the application, whereas the

shortage and mobility of nursing human resources and insufficient communication between

doctors and nurses were the main barriers. Additionally, most nurses felt more professional

and confident about their work. Regarding patient outcomes, patient knowledge, attitude

and behavior scores regarding CRF self-management increased significantly. Patients’

post-implementation CRF was alleviated compared with the pre-implementation treatment

cycle. The PARIHS framework may provide instructive guidance for the incorporation of evi-

dence into practice, and the process-oriented framework might provide greater operational

utility of the application.
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Introduction

Cancer-related fatigue (CRF) has been reportedly experienced by 80%-90% of cancer patients

undergoing chemotherapy or/and radiotherapy [1] and is considered more distressing to

patients than either pain or nausea and vomiting [2]. Despite its high prevalence and adverse

effects on the quality of life of patients and their families, CRF is rarely diagnosed and treated;

moreover, it has not attracted sufficient attention from the clinical professions, cancer patients

and their families. Because there are no medical regulations regarding CRF in mainland

China, this condition has not been routinely screened for, assessed, and treated in the symp-

tom management of cancer patients to date. A growing and persuasive body of evidence on

CRF (including guidelines, systematic reviews, and meta-analyses) is accumulating. Consider-

ing the differences in internal and external cultures and clinical situations [3–6] along with

abundant indigenous evidence resources, we developed the “Clinical Practice Guideline: Nurs-

ing Care of Cancer-Related Fatigue in Adults with Cancers” under the guidance of SIGN 50 (a

guideline developer’s handbook) issued by the Scottish Intercollegiate Guidelines Network

(SIGN) [7]. The current need regards implementing this evidence into CRF management.

Implementation of evidence into practice is an iterative and gradual process that includes

actively and systematically integrating information into place, defining the barriers to the

innovation, resolving these barriers by effective communication, and improving the effects of

the innovation using management or educational strategies [8]. However, prior to launching

the innovation, factors influencing the innovation should be identified; moreover, fundamen-

tal specialized knowledge and skills are required to support clinical decisions, guaranteeing the

implementation of the innovation in a specific context [3,9]. The PARIHS (Promoting Action

on Research Implementation in Health Services) framework, which includes three key ele-

ments (i.e., evidence level and characteristics, context, and facilitation), was originally con-

ceived by Kitson et al. [10] to help interconnected professionals understand the complexities

involved in the successful implementation (SI) of evidence into practice. Additionally, it out-

lines the factors that require attention before, during, and after the implementation process,

which may guarantee the successful application of the evidence [11]. Therefore, we adopted

the PARIHS framework to guide the implementation process.

Our goal was to explore an evidence-based nursing practice model of CRF management in

hospitalized adult patients during the clinical application of the “Clinical Practice Guideline:

Nursing Care of Cancer-Related Fatigue in Adults with Cancer” (hereinafter referred to as the

CRF nursing guideline) using the PARIHS framework of evidence implementation as the theo-

retical construct to provide guidance for similar nursing practices.

Methods

This study acquired the ethics approval from the medical ethics committee of the First Affili-

ated Hospital of Soochow University on 25th March 2014, and the ID is 2014–147. All partici-

pants signed the informed consent.

This evidence application project in the departments of medical oncology and radiotherapy

of a university-affiliated adult hospital in Suzhou adopted a pre- and post-test design.

Although most of the patients from the two units experienced clinically significant CRF, CRF

had not been consistently screened for, assessed and treated as a dependent symptom [12].

Baseline surveys and related preparatory activities were conducted from May to July 2015, and

clinical application was performed from July to September 2015. During this process, we orga-

nized several seminars on evidence-based nursing practice concerning CRF management (i.e.,

discussions among steering group members, and training sessions of nursing professionals),

gradually applied the related evidence into the routine care of cancer patients’ symptom
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management, described the process of integrating the evidence into nursing practice, and eval-

uated the changes in outcome indicators of the system, nurses and patients (Fig 1).

Organize a steering group for evidence application

The steering group was composed of six directors from the nursing department, department

of medical oncology, department of radiotherapy, department of Traditional Chinese Medi-

cine, and department of psychiatry and two researchers from the Evidence-Based Nursing

(EBN) Collaborating Center of the Joanna Briggs Institute, Fudan University.

Baseline survey

Context. The characteristics of the context were assessed using the observational method,

including nursing routines or procedures, current regulations and rules related to the pro-

posed evidence to be implemented, nursing workload, interdisciplinary support, organization

culture of the research site, degree of support, and emphasis from managers.

Evidence. The evidence in the CRF nursing guideline derived from foreign professional

institutions’ guidelines [13], systematic reviews [14–17], meta-analyses [18–26], randomized

controlled trials [27–32] and descriptive research [33]. Based on a comprehensive analysis of

the strengths and weaknesses of current standards concerning the quality of evidence rating

and the strength of recommendations “The Oxford Levels of Evidence” [34] and “The Joanna

Briggs Institute Grades of Recommendation” [35] were chosen as the standards for rating all

the included evidence. All the ratings were assessed by all the panel members who developed

the CRF nursing guideline.

Fig 1. The structure of evidence application process.

https://doi.org/10.1371/journal.pone.0187257.g001
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Facilitation. Evidence application facilitations and barriers were evaluated and defined

using focus group discussions. These factors were organized, analyzed and discussed to

develop countermeasures.

Defining available resources, determining CRF EBN practice program

A steering group symposium focused on the baseline survey assessment results (including

Context, Evidence and procedure, Facilitation during evidence application) was held to define

the available resources (support from professional teams, health information and platform

resources), formulate proposed changes, and determine a CRF evidence-based nursing prac-

tice program.

Pre-application training on the evidence and procedure to be

implemented

The pre-application training included the concept of evidence-based nursing; the necessity for

CRF EBN practice implementation; the content, source, quality, and strength of the evidence

recommendations; the related practice procedures to be implemented; the assessment tools to

be used; and the quality review standards of CRF nursing practice. Relevant print materials

were distributed to the nurses who participated in the evidence application. At any time during

and after the training, the nurses were permitted to ask questions and make suggestions. The

steering group members organized and analyzed these suggestions and opinions to determine

whether modifications to the nursing procedure and quality review sheet were needed.

Integrating evidence into CRF nursing practice, periodic feedback and

summary

The integrated evidence included the CRF screening and assessment procedures and tools,

CRF interventions, and quality review sheet. The steering group members conducted rounds

on the units periodically, addressed challenges, and collected feedback and suggestions posed

by the professionals at the research site. The feedback and suggestions were collated, and com-

mon problems were analyzed to determine whether a specific training was required. We iden-

tified the interventions that could not be implemented smoothly and analyzed the reasons by

re-evaluating the feasibility and appropriateness of the evidence and the characteristics of the

context. Then, we considered whether the evidence could be implemented into CRF nursing

practice.

Data collection

We evaluated the impact of evidence implementation from three aspects: organizational inno-

vations, and outcome measures related to nurses and patients pre- and post-implementation

of the interventions.

Organization. We assessed the changes in CRF nursing practice, including those con-

cerning nursing procedures, nursing education, related nursing training, and quality control,

using the methods of conversation and observation. Additionally, we identified compliance

with the evidence-based practice (EBP) using a “nursing quality checklist of inpatient CRF

management” to evaluate the changes in CRF management on the pilot units.

Nurses. At the end of the clinical application, maximum difference sampling was used to

select nurses to assess the nurses’ experiences and insights regarding this EBP project using

semi-structured interviews. The included nurses were those who (1) had worked in the pilot

unit for at least one year; (2) were fully engaged in this EBP project and (3) were willing to
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participate in the interview. COREQ criteria were used for the reporting of this qualitative

research [36]. After signing written informed consent, a 30–60 min in-depth individual face-

to-face interview was conducted by T.L., including audio-taping and transcribing in full and

de-identification. All transcribed data were collated and returned to the interviewee for verifi-

cation. All interviews were conducted during working hours at the hospital using an interview

guide that covered a range of questions including the following: (1) what was your feeling

when you knew your ward would carry out this innovation project? (2) what were your sugges-

tions when you made the comparison between the recommended evidence and the current

CRF management interventions, and what did you think then? (3) when management made

the changes to the nursing process and carried out the pre-application training for the nurses,

what was your opinion, and did you accept the altered processes? (4) what problems you have

encountered when the new process was carried out in your ward? (5) the pilot application

phase is coming to an end, what do you think the effect of the evidence implementation will

be? What were your results? (6) what factors (facilitating or impeding) affected this EBP proj-

ect? The interview guide was developed based on the literature review and a shared discussion

among the steering group. The interviews continued until the point of data saturation, i.e.,

when no new themes pertinent to the study’s core foci were emerging [37].

The pre- and post-implementation changes in nurses’ knowledge, attitudes and behaviors

regarding CRF (NKAB-F) were surveyed using the 35-item scale developed based on the clini-

cal guideline of CRF nursing care. This 3-point scale was reviewed by experts in evidence-

based practice and oncology nursing, and its content validity index (CVI) was 0.96, indicating

that this scale had good content validity [38].

Patients. Patients’ outcome measures included two aspects: CRF self-management ability

(including knowledge, attitudes and behaviors) and the changes in CRF scaling. The former

was assessed using the 3-point (ranging from 1 = to no extent to 3 = to great extent) and

16-item “CRF self-management scale” (which was also reviewed by experts in oncology nurs-

ing; its CVI was 0.98). Self-management ability was also assessed using the 6-item “self-efficacy

questionnaire for CRF management (SQFM)”, which was adapted from the “Self-efficacy

Questionnaire for Cancer Patients, SQCP” [39]; its CVI was 0.95 with a coefficient of internal

consistency of 0.96. The inclusion criteria were as follows: (1) adult cancer patients (aged�18

years) with a pathology- or cytology-based diagnosis and aware of their diagnosis; (2) no cog-

nitive impairment; and (3) willingness to participate in the survey. The changes in CRF scaling

were collected using the data from the nursing records and patients’ CRF diaries.

Data analysis

Descriptive statistics were used to analyze the quantitative data related to the outcomes of

the institution, nurses and patients. Provided the evidence was well recognized, acknowl-

edged and implemented by all key players, the innovation in the health service delivery and

organization could be conducted smoothly [40]. Therefore, in analyzing the scale of knowl-

edge, attitudes and behaviors regarding CRF of the nurses and patients, we calculated the

percentage of scores in the 3 range (to great extent) for each item and compared the differ-

ence between the two pilot units pre- and post-implementation using the chi-square test and

Fisher’s exact test. The difference of nurses’ compliance of the EBP between the two pilot

units was compared using Fisher’s exact test. Using t tests, the CRF scales and patients’ CRF

self-management scales were compared between the two pilot units. Qualitative content

analysis was conducted on verbatim transcripts of the semi-structured interviews. First,

researchers read the transcripts carefully, extracted and marked the meaningful statements

according to the interview outline, coded and classified these statements, and refined the
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themes using generic analysis methods [41]. Independent coding (T.L. and H.Y.) was cross-

checked to develop themes from the data (L.HL. and S. WJ.), moving toward an overall inter-

pretation of the data. This cycle was repeated until no additional new themes were found.

Inter-rater reliability was ensured by including two clinical nursing specialist (L.HL. and S.

WJ.) in addition to two researchers (T.L. and H.Y.).

Results

Characteristics of the pilot units

Unit A had 18 nurses (Table 1), 42 beds and 490 monthly turnover cases, and the average

length of stay was 3.3 days. This unit mainly received gastro-enteric cancer patients for adju-

vant chemotherapy. Unit B had 21 nurses (Table 1), 40 beds and 180 monthly turnover cases,

and the average length of stay was 8.5 days. This unit mainly received nasopharynx, lung and

esophagus cancer patients for adjuvant radiotherapy.

Organizational changes

Before the EBP, CRF had not been addressed by medical professionals and patients, and no

nursing procedures or record sheets existed regarding CRF. Through the EBP implementa-

tion, a CRF nursing procedure (including screening and assessment) and an intervention

procedure were developed. A nursing record chart, CRF health education handbook (Fig 2),

and CRF quality control checklist were formulated. Initial training courses on CRF nursing

care were established, including elementary training on evidence-based nursing practice and

specific training on CRF nursing care. The project implementation of the two pilot units was

evaluated by testing for compliance with the EBP, which indicated that unit B was superior

to unit A (Fig 3).

Table 1. Characteristics of nurse participants.

Characteristic Number(%)

Ward A(n = 18) Ward B(n = 21)

Age (years, mean±SD) 31.00±6.97 31.33±7.80

Gender

Female 18(100) 21(100)

Male 0 0

Educational level

Post-graduate 0 1(4.76)

University 6(33.33) 13

Junior college 10(55.56) 6

Technical secondary school 2(11.11) 1(4.76)

Professional titles

Co-chief superintendent nurse 2(11.11) 0

Charge nurse 2(11.11) 7(33.33)

Senior nurse 7(38.89) 11(52.38)

Nurse 7(38.89) 3(14.29)

Years working in the current ward

<5 years 9(50.00) 12(57.14)

5~10 years 4(22.22) 4(19.05)

>10 years 5(27.78) 5(23.81)

https://doi.org/10.1371/journal.pone.0187257.t001
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Nurse outcomes

Twelve nurses with a mean age of 32.25 (24–45) years participated in the semi-structured

interviews: 3 were nurse leaders, 6 had bachelor’s degrees, 1 had a post-graduate degree, 5 had

worked in the current unit for less than 3 years, and 4 had worked on the unit for longer than

10 years. The nurses’ experiences and insights were refined and organized into the following

five themes:

• During the inception phase, the nurses had different attitudes towards the EBP project,

including approval and rejection

“. . .. . .in the past, most of our nursing care plan was still empirical. . .. . .while this EBP project
contributes to improve the reputation of our specialized nursing, we highly appreciate this
project.”

“I feel there will be another project, which will increase the workload, in the beginning, I think
it’s troublesome, because there are too many forms to fill out.”

Fig 2. CRF health education handbook.

https://doi.org/10.1371/journal.pone.0187257.g002
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• During the application process, the primary problems encountered by the nurses were the

following: the burden of completing the forms, the patients’ poor comprehension, and poor

compliance with the interventions

“Many patients reported that the burden of completing the form was too great; there were
many questions to answer. It would be better if they only had to fill in the form on the CRF
assessment.”

“The most significant problem is hard to communicate because most of our patients have
lower education levels and their ability to comprehend the items on these scales is very
poor. . .. . .therefore it (filling out the form) takes me too much time”

Fig 3. Compliance of correlated evidence in units A and B.

https://doi.org/10.1371/journal.pone.0187257.g003

CRF EBN practice using the PARIHS framework

PLOS ONE | https://doi.org/10.1371/journal.pone.0187257 October 31, 2017 8 / 15

https://doi.org/10.1371/journal.pone.0187257.g003
https://doi.org/10.1371/journal.pone.0187257


“Some patients showed poor treatment compliance, they had a good response to what you said
when you gave the nursing education; however, they seldom follow what you have told them.”

• During this application process, the effective facilitations included strong leadership,

patients attaching great importance to CRF management, and nurses’ need for professional

growth

“The head nurse often makes the rounds of CRF nursing care, then staff nurses will make com-
parisons, if some of them do better than others, other nurses will then try their best.”

“By embedding the CRF nursing care in the quality control system of our hospital, in the oncol-
ogy nursing standards, then we nurses will feel these interventions on CRF management should
be carried out.”

“If the patients have a need for CRF management, or if they pay enough attention to the CRF
management, I am sure I will apply these nursing interventions to them.

“. . .. . .patients increase their reliance on me. . .. . .which will improve my professional confi-
dence, which pushes me to give CRF nursing education to more patients.”

• During this application process, the main barriers included the relative shortage and great

mobility of nurse human resources and inadequate communication between doctors and

nurses

“the main barriers are shortage of time and heavy workload. . .. . .28 turnover cases dai-
ly. . .. . .there are 4 nurses on sick leave recently, whether me or other nurses, if we have time,
we would like to do this (EBP of CRF management)”.

“Even if the number of nurses met standards, the mobility of nurses is great, especially for
those experienced nurses, so there are many fresh nurses in our unit. . .. . .”

“Some doctors don’t grasp the core knowledge of CRF management. . .. . . for example, accord-
ing to the guideline, exercise should be recommended to CRF patients to alleviate the degree of
CRF, while some doctors still advise the patients to rest, and then all our efforts were in vain
because the patients relied on the doctors more than the nurses.”

• Throughout this EBP project, the nurses’ main achievements were heightened professional-

ism and greater confidence

“This EBP project is beneficial for our work. If patients’ CRF scores are high, we will pay more
attention to them. Through the intervention implementation process, we now know how to
communicate with the patients about their CRF, and how to give CRF nursing education;
then, with patients showing increased reliance on us, I’ve become more confident in my perfor-
mance, and I believe that this is helpful to improve specialized nursing.”

Thirty nurses from the two units participated in the pre-implementation survey, whereas

three nurses left the units due to occupation mobility; therefore, only 24 nurses completed the

post-implementation survey. The NKAB-F scale examined the changes in nurses’ knowledge,

attitudes and behaviors regarding CRF management.

CRF EBN practice using the PARIHS framework
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Before the EBP project, the NKAB-F scores were not significantly different between the two

pilot units. After implementation of the EBP project, the knowledge, attitude and behavior

scores were all higher than at baseline, and the unit B scores were higher than those of unit A.

Patient outcomes

Fifty patients from unit A and 55 patients from unit B completed the pre-implementation sur-

vey, and 44 patients from unit A and 55 patients from unit B completed the post-implementa-

tion survey. No differences were detected between the baseline and final scores of the SQFM

scale for both unit A [31.38(5.88) vs. 29.34(4.03); t = 1.93, p = 0.06] and unit B [23.67(6.25) vs.

21.09(8.23); t = 1.85, p = 0.07]. Regarding CRF self-management ability, significant differences

were found for patient knowledge, attitude and behavior scores between the baseline and final

evaluation in both unit A and unit B (Table 2).

During the implementation, a total of 30 patients completed the CRF diary. Using a paired

t test, the most severe CRF scores (using a 0–10 fatigue scale) during the treatment cycle that

included the EBP project were lower than those of the prior treatment cycle [5.59(2.09) vs. 6.50

(1.90); t = 2.22, p = 0.04]. Before implementation, most cancer patients rested to alleviate their

CRF, and after the EBP project, patients who had received CRF nursing education (which was

developed based on the CRF nursing guideline evidence) had adopted more effective interven-

tions for their CRF. According to their diaries, we found that the most frequent interventions

to relieve CRF adopted by the patients during the treatment interval included exercise (n = 14,

all were walking), Traditional Chinese Medicine (n = 11), taking drugs to improve appetite

(n = 6), and massage (n = 6). Through these interventions, their CRF levels were effectively

alleviated.

Discussion

From this EBP project, we confirmed the feasibility and effect of the EBN scheme based on the

CRF clinical guideline and identified the following critical factors that influenced the SI of evi-

dence into practice through a comprehensive examination and analysis of the entire applica-

tion process.

First, formulating simple and effective strategies and interventions of the innovation can

guarantee the SI of evidence into practice. Because “high” evidence is the only basic element in

the inception phase of the implementation in clinical practice [11,42], the complexity of these

strategies and interventions directly influence the SI of evidence into practice; therefore, they

should be as simple and effective as possible to facilitate the target population’s ability to learn,

Table 2. Patients’ scores of CRF self-management scale pre- and post- implementation.

Unit Pre-implementation (n = 105)

mean±SD

Post-implementation (n = 99)

mean±SD

t p

Scaling of knowledge

A 34.74±7.07 38.70±6.21 -2.87 <0.01

B 35.11±6.01 41.05±6.09 -5.15 <0.01

Scaling of attention

A 29.72±4.05 35.41±5.51 -5.64 <0.01

B 33.51±6.17 37.51±5.70 -3.53 <0.01

Scaling of behavior

A 31.00±3.63 36.36±4.91 -5.96 <0.01

B 33.24±4.57 37.42±5.56 -4.31 <0.01

https://doi.org/10.1371/journal.pone.0187257.t002
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accept and implement them. For our EBP, we developed a CRF nursing education handbook

with many graphics based on the core tenets of the CRF guideline. We sent this handbook to

the patients and placed one copy on each unit to facilitate patient and caregiver learning about

CRF management. Additionally, during the implementation, not only should the implementa-

tion of the evidence and its strategies be considered but also its appropriateness (i.e., to patient

heterogeneity and special contexts). Therefore, the “best practice” may not be suitable for

everyone.

Second, “high” context contributes to the SI of evidence into practice. Regarding “contexts

conducive to change” [11,42], we summarized four key sub-elements: sufficient nurse human

resources, professionals receptive to change, the EBP fit with the strategic intent and goals of

the organization, and strong leadership. In China, nurse human resources are allocated

according to the “bed to nurse ratio” (BNR), and in this study, the BNR of unit A (0.45) and

unit B (0.525) met the national standard, whereas the turnover cases (per month) in unit A

(approaching 500) was three times that of unit B. Although nurses in unit A reported that they

believed that these interventions were very important and useful, their compliance with the

implementation was clearly lower than that of unit B. Therefore, sufficient nurse human capi-

tal effectively ensured the SI. Additionally, the number of novice nurses was similar in the two

units, whereas the nurses’ education level in unit B was higher than that in unit A, which

resulted in more receptiveness to change in unit B than in unit A during the implementation

inception stage. Communication theory applicable to innovation in the healthcare field indi-

cated that communication became more effective when the information disseminators and

information recipients shared the same values and faith [38]. Our EBP project fit with the rep-

utational construct needs of specialized nursing in this setting; therefore, we received substan-

tial support from the nursing management, which ensured the SI to some extent. Regarding

“strong leadership”, we found that the leadership was not limited to the nursing management:,

it also included the “opinion leader” in the study setting, whose opinions were often repeated

and accepted by other nurses and whose behaviors were often imitated by other nurses. Partic-

ularly during the inception stage of the implementation when most of the staff nurses rejected

the innovation, we identified the “opinion leader” in the study setting [43], who tried to per-

suade and train the other nurses and could “act as a role model” for nursing practice, which

helped ensure the SI. Therefore, the role of an “opinion leader” appeared crucial in the SI of

evidence into practice.

Third, the conversion of “external causes” into “internal causes” was fundamental to ensure

the sustainability of the SI of evidence into practice [44]. The difficult part of evidence applica-

tion rests in how to achieve sustainable implementation of the evidence. Currently, many stud-

ies have focused on strategies that potentially facilitate the implementation process and related

resources, for example, by including EBP experts and advocates, developing multi-disciplinary

teams, providing sufficient time, resources and associated support [45,46]. With our EBP,

because the hospital administrators were highly focused on the reputational construct of spe-

cialized nursing, the nursing unit leaders were required to execute this effort; therefore, the

facilitators of the implementation were not only the university investigators (external causes)

but also the nursing leaders in the nursing department and units (internal causes), which

enabled the sustainability and integration of these innovations into the routine nursing care

on the pilot unit even after the completion of our EBP project. Thereby, the staff nurses devel-

oped professional confidence and competencies through the implementation, which also

ensured the sustainable implementation of the evidence.

Finally, we examined the EBP practice based on the PARIHS framework. We divided the

entire evidence application process into four stages: the preparation stage, inception stage, tran-

sitional stage and sustainable stage. During the preparation stage, the primary facilitators were
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the investigators, and the importance of the clinical problems to be resolved and the necessity

of implementing the clinical innovations were emphasized. The leading factors were the evi-

dence quality level and characteristics (feasibility, appropriateness, meaningfulness and effec-

tiveness) (E) [47]. During the inception stage, the primary facilitators were the administrators

and investigators, and the emphasis was to create a “high” context, including having sufficient

human resources and strong leadership, identifying the “opinion leader” and persuading this

leader to accept the innovation. The leading factor was the “high” context (C) rather than evi-

dence. During the transitional stage, the primary facilitators were the investigators and admin-

istrators and the leading factor was evidence because at this stage, clinical professionals make

evidence-informed decisions, which are related to the feasibility, appropriateness, and signifi-

cance of the evidence. This phase serves as a bridge between the preceding and following stages

because this stage may revert back to the inception stage or proceed to the sustainable stage.

For example, the relative shortage of nurse human resources may hinder the implementation,

whereas professional confidence may facilitate the implementation. During the sustainability

stage, the primary facilitators were the administrators, and the leading factor was the facilita-

tions (F), including the guarantee of the policy and regulations, initiation of the motivating

power inside the organization, and supervision and feedback outside the organization.

Conclusions

The implementation structure incorporating CRF guidelines into clinical practice using the

PARIHS framework demonstrated some feasibility, appropriateness and effectiveness and

might be used as a reference for the clinical utilization of other similar guidelines. The PARIHS

framework may provide instructive guidance for incorporating evidence into practice, and the

process-oriented framework might provide greater operational utility of the application.

Limitations

Due to the limitations of time and funds, the EBP was only conducted on two units, and the

clinical practice implementation of evidence only continued for two months. The observation

of patient outcomes only continued for one treatment cycle (one month). Additionally, this

EBP project encountered a relative shortage of human resources in the setting, which might

weaken other influential factors. In future research, a multi-center evidence application, a lon-

ger implementation process and outcome observations should be performed to examine the

long-term application effects of the EBP project.
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24. Ruiz Garcia V, López-Briz E, Carbonell Sanchis R, Gonzalvez Perales JL, Bort-Marti S. Megestrol ace-

tate for treatment of anorexia-cachexia syndrome. Cochrane Database Syst Rev. 2013; 3: CD004310.

https://doi.org/10.1002/14651858.CD004310.pub3 PMID: 23543530

25. Minton O, Richardson A, Sharpe M, Hotopf M, Stone P. A systematic review and meta-analysis of the

pharmacological treatment of cancer-related fatigue. J Natl Cancer Inst. 2008; 100: 1155–1166. https://

doi.org/10.1093/jnci/djn250 PMID: 18695134

26. Gong S, Sheng P, Jin H, He H, Qi E, Chen W, et al. Effect of methylphenidate in patients with cancer-

related fatigue: A systematic review and meta-analysis. PLOS ONE. 2014; 9: e84391. https://doi.org/

10.1371/journal.pone.0084391 PMID: 24416225

27. Vallance JKH, Courneya KS, Plotnikoff RC, Yasui Y, Mackey JR. Randomized controlled trial of the

effects of print materials and step pedometers on physical activity and quality of life in breast cancer sur-

vivors. J Clin Oncol. 2007; 25: 2352–2359. https://doi.org/10.1200/JCO.2006.07.9988 PMID: 17557948

28. Fernández-Lao C, Cantarero-Villanueva I, Dı́az-Rodrı́guez L, Cuesta-Vargas AI, Fernández-Delas-

Peñas C, Arroyo-Morales M. Attitudes towards massage modify effects of manual therapy in breast

CRF EBN practice using the PARIHS framework

PLOS ONE | https://doi.org/10.1371/journal.pone.0187257 October 31, 2017 14 / 15

http://www.ncbi.nlm.nih.gov/pubmed/9275952
https://doi.org/10.1111/j.1945-1474.2006.tb00590.x
https://doi.org/10.1136/qshc.7.3.149
http://www.ncbi.nlm.nih.gov/pubmed/10185141
https://doi.org/10.1186/1748-5908-8-54
http://www.ncbi.nlm.nih.gov/pubmed/23694753
https://doi.org/10.6004/jnccn.2010.0067
https://doi.org/10.1177/1049909110381590
https://doi.org/10.1177/1049909110381590
http://www.ncbi.nlm.nih.gov/pubmed/21051784
https://doi.org/10.1097/01.NCC.0000305721.98518.7c
http://www.ncbi.nlm.nih.gov/pubmed/18453875
https://doi.org/10.1111/ijn.12211
https://doi.org/10.1111/ijn.12211
http://www.ncbi.nlm.nih.gov/pubmed/24237792
https://doi.org/10.1016/j.ctim.2014.04.007
https://doi.org/10.1016/j.ctim.2014.04.007
http://www.ncbi.nlm.nih.gov/pubmed/24906595
https://doi.org/10.1097/PHM.0000000000000083
http://www.ncbi.nlm.nih.gov/pubmed/24743466
https://doi.org/10.1111/ecc.12093
https://doi.org/10.1111/ecc.12093
http://www.ncbi.nlm.nih.gov/pubmed/23834462
https://doi.org/10.1002/14651858.CD008465.pub2
http://www.ncbi.nlm.nih.gov/pubmed/22895974
https://doi.org/10.1016/j.ejca.2003.12.005
http://www.ncbi.nlm.nih.gov/pubmed/15093569
https://doi.org/10.1177/1534735413510024
https://doi.org/10.1177/1534735413510024
http://www.ncbi.nlm.nih.gov/pubmed/24282102
https://doi.org/10.1007/s00520-014-2161-z
http://www.ncbi.nlm.nih.gov/pubmed/24609979
https://doi.org/10.1002/14651858.CD004310.pub3
http://www.ncbi.nlm.nih.gov/pubmed/23543530
https://doi.org/10.1093/jnci/djn250
https://doi.org/10.1093/jnci/djn250
http://www.ncbi.nlm.nih.gov/pubmed/18695134
https://doi.org/10.1371/journal.pone.0084391
https://doi.org/10.1371/journal.pone.0084391
http://www.ncbi.nlm.nih.gov/pubmed/24416225
https://doi.org/10.1200/JCO.2006.07.9988
http://www.ncbi.nlm.nih.gov/pubmed/17557948
https://doi.org/10.1371/journal.pone.0187257


cancer survivors: A randomised clinical trial with crossover design. Eur J Cancer Care. 2012; 21: 233–

241. https://doi.org/10.1111/j.1365-2354.2011.01306.x PMID: 22060159

29. Jiang MY, Wang M, Song CA. Influence of shadowboxing on improving cancer-related fatigue and

sleeping quality of patients with advanced lung cancer. Chinese Nursing Research. 2013; 27: 420–421.

30. Huang YN, Yang X, Yang QM. Effect of traditional Chinese traditional five dements music therapy on

cancer-related fatigue in cancer patients receiving chemotherapy. Chinese Journal Modern Nursing.

2012; 18: 1412–1414.

31. Epstein DR, Dirksen SR. Randomized trial of a cognitive-behavioral intervention for insomnia in breast

cancer survivors. Oncol Nurs Forum. 2007; 34: E51–E59. https://doi.org/10.1188/07.ONF.E51-E59

PMID: 17878117

32. Jean-Pierre P, Morrow GR, Roscoe JA, Heckler C, Mohile S, Janelsins M, et al. A phase 3 randomized,

placebo-controlled, double-blind, clinical trial of the effect of modafinil on cancer-related fatigue among

631 patients receiving chemotherapy: A University of Rochester Cancer Center Community Clinical

Oncology Program research base study. Cancer. 2010; 116: 3513–3520. https://doi.org/10.1002/cncr.

25083 PMID: 20564068

33. Van Belle S, Paridaens R, Evers G, Kerger J, Bron D, Foubert J, et al. Comparison of proposed diag-

nostic criteria with FACT-F and VAS for cancer-related fatigue: Proposal for use as a screening tool.

Support Care Cancer. 2005; 13: 246–254. https://doi.org/10.1007/s00520-004-0734-y PMID:

15549424

34. OCEBM Levels of Evidence Working Group. The Oxford 2011 levels of evidence. Oxford Centre for Evi-

dence-Based Medicine. 2012. http://www.cebm.NET/index.aspx?o=5653.

35. The Joanna Briggs institute levels of evidence and grades of Recommendation Working Party. Support-

ing document for the joanna Briggs institute levels of evidence and grades of recommendation. The

Joanna Briggs Institute. 2014. http://joanna.briggs.org/jbiapproach.html#tabbed-nav=Levels-of-

Evidence.

36. Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative research (COREQ): A 32-

item checklist for interviews and focus groups. Int J Qual Health Care. 2007; 19: 349–357. https://doi.

org/10.1093/intqhc/mzm042 PMID: 17872937

37. Ritchie J, Lewis J, McNaughton Nicholls C, Ormston R, editors. Qualitative research practice: A guide

for social science students and researchers. 2nd ed. California: SAGE; 2014.

38. Waltz CF, Strickland O, Lenz E. Measurement in nursing and health research. New York: Springer

Publishing Company; 2005.

39. Campbell J, Yates P, Clinton M, Mirolo B, Sellick K. Development of a scale to assess cancer patients’

self-efficacy with managing symptoms and treatment side effects (No. RAN9728). Brisbane, Centre for

Nursing Research, Faculty of health, Queensland University of Technology; 1998.

40. Greenhalgh T, Robert G, Bate P, Olympia K, Fraser M, Richard P. How to spread good ideas. A system-

atic review of the literature on diffusion, dissemination and sustainability of innovations in health service

delivery and organization [EB/OL]. London: National Coordinating Centre for NHS Service Delivery

and Organization (NCCSDO); 2004.

41. Corbin J, Strauss A. Basics of qualitative research: Techniques and procedures for developing

grounded theory. Thousand Oaks: SAGE Publications; 2008.

42. Rycroft-Malone J. The PARIHS framework—A framework for guiding the implementation of evidence-

based practice. J Nurs Care Qual. 2004; 19: 297–304. https://doi.org/10.1097/00001786-200410000-

00002 PMID: 15535533

43. Aitken LM, Hackwood B, Crouch S, Clayton S, West N, Carney D, et al. Creating an environment to

implement and sustain evidence based practice: A developmental process. Aust Crit Care. 2011; 24:

244–254. https://doi.org/10.1016/j.aucc.2011.01.004 PMID: 21295994

44. Fineout-Overholt E, Melnyk BM, Schultz A. Transforming health care from the inside out: Advancing

evidence-based practice in the 21st century. J Prof Nurs. 2005; 21: 335–344. https://doi.org/10.1016/j.

profnurs.2005.10.005 PMID: 16311228

45. Thompson DS, Estabrooks CA, Scott-Findlay S, Moore K, Wallin L. Interventions aimed at increasing

research use in nursing: A systematic review. Implement Sci. 2007; 2: 15. https://doi.org/10.1186/1748-

5908-2-15 PMID: 17498301

46. Melnyk BM, Fineout-Overholt E. Putting research into practice. Reflect Nurs Leadersh. 2002; 28: 22–5,

45.

47. Pearson A, Wiechula R, Court A, Lockwood C. The JBI model of evidence-based healthcare. Int J Evid

Based Healthc. 2005; 3: 207–215. https://doi.org/10.1111/j.1479-6988.2005.00026.x PMID: 21631749

CRF EBN practice using the PARIHS framework

PLOS ONE | https://doi.org/10.1371/journal.pone.0187257 October 31, 2017 15 / 15

https://doi.org/10.1111/j.1365-2354.2011.01306.x
http://www.ncbi.nlm.nih.gov/pubmed/22060159
https://doi.org/10.1188/07.ONF.E51-E59
http://www.ncbi.nlm.nih.gov/pubmed/17878117
https://doi.org/10.1002/cncr.25083
https://doi.org/10.1002/cncr.25083
http://www.ncbi.nlm.nih.gov/pubmed/20564068
https://doi.org/10.1007/s00520-004-0734-y
http://www.ncbi.nlm.nih.gov/pubmed/15549424
http://www.cebm.NET/index.aspx?o=5653
http://joanna.briggs.org/jbiapproach.html#tabbed-nav=Levels-of-Evidence
http://joanna.briggs.org/jbiapproach.html#tabbed-nav=Levels-of-Evidence
https://doi.org/10.1093/intqhc/mzm042
https://doi.org/10.1093/intqhc/mzm042
http://www.ncbi.nlm.nih.gov/pubmed/17872937
https://doi.org/10.1097/00001786-200410000-00002
https://doi.org/10.1097/00001786-200410000-00002
http://www.ncbi.nlm.nih.gov/pubmed/15535533
https://doi.org/10.1016/j.aucc.2011.01.004
http://www.ncbi.nlm.nih.gov/pubmed/21295994
https://doi.org/10.1016/j.profnurs.2005.10.005
https://doi.org/10.1016/j.profnurs.2005.10.005
http://www.ncbi.nlm.nih.gov/pubmed/16311228
https://doi.org/10.1186/1748-5908-2-15
https://doi.org/10.1186/1748-5908-2-15
http://www.ncbi.nlm.nih.gov/pubmed/17498301
https://doi.org/10.1111/j.1479-6988.2005.00026.x
http://www.ncbi.nlm.nih.gov/pubmed/21631749
https://doi.org/10.1371/journal.pone.0187257

