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aSemel Institute for Neuroscience and Human Behavior, Center for Community Health, University 
of California at Los Angeles, Los Angeles, CA, U.S.A.

bFujian Provincial Center for Disease Control and Prevention, Fuzhou, China

Abstract

This study used conjoint analysis, a marketing research technique, to investigate hospital 

stakeholders’ decision-making in adoption of evidence-based interventions (EBI). An efficacious 

hospital-based stigma-reduction intervention was used as a “product” to study adoption of EBI. 

Sixty hospital directors in Fujian, China evaluated the likelihood of adopting the EBI in their 

hospitals by rating across eight hypothetical scenarios with preferred and non-preferred levels of 

seven attributes, including 1) administrative support, 2) cost, 3) personnel involvement, 4) format, 

5) duration, 6) technical support, and 7) priority alignment with the hospital. A hierarchical 

generalized linear model was fit to the likelihood of intervention adoption for the eight scenarios, 

with the seven attributes served as independent variables. Monetary cost of intervention 

implementation (impact score=2.12) had the greatest impact on the directors’ reported likelihood 

of adopting the EBI, followed by duration of the intervention (impact score=0.88), availability of 

technical support (impact score=0.69), and flexibility of format (impact score=0.36). The impact 

scores of other attributes were not statistically significant. Conjoint analysis was feasible in 

modeling hospital directors’ decision-making in adoption of EBI. The findings suggested the 

importance of considering cost, duration, technical support, and flexibility of format in 

development and dissemination of interventions in healthcare settings.
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Introduction

Over the last few decades, a large number of behavioral interventions have demonstrated 

efficacy in randomized controlled trial conditions. However, only a limited number of these 
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evidence-based interventions (EBI) have been successfully adopted and implemented in real-

world healthcare settings [1]. The EBI, if not properly and adequately utilized in practice, 

will generate limited impact on public health [2]. There is an urgent need to use innovative 

approaches to facilitate the translation of research into practice [3, 4]. Literature has 

identified multiple factors that would influence the adoption of a certain EBI, including the 

credibility of resource, magnitude of evidence, intensity and length of training, availability 

of support, staffing requirements, resource requirements, and organizational priorities and 

implementation climates. [5]. Policymaker and stakeholders’ decision-making in adoption of 

a certain EBI would inevitably involve tradeoffs across these factors. In addition, agency 

stakeholders’ intention to adopt a certain EBI could also be influenced by their educational 

background and perceived behavioral control [6]. Understanding the healthcare 

stakeholders’ preferences in different aspects of EBI is the vital first step in facilitating the 

adoption of EBI in healthcare practice [7].

Conjoint analysis is a popular marketing research technique that marketers use to determine 

how consumers make decisions and what they value in products when making a purchase 

[8]. The statistical technique starts with defining a product with a set of features (attributes), 

and each attribute can then be broken down into a number of levels. First, the customers 

would be presented with a series of combination of attributes and levels, and then asked to 

rate their preference of each combination [9, 10]. The statistical analysis of respondents’ 

preference rating would allow researchers to quantify the value (or the impact score) of each 

product attributes in terms of its contribution to the customer’s decision. The method has 

been applied in health research to study individual acceptability of healthcare services, such 

as HIV testing, vaccine, and microbicides [11, 12, 13].

The concept of conjoint analysis can be used in the implementation and dissemination 

research to quantify the values the hospital stakeholders place on different features of EBI, 

and to investigate the hidden rules stakeholders use to make trade-off decisions. In this 

study, we used a real-life intervention model with efficacious outcomes as a “product” to 

study the adoption of EBI. Conjoint analysis was employed to calculate the relative 

importance of different attributes of the intervention model, modeling the stakeholders’ 

preferences and decision-making. Instead of assessing preference one attribute at a time, 

multiple intervention attributes were presented as a composite bundle, thereby gaining 

insight into which specific intervention attributes mostly influence hospital directors’ 

decision to adopt the intervention in their healthcare settings. In addition, we expected 

variations related to intervention adoption across different types of hospital settings and 

leadership backgrounds; therefore, we explored the relationship between the hospital 

stakeholders’ decision making with the hospital as well as their individual characteristics.

Methods

The EBI

During 2008 to 2010, the randomized controlled intervention trial named “White Coat, 

Warm Heart” (WW Intervention) was conducted in 40 county-level hospitals in Fujian and 

Yunnan Provinces of China, with the aim to reduce service providers’ stigmatizing attitudes 

and behaviors towards people living with HIV (PLH). Guided by the Diffusion of Innovation 
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theory, about 15% of the popular opinion leaders were identified and trained among the 

service providers to disseminate stigma reduction messages within their medical community. 

At the same time, universal precaution supplies (such as gloves, masks and sharps 

containers) were provided to address structural level barriers to self-protection. The 

intervention demonstrated promising outcomes as the intervention hospital providers showed 

significantly reduced prejudicial attitude towards PLH and less avoidance to provide service 

to PLH [14]. The WW Intervention was used as an example study the hospital directors’ 

decision-making.

Assigning Attributes of the EBI

Based on literature review and preliminary informative interviews with hospital directors, 

seven features (attributes) of evidence-based interventions were identified to be influential in 

the decision to adopt the intervention models: 1) availability of administrative support, 2) 

cost, 3) personnel involvement, 4) format, 5) duration, 6) availability of technical support, 

and 7) the priority alignment with the hospital. Local healthcare administration experts 

confirmed the completeness and appropriateness of the list of the attributes. To avoid 

complexity and to maximize the response rate, we assigned two levels, a preferred level and 

a non-preferred level, for each attribute [15]. The seven dichotomous attributes with two 

levels each would yield 128 possible scenarios (27 = 128), which would be too burdensome 

to administer. So we used fractional factorial orthogonal design, a method commonly 

employed in conjoint research, to reduce the number of scenarios to eight [16]. The eight 

scenarios as specific combinations of the seven attributes are presented in Table 1. For 

example, the first scenario has the following attribute profiles: minimum administrative 

support, minimum monetary cost to the hospital, need to involve many (50%) staff in the 

hospital, short-term intervention with flexible (internet-based) format and maximum 

technical support available, and stigma-reduction being not aligned with current hospital 

priority.

Study Participants

The study was conducted in Fujian Province, one of the provinces that WW Intervention was 

originally implemented. The study participants included 60 hospital directors recruited from 

30 hospitals of different levels (provincial-, city-, and county-level) and types (general 

hospitals and specialized hospitals), with two directors recruited from each hospital. The 

sample size was determined based on the rules-of-thumb [14], the availability of budget and 

potential participants, and previous experience [12]. The participants had to be 1) 18 years 

and above and 2) a director (or deputy director) of a hospital in the study area to participate. 

The study recruiter visited the study hospitals and introduced the study to the hospital 

directors. The directors either participated in the study themselves or appointed deputy 

directors who were in charge of nosocomial infection prevention, staff training, and provider 

occupational protection to participate. When approaching potential participants, the study 

recruiters followed a standardized script to fully disclose all study objectives and procedures, 

and to ensure that all ethical issues and study procedures were reviewed. It was emphasized 

that participation in the study was completely voluntary and the research was not part of 

their job responsibility. Oral informed consent was obtained prior to the data collection. The 
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study procedures and materials were reviewed and approved by the Institutional Review 

Boards of the participating agencies in China and the United States.

Conjoint Scenario Administration

Before the official commencement of data collection, we have conducted a pilot study in two 

hospitals with four hospital directors to test the conjoint scenario administration procedures 

(described below). The pilot study participants provided feedback on the overall data 

collection procedure, as well as their understanding of the designed attributes and the 

response levels for each attribute.

The conjoined scenarios were administered with hospital directors by trained interviewers 

on a one-on-one, face-to-face format. The interviewers first introduced the purpose, design, 

and the promising outcome of the WW intervention (as described in the first paragraph of 

the Methods section), and then asked the hospital directors to rate the likelihood that this 

intervention model (without external funding) is adopted in their hospitals under the eight 

hypothetical scenarios. The eight intervention scenarios were presented one at a time using a 

set of laminated cards, and the interviewer explained the definitions of each attribute and the 

level. The order of the scenarios presentation (as listed in Table 1) was always the same for 

every director. The likelihood for intervention adoption in each scenario was recorded using 

a 5-point Likert-scale from “1 = highly unlikely”, “2 = somewhat unlikely”, “3 = neutral”, 

“4 = somewhat likely”, to “5 = highly likely”.

Other Measures

In addition to the conjoint scenario administration described above, the hospital directors 

also completed a self-administered paper-pencil questionnaire which collected the following 

hospital characteristics (including the type and the level of the hospital, the number of 

hospital bed, and number of healthcare providers, and if the hospital had participated in the 

original WW Intervention) and individual characteristics (including age, gender, education, 

the duration of service in the current hospital, and current position and professional title). At 

the end of the questionnaire, the hospital directors were asked to evaluate if the process of 

conjoint scenario administration was clear and easy to understand (yes or no). The 

respondents who gave a negative answer were asked to provide a brief open-ended 

explanation. The whole data collection process took approximately 30 minutes to complete. 

A compensation of 300 yuan (approximately 45 USD) was offered to the participants for 

their time and effort.

Data Analysis

The statistical analyses were performed using SAS version 9.4 (SAS Institute, Cary, NC). 

The hospital and hospital directors’ characteristics were first descriptively analyzed. Second, 

a hierarchical generalized linear model was fit to the likelihood of intervention adoption for 

the eight scenarios across all respondents (N = 8 scenarios per respondent x 60 respondents 

= 480). Using SAS PROC GLIMMIX, the model treated the likelihood of intervention 

adoption as an ordinal outcome, with ‘highly likely’ scored as 5 and ‘highly unlikely’ scored 

as 1 [17]. The seven attributes (categorized as preferred = 1 or not preferred = 0) served as 

independent variables in the model. The model included a respondent-level random effect to 
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account for the clustering structure of the responses (i.e., responses to the eight scenarios 

were clustered within respondents). The regression coefficient for each attribute in the 

hierarchical generalized linear model was the impact score of the attribute on the likelihood 

of adoption. Third, for each respondent, a multiple regression model was fit to the likelihood 

of adoption, the seven attributes again served as independent variables and the regression 

coefficients for the attributes were the impact scores of the attributes on adoption likelihood 

for the individual respondent. We explored the relationship between the impact score of each 

attribute and individual/hospital characteristics using Pearson’s correlation coefficient.

Results

Sample Characteristics

The characteristics of participating hospitals and individuals are summarized in Table 2. 

Most (23, 76.7%) of the 30 participating hospitals are general hospitals. Provincial level, city 

level, and country level hospital each accounted for one third of the sample. The hospitals 

had on average 967.6 beds. Approximately half (14; 46.7%) of the hospitals provided 

antiretroviral therapy (ART) at the time of the study. The hospitals reported on average 24.1 

HIV cases in the past year. A total of 9 (30.0%) of the hospitals participated in the original 

WW Intervention, and 6 (20.0%) were intervention hospitals. The majority of the hospital 

directors (47; 78.3%) were male with the average age of 49.5 years. Approximately half (32; 

53.3%) had served in the current hospital between 21 and 30 years. The vast majority (58; 

96.7%) had a Bachelor’s or higher degree. At the time of the study, 47 (78.3%) of the 

respondents held a vice senior or senior professional title.

Impact of the Intervention Attributes on Likelihood of Adoption

The summary statistics of the likelihood of adoption score across all directors for each of the 

eight hypothetical scenarios is displayed in the last two columns of Table 1. The likelihood 

of adoption score is presented based on the 5-point Likert scale used for each scenario in the 

interview, e.g. a higher the score indicates a higher likelihood of a scenario to be adopted. 

Scenarios number 1 and number 4 were rated as the most accepted scenarios, which both 

feature low cost, short duration of intervention, and maximum technical support. Table 3 

illustrates the impact score of the seven attributes on the likelihood to adopt the EBI. The 

monetary cost of the intervention implementation had the greatest impact on the likelihood 

of the EBI adoption (impact score = 2.12; p<0.0001). Duration of the intervention had the 

second highest impact (impact score = 0.88; p<0.0001). The availability of technical support 

(impact score = 0.69; p<0.0001) and flexibility of intervention format (impact score = 0.36; 

p = 0.0368) also had an impact on the hospital directors’ consideration. The impact scores of 

administrative support, personnel involvement, and priority alignment did not reach 

statistical significance on the likelihood of intervention adoption.

Factors Associated with Each Hospital Directors’ Attribute Impact Scores

Pearson’s correlation between attribute impact scores of each respondent and his/her 

individual background and hospital characteristics revealed that the directors who have been 

working in the healthcare setting for a longer period of time were less likely to consider 

priority alignment of the EBI with the hospital (r = −0.288; p = 0.026). The directors from 
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WW Intervention hospitals were more likely to consider the intervention format (r = 0.277; 

p = 0.032). No other association between attribute impact scores and hospital/individual 

characteristics were found to be statistically significant.

Feasibility of Conjoint Scenario Administration

The majority (n = 53; 88.3%) of the hospital directors in the study reported the 

administration of conjoint scenarios was clear and easy to understand. The seven directors 

who disagreed perceived the presentation of eight hypothetical scenarios being somewhat 

“confusing” (n = 3), “not realistic” (n = 2), or the attribute assignment being “not specific” 

(n = 2). The interviewers reported that the assessment process was straightforward, and the 

conjoint scenario administration component took approximately ten minutes to complete. 

The most challenging part of the study lied in coordinating with the hospital directors and 

arranging a time within their tight working schedule to conduct the assessment.

Discussion

Although numerous EBI and healthcare practices are available for a wide range of health 

issues, the dissemination, selection, and adoption of these EBI in real-life settings involve a 

complex interplay among political and social contexts, healthcare organizations, key 

stakeholders, individual providers, and the packaging of the EBI itself [5, 18, 19]. The 

application of conjoint analysis in the study, which combined a real-life example of EBI 

with multifaceted and multilevel attributes, provided insights of the value that decision 

makers place on features of a given intervention package. The method has increasingly been 

applied in implementation research, because as compared to conventional prioritization 

methods, conjoint analysis has several advantages: first, the method offers greater realism, 

grounds attributes in concrete descriptions, and extends the idea of side-by-side comparisons 

[15]; second, instead of “stated importance”, the method provides more scientific rigor by 

quantifying “derived importance” values for each attribute or feature in the process of 

decision-making [20,21,22,23]; and third, conjoint analysis offers the potential of using a 

simulation model to predict of how hospital stakeholders would respond to a new EBI or 

changes to existing intervention models [24]. The relatively short data collection time, the 

respondents’ positive evaluation, and meaningful results, all suggested the feasibility of this 

method is in assessing intervention adoption preferences among hospital stakeholders.

There were several issues that one should consider when operationalizing conjoint analysis 

in dissemination and implementation research: 1) using real-life EBI example vs. 

hypothetical innovations. We chose to use a particular real-life intervention trial as an 

example to provide the respondents with a concrete idea of EBI. Several hospitals actually 

participated in the WW Intervention so that their directors had an objective perception of the 

EBI. The stakeholder preferences identified in the study are not limited to the stigma 

reduction intervention only. To the contrary, it provides implications for EBI adoption for 

other projects and in other contexts; 2) assigning the component level of the attributes: it was 

suggested that the levels of attributes should be stated in concrete terms [22]. Therefore, we 

have provided specific examples of component levels for some of the attributes, including 

personnel involvement, duration of the intervention, and format. For the “cost” attribute, we 

Lin et al. Page 6

Int J Healthc Manag. Author manuscript; available in PMC 2022 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



originally specified “200 Chinese yuan per person” and “500 Chinese yuan per person” as 

examples of being “relatively cheap” and “relatively expensive”. However, in the pilot stage, 

we found that the respondents’ interpretation of the amount differed substantially due to 

different economic conditions across hospitals, thus we did not enumerate the values for the 

“cost” attribute; 3) generating scenarios: in this study, the eight scenarios were purely 

generated using mathematical method, e.g. fractional factorial orthogonal design. As two of 

the respondents pointed out, some of the scenarios may be unrealistic. Future studies would 

consider the practical meaning and real-life relevancy of the hypothetical combinations 

generated by mathematical methods; and 4) interviewer training: the conjoint scenario 

administration, especially with hospital directors, would require a higher level of interview 

skills than a usual questionnaire survey. All interviewers in this study underwent extensive 

training in rapport establishment, interviewing techniques, concepts and steps of conjoint 

analysis, and conjoint scenario administration. Additionally, the training placed great 

emphasis on the description of the WW intervention, to ensure the standardization and 

unbiased nature of the EBI introduction.

The finding of the study suggests that intervention efforts, throughout developmental to 

dissemination stage, should consider and address the contextual needs of its target users. The 

study suggested that adoption of EBI is mostly influenced by the intervention cost, duration, 

availability of technical support, and flexibility of format. These findings are consistent with 

previous research demonstrating that hospital directors are facing limited resources and 

substantial fiscal responsibility, so they strive for clinical improvement strategies that are 

simple to implement and cost-effective [25, 26]. As busy working schedule has always been 

a barrier to conduct training for healthcare professionals [27], flexibility and control of time 

need to be addressed carefully for intervention efforts involving healthcare providers. 

Implementation science theoretical frameworks specify that the organizational and 

contextual features (e.g., political circumstances, local expertise, reward systems, etc.) 

influence the success of hospital-based quality improvement projects [28, 29]. The findings 

confirmed the importance of shaping interventions in light of available institutional support. 

Specifically, providing sufficient technical support is more vital than having administrative 

support in intervention adoption. Therefore, intervention designers need to consider the plan 

for effective technology exchange at the intervention developmental stage. The strategies 

could be contracting external consultant, identifying and training local expertise, or the 

combination of both [30].

Conjoint analysis could go beyond attribute ranking and provider understanding in 

differentiated decision-making as a result of contextual factors and individual profiles. 

However, in this study, we included 60 hospital directors, and the sample size was not 

powerful enough to identify meaningful relationships between individual/hospital 

background characteristics and impact scores of attributes. Given the semi-qualitative nature 

of conjoint analysis, there is no hypothesis that allows a formal sample size calculation [31]. 

Previous studies using conjoint analysis indicated that a sample size of 50 participants would 

have enough power [19, 32]. The sample size would be enough to examine the main effects 

of seven attributes with two levels each. However, studies with the purpose to compare 

subgroups of respondents and identify group differences would require a larger sample size 

to accommodate a minimum number of respondents in each subgroup [15]. Future research 
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should consider increasing sample size so that the factors potentially impacting the 

respondents’ preferences could be identified.

As with other studies, our study had some limitations. First, the study was conducted in one 

province of China, and the settings and participants were selected through a non-random 

sampling procedure, so that the findings may not be generalizable to other areas or other 

healthcare settings. Second, the conjoint analysis of the study might have omitted other 

important intervention attributes that have potential influences on the likelihood of adopting 

a certain EBI. Third, we would not be able to predict the actual adoption of EBI in 

healthcare settings based on the hospital directors’ self-reported likelihood of adoption.

In conclusion, conjoint analysis is a feasible and useful tool in dissemination and 

implementation research to quantify healthcare decision makers’ preferences for the 

adoption of evidence-based behavioral interventions. The findings underscored the 

importance of considering the cost, duration, availability of technical support, and flexibility 

of format in development and dissemination of behavioral interventions in healthcare 

settings.

Acknowledgements:

This study was supported by the National Institute of Mental Health (NIMH) Grant K01MH102147. We would like 
to thank the project team members in the Fujian Provincial Center for Disease Control and Prevention for their 
contributions to this study.

References

1. Buscemi J, Janke EA, Kugler KC, et al. Increasing the public health impact of evidence-based 
interventions in behavioral medicine: new approaches and future directions. J Behav Med. 
2016;40(1):203–13. doi:10.1007/s10865-016-9773-3.. [PubMed: 27481103] 

2. Kessler R, Glasgow RE. A Proposal to Speed Translation of Healthcare Research Into Practice. Am 
J Prev Med. 2011;40(6):637–44. doi:10.1016/j.amepre.2011.02.023. [PubMed: 21565657] 

3. Odeny TA, Padian N, Doherty MC, et al. Definitions of implementation science in HIV/AIDS. 
Lancet HIV. 2015;2(5). doi:10.1016/s2352-3018(15)00061-2.

4. Tabak RG, Khoong EC, Chambers DA, et al. Bridging research and practice: models for 
dissemination and implementation research. Am J Prev Med. 2012;43(3):337–50. doi.org/10.1016/
j.amepre.2012.05.024. [PubMed: 22898128] 

5. Damschroder LJ, Aron DC, Keith RE, et al. Fostering implementation of health services research 
findings into practice: a consolidated framework for advancing implementation science. Implement 
Sci. 2009;4:50. doi:10.1186/1748-5908-4-50. [PubMed: 19664226] 

6. Guo R, Berkshire SD, Fulton LV. Predicting intention to use evidence-based management among 
U.S. healthcare administrators: Application of the theory of planned behavior and structural 
equation modeling. Int J Healthc Manag. 2019:12(1):25–32. doi: 10.1080/20479700.2017.1336856.

7. Renz AD, Conrad DA, Watts CA. Stakeholder perspectives on the implementation of shared 
decision making: a qualitative data analysis, Int J Healthc Manag. 2013:6:2, 122–131. doi: 
10.1179/2047971912Y.0000000027.

8. Marshall P, Bradlow ET. A Unified Approach to Conjoint Analysis Models. J Am Stat Assoc. 
2002;97(459):674–82. doi:10.1198/016214502388618410.

9. Green PE, Srinivasan V. Conjoint Analysis in Consumer Research: Issues and Outlook. J Consum 
Res. 1978;5(2):103. doi:10.1086/208721.

10. Green PE, Srinivasan V. Conjoint Analysis in Marketing: New Developments with Implications for 
Research and Practice. J Mark. 1990;54(4):3. doi:10.2307/1251756.

Lin et al. Page 8

Int J Healthc Manag. Author manuscript; available in PMC 2022 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



11. Phillips KA, Maddala T, Johnson FR. Measuring Preferences for Health Care Interventions Using 
Conjoint Analysis: An Application to HIV Testing. Health Serv Res. 2002;37(6):1681–705. 
doi:10.1111/1475-6773.01115. [PubMed: 12546292] 

12. Lee SJ, Newman PA, Comulada WS, et al. Use of conjoint analysis to assess HIV vaccine 
acceptability: feasibility of an innovation in the assessment of consumer health-care preferences. 
Int J STD AIDS. 2012;23(4):235–41. doi:10.1258/ijsa.2011.011189. [PubMed: 22581945] 

13. Tang EC, Galea JT, Kinsler JJ, et al. Using conjoint analysis to determine the impact of product 
and user characteristics on acceptability of rectal microbicides for HIV prevention among Peruvian 
men who have sex with men. Sex Transm Infect. 2015;92(3):200–5. doi:10.1136/
sextrans-2015-052028. [PubMed: 26574569] 

14. Li L, Wu Z, Liang L-J, et al. Reducing HIV-Related Stigma in Health Care Settings: A 
Randomized Controlled Trial in China. Am J Public Health. 2013;103(2):286–92. doi:10.2105/
ajph.2012.300854. [PubMed: 23237175] 

15. Orme BK. Getting started with conjoint analysis: strategies for product design and pricing 
research. Madison, WI: Research, LLC. 2006.

16. Plackett RL, Burman JP. The Design of Optimum Multifactorial Experiments. Biometrika. 
1946;33(4):305. doi:10.2307/2332195.

17. Ene M, Leighton EA, Blue GL, Bell BA. Multilevel Models for Categorical Data Using SAS® 
PROC GLIMMIX: The Basics. Available from: https://support.sas.com/resources/papers/
proceedings15/3430-2015.pdf.

18. Duncombe DC. A multi-institutional study of the perceived barriers and facilitators to 
implementing evidence-based practice. J Clin Nurs. 2018 3;27(5–6):1216–1226. doi: 10.1111/
jocn.14168. [PubMed: 29149462] 

19. Titler MG. The Evidence for Evidence-Based Practice Implementation. In: Hughes RG, editor. 
Patient Safety and Quality: An Evidence-Based Handbook for Nurses. Rockville (MD): Agency 
for Healthcare Research and Quality (US); 2008 4. Chapter 7. Available from: https://
www.ncbi.nlm.nih.gov/books/NBK2659/.

20. Bridges JF, Hauber AB, Marshall D, et al. Conjoint Analysis Applications in Health—a Checklist: 
A Report of the ISPOR Good Research Practices for Conjoint Analysis Task Force. Value Health. 
2011;14(4):403–13. doi:10.1016/j.jval.2010.11.013. [PubMed: 21669364] 

21. Farley K, Thompson C, Hanbury A, et al. Exploring the feasibility of conjoint analysis as a tool for 
prioritizing innovations for implementation. Implement Sci. 2013;8:56. 
doi:10.1186/1748-5908-8-56. [PubMed: 23714429] 

22. Makkar SR, Williamson A, Turner T, et al. Using conjoint analysis to develop a system of scoring 
policymakers’ use of research in policy and program development. Health Syst Policy Res. 
2015;13(1). doi:10.1186/s12961-015-0022-y.

23. Powell BJ, Beidas RS, Lewis CC, et al. Methods to Improve the Selection and Tailoring of 
Implementation Strategies. J Behav Health Serv Res. 2015;44(2):177–94. doi:10.1007/
s11414-015-9475-6.

24. Hundert MAdvantages and disadvantages of the use of conjoint analysis in consumer preferences 
research. Acta Universita Lodziensis. Folia Oeconomica. 2009;228,328–38.

25. Bucknall T, Fossum M. It Is Not That Simple nor Compelling! Comment on “Translating Evidence 
Into Healthcare Policy and Practice: Single Versus Multi-faceted Implementation Strategies – Is 
There a Simple Answer to a Complex Question?”. Int J Health Policy Manag. 2015;4(11):787–8. 
doi:10.15171/ijhpm.2015.142. [PubMed: 26673344] 

26. Milat AJ, King L, Bauman AE, et al. The concept of scalability: increasing the scale and potential 
adoption of health promotion interventions into policy and practice. Glob Health Promot. 
2012;28(3):285–98. doi:10.1093/heapro/dar097.

27. Macneill H, Telner D, Sparaggis-Agaliotis A, et al. All for One and One for All: Understanding 
Health Professionals’ Experience in Individual Versus Collaborative Online Learning. J Contin 
Educ Health Prof. 2014;34(2):102–11. doi:10.1002/chp.21226. [PubMed: 24939352] 

28. Breimaier HE, Heckemann B, Halfens RJG, et al. The Consolidated Framework for 
Implementation Research (CFIR): a useful theoretical framework for guiding and evaluating a 

Lin et al. Page 9

Int J Healthc Manag. Author manuscript; available in PMC 2022 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://support.sas.com/resources/papers/proceedings15/3430-2015.pdf
https://support.sas.com/resources/papers/proceedings15/3430-2015.pdf
https://www.ncbi.nlm.nih.gov/books/NBK2659/
https://www.ncbi.nlm.nih.gov/books/NBK2659/


guideline implementation process in a hospital-based nursing practice. BMC Nursing. 2015;14:43. 
doi:10.1186/s12912-015-0088-4. [PubMed: 26269693] 

29. Kaplan HC, Provost LP, Froehle CM, et al. The Model for Understanding Success in Quality 
(MUSIQ): building a theory of context in healthcare quality improvement. BMJ Qual Saf. 
2012;21(1):13–20. doi: 10.1136/bmjqs-2011-000010.

30. Wye L, Brangan E, Cameron A, et al. What do external consultants from private and not-for-profit 
companies offer healthcare commissioners? A qualitative study of knowledge exchange. BMJ 
Open. 2015 2 25;5(2):e006558. doi: 10.1136/bmjopen-2014-006558.

31. Bridges JF. Stated preference methods in questionable dementia evaluation: an emerging 
methodological paradigm in health economics. Appl Health Econ Health Policy. 2003;2(4):213–
24. [PubMed: 15119540] 

32. Louviere JJ, Hensher DA, Swait JD. Stated Choice Methods: Analysis and Applications. 
Cambridge, UK: Cambridge University Press; 2000.

Lin et al. Page 10

Int J Healthc Manag. Author manuscript; available in PMC 2022 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Lin et al. Page 11

Ta
b

le
 1

.

T
he

 A
ttr

ib
ut

es
 a

nd
 S

ce
na

ri
os

 o
f 

th
e 

E
vi

de
nc

e-
ba

se
d 

In
te

rv
en

tio
n 

(E
B

I)
 (

“W
hi

te
 C

oa
t, 

W
ar

m
 H

ea
rt

” 
In

te
rv

en
tio

n)

T
he

 o
rd

er
of

 S
ce

na
ri

o
pr

es
en

ta
ti

o
n

A
tt

ri
bu

te
s

L
ik

el
ih

oo
d 

of

ad
op

ti
on

1

A
dm

in
is

tr
at

iv
e

su
pp

or
t

C
os

t
P

er
so

nn
el

in
vo

lv
em

en
t

D
ur

at
io

n 
of

 t
he

in
te

rv
en

ti
on

F
or

m
at

Te
ch

ni
ca

l
su

pp
or

t
P

ri
or

it
y

al
ig

nm
en

t
(M

ea
n 

± 
SD

)

1
M

in
im

um
R

el
at

iv
el

y 
ch

ea
p

H
ig

h 
le

ve
l (

e.
g.

 5
0%

)
Sh

or
t (

e.
g.

 1
 m

on
th

)
Fl

ex
ib

le
 (

in
te

rn
et

-b
as

ed
)

M
ax

im
um

N
o

4.
00

 ±
 0

.8
2

2
M

ax
im

um
R

el
at

iv
el

y 
ex

pe
ns

iv
e

H
ig

h 
le

ve
l (

e.
g.

 5
0%

)
Sh

or
t (

e.
g.

 1
 m

on
th

)
Fl

ex
ib

le
 (

in
te

rn
et

-b
as

ed
)

M
in

im
um

Y
es

2.
77

 ±
 0

.9
6

3
M

in
im

um
R

el
at

iv
el

y 
ex

pe
ns

iv
e

L
ow

 le
ve

l (
e.

g.
 2

0%
)

Sh
or

t(
e.

g.
 1

 m
on

th
)

In
fl

ex
ib

le
 (

gr
ou

p 
se

ss
io

ns
)

M
in

im
um

N
o

2.
55

 ±
 0

.9
5

4
M

ax
im

um
R

el
at

iv
el

y 
ch

ea
p

L
ow

 le
ve

l (
e.

g.
 2

0%
)

Sh
or

t (
e.

g.
 1

 m
on

th
)

In
fl

ex
ib

le
 (

gr
ou

p 
se

ss
io

ns
)

M
ax

im
um

Y
es

3.
90

 ±
 0

.8
4

5
M

ax
im

um
R

el
at

iv
el

y 
ex

pe
ns

iv
e

L
ow

 le
ve

l (
e.

g.
 2

0%
)

L
on

g 
(e

.g
. 3

 m
on

th
s)

Fl
ex

ib
le

 (
in

te
rn

et
-b

as
ed

)
M

ax
im

um
N

o
2.

75
 ±

 0
.9

9

6
M

in
im

um
R

el
at

iv
el

y 
ch

ea
p

L
ow

 le
ve

l (
e.

g.
 2

0%
)

L
on

g(
e.

g.
 3

 m
on

th
s)

Fl
ex

ib
le

 (
in

te
rn

et
-b

as
ed

)
M

in
im

um
Y

es
3.

27
 ±

 0
.9

0

7
M

in
im

um
R

el
at

iv
el

y 
ex

pe
ns

iv
e

H
ig

h 
le

ve
l (

e.
g.

 5
0%

)
L

on
g(

e.
g.

 3
 m

on
th

s)
In

fl
ex

ib
le

 (
gr

ou
p 

se
ss

io
ns

)
M

ax
im

um
Y

es
2.

37
 ±

 0
.8

6

8
M

ax
im

um
R

el
at

iv
el

y 
ch

ea
p

H
ig

h 
le

ve
l (

e.
g.

 5
0%

)
L

on
g(

e.
g.

 3
 m

on
th

s)
In

fl
ex

ib
le

 (
gr

ou
p 

se
ss

io
ns

)
M

in
im

um
N

o
3.

23
±

 1
.0

3

1.
T

he
 li

ke
lih

oo
d 

of
 a

do
pt

io
n 

is
 p

re
se

nt
ed

 b
as

ed
 o

n 
th

e 
5-

po
in

t L
ik

er
t-

sc
al

e 
fr

om
 “

1 
=

 h
ig

hl
y 

un
lik

el
y”

, “
2 

=
 s

om
ew

ha
t u

nl
ik

el
y”

, “
3 

=
 n

eu
tr

al
”,

 “
4 

=
 s

om
ew

ha
t l

ik
el

y”
, t

o 
“5

 =
 h

ig
hl

y 
lik

el
y”

.

Int J Healthc Manag. Author manuscript; available in PMC 2022 January 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Lin et al. Page 12

Ta
b

le
 2

.

Sa
m

pl
e 

C
ha

ra
ct

er
is

tic
s

H
os

pi
ta

l c
ha

ra
ct

er
is

ti
cs

 (
N

 =
 3

0)
H

os
pi

ta
l d

ir
ec

to
r 

ch
ar

ac
te

ri
st

ic
s 

(N
 =

 6
0)

H
os

pi
ta

l t
yp

e
N

um
be

r
%

G
en

de
r

N
um

be
r

%

 
G

en
er

al
 h

os
pi

ta
l

23
76

.7
 

M
al

e
47

78
.3

 
Sp

ec
ia

liz
ed

 h
os

pi
ta

l
7

23
.3

 
Fe

m
al

e
13

21
.7

H
os

pi
ta

l l
ev

el
A

ge

 
Pr

ov
in

ci
al

10
33

.3
 

45
 y

ea
rs

 o
r 

yo
un

ge
r

14
23

.3

 
C

ity
10

33
.3

 
46

 to
 5

0 
ye

ar
s

17
28

.3

 
C

ou
nt

y
10

33
.3

 
51

 y
ea

rs
 o

r 
ol

de
r

29
48

.3

N
um

be
r 

of
 b

ed
E

du
ca

tio
n

 
L

es
s 

th
an

 5
00

10
33

.3
 

A
ss

oc
ia

te
d 

de
gr

ee
2

3.
3

 
50

1-
10

00
8

26
.7

 
B

ac
he

lo
r’

s 
de

gr
ee

52
86

.7

 
M

or
e 

th
an

 1
00

0
12

40
.0

 
G

ra
du

at
e 

de
gr

ee
6

10
.0

Pr
ov

id
e 

an
tir

et
ro

vi
ra

l t
he

ra
py

Y
ea

rs
 o

f 
se

rv
ic

e 
in

 th
e 

ho
sp

ita
l

 
Y

es
14

46
.7

 
L

es
s 

th
an

 2
0 

ye
ar

s
21

35
.0

 
N

o
16

53
.3

 
21

 to
 3

0 
ye

ar
s

32
53

.3

N
um

be
r 

of
 H

IV
 c

as
es

 in
 th

e 
pa

st
 y

ea
r

 
M

or
e 

th
an

 3
0 

ye
ar

s
7

11
.7

 
10

 o
r 

un
de

r
11

36
.7

Pr
of

es
si

on
al

 ti
tle

 
11

-3
0

11
36

.7
 

In
te

rm
ed

ia
te

 p
ro

fe
ss

io
na

l t
itl

e
13

21
.7

 
31

 o
r 

ab
ov

e
8

26
.7

 
V

ic
e 

se
ni

or
 p

ro
fe

ss
io

na
l t

itl
e

46
76

.7

If
 p

ar
tic

ip
at

ed
 W

W
 I

nt
er

ve
nt

io
n

 
Se

ni
or

 p
ro

fe
ss

io
na

l t
itl

e
1

1.
7

 
In

te
rv

en
tio

n 
ho

sp
ita

l
6

20
.0

Po
si

tio
n

 
C

on
tr

ol
 h

os
pi

ta
l

3
10

.0
 

D
ep

ut
y 

di
re

ct
or

53
88

.3

 
D

id
 n

ot
 p

ar
tic

ip
at

e
21

70
.0

 
D

ir
ec

to
r

7
11

.7

Int J Healthc Manag. Author manuscript; available in PMC 2022 January 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Lin et al. Page 13

Table 3.

The Impact Scores of the Intervention Attributes

Attributes
Levels

Estimate
(Impact score) P-value Rank

Administrative support
Maximum vs. minimum

0.26 0.1285 5

Cost
Cheap vs. expensive

2.12 <.0001 1

Personnel involvement
Low vs. high

0.04 0.8092 7

Duration of the intervention
Short vs. long

0.88 <.0001 2

Format
Flexible vs. inflexible

0.36 0.0368 4

Technical support
Maximum vs. minimum

0.69 <.0001 3

Priority alignment
Yes vs. no

−0.16 0.3557 6
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