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A B S T R A C T   

This study employed mixed methods with a participatory action research approach to explore 
factors currently undermining the conduction of research and to develop strategies to boost 
research productivity. A questionnaire was distributed to 64 staff members of the Department of 
Anesthesiology at a university-based hospital. Thirty-nine staff members (60.9%) gave informed 
consent and responses. Staff views were also collected through focus group discussions. The staff 
reported that limited research methodology skills, time management, and complex managerial 
processes were the limitations. Age, attitudes, and performance expectancy were significantly 
correlated with research productivity. A regression analysis demonstrated that age and perfor-
mance expectancy significantly influenced research productivity. A Business Model Canvas (BMC) 
was implemented to gain insight into the goal of enhancing the conduct of research. Business 
Model Innovation (BMI) established a strategy to improve research productivity. The concept, 
comprising personal reinforcement (P), aiding systems (A), and a lifting-up of the value of 
research (L), the PAL concept, was considered key to enhancing the conduct of research, with the 
BMC providing details and integrating with the BMI. To upgrade the research performance, the 
involvement of management is imperative, and future action will involve the implementation of a 
BMI model to increase research productivity.   

1. Introduction 

One of the roles of academic instructors in university hospitals is to produce research publications that disseminate knowledge and 
new discoveries among the global scientific community. Based on the statistical records of the Department of Anesthesiology, Faculty 
of Medicine, Siriraj Hospital, Mahidol University, the number of research publications produced within the department was found to 
be inadequate compared with other departments. It has been previously reported that research requirements, if made mandatory, 
could lead to a threefold increase in research output. Furthermore, integrating research initiatives into healthcare service routines is 

* Corresponding author. Department of Anesthesiology, Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok 10700, Thailand. 
E-mail address: arunotai.sir@mahidol.ac.th (A. Siriussawakul).  

Contents lists available at ScienceDirect 

Heliyon 

journal homepage: www.cell.com/heliyon 

https://doi.org/10.1016/j.heliyon.2023.e13208 
Received 23 May 2022; Received in revised form 19 January 2023; Accepted 19 January 2023   

mailto:arunotai.sir@mahidol.ac.th
www.sciencedirect.com/science/journal/24058440
https://www.cell.com/heliyon
https://doi.org/10.1016/j.heliyon.2023.e13208
https://doi.org/10.1016/j.heliyon.2023.e13208
http://crossmark.crossref.org/dialog/?doi=10.1016/j.heliyon.2023.e13208&domain=pdf
https://doi.org/10.1016/j.heliyon.2023.e13208
http://creativecommons.org/licenses/by-nc-nd/4.0/


Heliyon 9 (2023) e13208

2

essential, given the continuous innovations in medicine and technology [1]. The literature has suggested a wide range of factors that 
hinder the conduct of research. They include insufficient knowledge and time, inadequate support from management, a lack of 
organizational policies that facilitate the execution of research projects, limited funding, and inefficient management of the research 
process and personnel involved [2–6]. Although several limitations for conducting research have been identified, extant studies have 
yet to propose a strategic model to overcome them. A previous study on university-based institutions reported that academic in-
structors generally produced limited research publications, failed to complete data acquisition and analysis in time, or failed to reach 
their research goals [7]. The workloads of staff at university-based institutions are similar. Not only is the staff responsible for handling 
a large number of patients in operating theaters but they are also required to supervise undergraduate and postgraduate medical 
trainees and aesthesia student nurses. However, despite the high workloads, conducting research is crucial. It can lead to enhanced 
patient service, better trainee education, academic achievements, and contributions to human resource development [8–10]. 

However, staff members of academic institutions primarily spend their time on medical services and clinical rounds rather than 
conducting research, for which they might not be sufficiently skilled [11]. Thus, considering that the goal of the Faculty of Medicine, 
which is to increase the number of research publications, the necessity to initiate a comprehensive strategic plan was realized. 
Determining the limitations that are faced when conducting research could aid the development of strategies to improve the 
knowledge, skills, and attitudes related to research and publication output. Three constructs of the Theory of Planned Behavior (TPB) 
were drawn upon [12]: attitudes, subjective norms or social influence, and perceived behavioral control, leading to intention and 
behavior. The existing problem with the university medical staff was that their research output needed to be increased. To augment 
research behavior, barriers to conducting research should be identified. Therefore, the primary objective of this study was to explore 
the problems and barriers related to initiating and conducting research by staff anesthesiologists. A participatory action research (PAR) 
model was applied. It focused on problem identification, attitudes toward the problems, and periodic follow-ups, and also drew upon 
questionnaires and group discussions. This approach was previously evidenced as an effective means of promoting organizational and 
cultural transformation through knowledge creation and theory integration [13–16]. The secondary objectives were as follows.  

• To adopt the Business Model Canvas (BMC) as a conceptual platform for research evaluation, management, and innovation to 
increase research conduction and productivity [17].  

• We implemented the Business Model Innovation (BMI) to create a strategic model for improving research productivity 

This study was the first to apply a business managerial system as a tool to improve the conduct of research by university-based 
medical staff. 

2. Materials and methods 

2.1. Study design and participants 

This cross-sectional study incorporated qualitative and quantitative data collection and analysis (mixed methods) within the PAR 
framework. This approach has been reported to have more potential for a research team to discuss and gain perspectives on the issues 
of interest than a single research methodology [18]. Before starting the current study, the protocol was approved by the Ethics Review 
Committee for Human Research, Siriraj Institutional Review Board (approval number SI 711/2016). The research followed the 
Committee on Publication Ethics guidelines [19]. Sixty-four staff members of the anesthesiology department of a university hospital 
were enrolled. Written informed consent to participate was obtained from 39 staff members. According to the literature, it was hy-
pothesized that a difference in age and age-related attitudes could affect the performance of team members of an organization [20,21]. 

Fig. 1. Conceptual framework.  
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Therefore, the participants in the study were categorized further into focus groups for discussions according to their generation: Baby 
Boomers (born between 1946 and 1964); Generation X (Gen X; born between 1965 and 1979); and Generation Y (Gen Y; born between 
1980 and 1994) [22,23]. 

The questionnaire was comprised of three sections. The first section addressed the respondents’ demographic profile (sex, age, and 
years of work) and general characteristics (such as previous research experience and reasons for conducting past research). The second 
section was constructed according to the TPB (which links beliefs or motivations to intention and behavior), a literature review, and 
the opinions of experts in the field. By adopting the principle of the TPB, we identified factors that might hinder the conductance of 
research and created a conceptual framework (Fig. 1). The independent factors were attitudes (AT), research methodology skills (RM), 
facilitating conditions (FCO), performance expectancy (PE), and social influence (SI). These factors collectively led to the intention to 
conduct research (INT) and the outcome behavior, which is research productivity and denoted by the number of international research 
publications. The independent factors AT, SI, and INT corresponded with attitudes, social influence, and intention in the TPB. Three 
factors, RM, FCO, and PE, were hypothesized based on data from published studies and experts’ opinions, and the factors were assumed 
to belong to perceived behavioral control as the other component of the TPB. Participants responded to the Part 2 questions using a 7- 
point Likert scale. Finally, the third section of the questionnaire focused on the formulation of methods to increase the research 
publication output of staff. While Parts 1 and 2 sought responses from individual participants, Part 3 sought staff opinions solicited 
through focus group discussions (Supplementary-1 (S1)). 

The items in the questionnaire were classified according to the conceptual framework. Factors that potentially created problems 
and barriers to research productivity were based on a literature review and were incorporated into the questionnaire. Staff opinions on 
those factors were derived from the participants’ ratings for the items in the second section of the questionnaire. Therefore, a 7-point 
Likert scale was used, with a score <4 representing an inclination toward disagreement and a score >4 signifying agreement. A score of 
4 was regarded as denoting a neutral opinion. 

After the questionnaire was created, three content experts (two faculty executives and one experienced psychologist) evaluated the 
questions related to problems and obstacles to research and solutions to impediments. Supplementary 2–4 (S2–S4) details each 
structure’s validity and reliability test results from a pilot test. The content validity of the questionnaire was ensured by the index of 
item-objective congruence (IOC 0.938; S2 Table 1). Subsequently, the questionnaire was distributed to faculty members working in 
other fields and other institutions to assess the reliability of the questionnaire. Overall, 33 faculty members responded to the ques-
tionnaire (S3 Table 2). Cronbach’s alpha coefficient determined the internal consistency of the questionnaire. The alpha values for 
attitudes, RM, facilitating conditions, and intention to conduct research were 0.909, 0.902, 0.912, and 0.969, respectively, indicating a 
very high degree of acceptability. Although the alpha value for SI was 0.711, indicating good acceptability, the value for PE was only 
0.544, which was poor. Overall, all constructs in this study had an alpha coefficient above 0.5, which means that all the questions were 
reliable and adequate for use as a research instrument [24] (S4 Table 3). 

We adopted PAR as a tool for qualitative and creative-based processes to enable the participants to share relevant information and 
experiences and develop solutions to problems of interest using the questionnaire and focus group discussions. Those anesthesiology 
staff members who agreed to participate in the study were asked to complete the questionnaires. The questionnaires were distributed 
to the participants by research assistants and were collected and summarized in January 2017. Focus group discussions were con-
ducted in February 2017, while workshop activities were conducted between March 2017 and January 2020. The focus group sessions 
were held after office hours at the Department of Anesthesia by a qualified moderator (RP) under the standard focus group discussion 
protocol [25–27]. The discussion topics addressed barriers to the initiation of research, research productivity, and suggestions for 
improvement. Each focus group discussion lasted 60–90 min. After all the focus group sessions were completed, 12 workshop sessions 
were held. They focused on effective RM and the writing of quality proposals and manuscripts. There were 10 additional sessions 
pertaining to research inspiration, for example, pathways to successful publications, the benefits of conducting research, and ways to 
encourage oneself to initiate research. The focus group discussions were recorded and transcribed by an external transcriptionist. The 
number of workshop activities attended by each participant was recorded. 

RP further analyzed the information collected from the questionnaires and focus groups through PAR to create the personal 
reinforcement (P), aiding systems (A), and lifting-up (L) (PAL) model for enhancing research productivity. Moreover, workshop ac-
tivities were undertaken to support the concept of PAL, encourage participants, overcome barriers to conducting research, and improve 
research productivity. A strategic plan for improving research productivity was developed by creating BMC and BMI. BMC was 
designed to create a systematic model to reflect the motivation for research productivity by gathering information from the ques-
tionnaires and focus group discussions under the PAL concept. BMI was regarded as a novel strategy for the sustainable improvement 
of research productivity. 

2.2. Statistical analysis 

The baseline personal demographic data were analyzed using descriptive statistics and were described as the mean, percentage, and 
standard deviation. A 7-point Likert scale was used to rate the responses to the questionnaire items dealing with participants’ attitudes 
toward the problems and the perceived obstacles to conducting research. A respondent rating of 1 represented strong disagreement, 
whereas a rating of 7 represented strong agreement. The Likert scale data were analyzed using mean and standard deviation, which is 
the recommended approach for identifying the particular traits of a population via a series of questions [28]. Furthermore, a quan-
titative study was performed by correlation and regression analyses. The correlations between age, the independent factors affecting 
research productivity, and the number of international research publications were determined by Spearman’s rank correlation co-
efficient. Independent factors affecting research productivity (represented by the number of international research publications) were 
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analyzed using multiple linear regressions and presented as regression coefficients. The statistical analyses were performed using The 
International Business Machines Corporation (IBM Corp) Statistical Package for the Social Sciences Statistics for Windows, Version 
28.0, Armonk, New York: IBM Corp; 2021. Information from the focus group sessions was used to analyze and summarize the measures 
that had been proposed to increase research productivity. 

3. Results 

The questionnaire regarding the obstacles to conducting research was distributed to the staff, and the response rate was 60.94% (39 
of 64 staff members). Most of the participants were women (69.2%), Gen X (61.5%), and had research experience (94.9%). The average 
age and work experience of the 39 staff members were 44.1 ± 8.8 years and 14.9 ± 8.7 years (mean ± standard deviation), respec-
tively (Table 1). Moreover, PAR was performed for the questionnaires and focus groups. The questionnaires revealed that most par-
ticipants had little experience (≤5 times) as the head or co-author of a research project, as the principal investigator, or as the 
corresponding author of internationally published research. The reasons for conducting the research varied. The principal reason was 
personal preference (28.2%), followed by a higher academic position/job promotion (25.6%). The reasons for the participants with 
multiple answers were combined and regarded as “other” (30.8%). Unfortunately, these multiple responses were too diverse to 
demonstrate a clear pattern or trend (Table 2). 

The workshops consisted of 12 sessions on RM and another 10 sessions on research inspiration. Several experienced and successful 
researchers led the sessions or participated in the activities. Most of the participants attended ≤3 sessions for both RM (59%) and 
research inspiration (51.3%). After completing the workshop program, assessments were made of the participants’ performances in 
three areas, which were as follows: submission for ethics review, funding applications, and the number of international research 
publications from the past until after the completion of workshop activities. For each area, the performance of most participants was 
≤3 (Table 3). 

The average scores on the Likert scale of the questionnaire for each of the factors related to the problems of conducting research 
were similar (>4). However, there were disagreements on some questions, such as the difficulty of entering data using a statistical 
program, managing time while conducting research, preferences for research versus other medical or academic services, and the 
importance of incentives to conduct research. All had Likert scale scores of <4 (Table 4). Table 5 details the correlations between 
participant age and the factors acting as barriers to research and research productivity (the total number of international research 
publications) from the past until after the completion of all workshops. There were significant positive correlations between age and 
attitudes, PE, and research productivity. Multiple linear regression analysis demonstrated that age and PE contributed significantly to 
research productivity (Table 6). 

Factors related to the problems and barriers of conducting research were elicited from participants in focus group sessions led by RP 
and AS, who were the moderator and coordinator, respectively. The factors were categorized according to the conceptual framework 
(Table 7). Additional factors were also obtained from the focus group discussion, such as a lack of research teamwork and commu-
nication between research groups. The factors that were perceived to influence the conduction of research were collectively analyzed 
to construct the “PAL” concept as described above. This concept was intended to symbolize a “research pal” that provides both 
corporeal and spiritual assistance for the conduct of research and an attendant increase in productivity. The PAL concept was regarded 
as key to enhancing the conduct of research. 

3.1. Focus groups 

The opinions of the participants from different generations were collected from the group discussions. They were analyzed and 
categorized in the PAL format. 

3.1.1. Personal reinforcement (P) 
The three fundamental tasks of the Department of Anesthesiology are providing medical services, providing staff education, and 

Table 1 
Demographic data of the participants.  

Variables n (%) or mean ± SD 

Sex 
Male 12 (30.8) 
Female 27 (69.2) 
Age (years) 44.1 ± 8.8 
Generation 
Baby boomer 6 (15.4) 
Generation X (Gen X) 24 (61.5) 
Generation Y (Gen Y) 9 (23.1) 
Work experience (years) 14.9 ± 8.7 
Prior experience doing research 
No 2 (5.1) 
Yes 37 (94.9) 

n: number; SD: standard deviation. 
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conducting research. Although undertaking research is considered mandatory for academic staff, courses on clinical research and 
biostatistics are not mandatory in the curriculum. However, occasionally, special talks or lectures on research have been provided for 
interested staff. Negative attitude toward research is inevitable, specifically among older staff who was not encouraged to conduct 
research during their early working years. Effective time management to achieve work–life balance goals is crucial for all generations, 
and difficulty reaching those goals was regarded as one of the chief impediments to conducting research. 

Baby Boomer participants.  

- Some people believe that people who conduct research are too self-focused because they are likely to be aiming for higher positions 
or promotions.  

- It is important to create a balance between research and personal life rather than focusing solely on research. Having said that it is 
hard for me to do so. 

Gen X participants. 

Table 2 
General information on the research productivity of the participants.  

Variables n (%) 

Having been the head of research (projects, n) 
0–5 27 (69.2) 
6–10 8 (20.5) 
>10 4 (10.3) 
Having been a co-researcher (projects, n) 
0–5 27 (69.2) 
6–10 10 (25.6) 
>10 2 (5.1) 
Having been a principal investigator/corresponding author of an international publication (projects, n) 
0–5 30 (76.9) 
6–10 6 (15.4) 
>10 3 (7.7) 
Reasons for conducting the research 
Personal preference or interest 11 (28.2) 
Proper knowledge of research methodology to integrate into routine teaching or work 4 (10.3) 
Pursuit of a higher academic position/job promotion 10 (25.6) 
Support from a superior/supervisor 0 (0) 
Being forced/requested 2 (5.1) 
Other 12 (30.8) 

n: number. 

Table 3 
Activities to improve research productivity and outcomes.  

Variables n (%) 

Participation in research activities 
Research methodology (total of 12 sessions) 
0–3 23 (59) 
4–6 15 (38.5) 
>6 1 (2.6) 
Research inspiration (total of 10 sessions) 
0–3 20 (51.3) 
4–6 15 (38.5) 
>6 4 (10.3) 
Performance after focus group meetings 
Research submissions to the institutional ethics review board 
0–3 35 (89.7) 
4–6 4 (10.3) 
>6 0 (0) 
Research funding applications 
0–3 39 (100) 
4–6 0 (0) 
>6 0 (0) 
Total number of international research publications 
0–5 27 (69.2) 
6–10 7 (17.9) 
>10 5 (12.8) 

n: number. 
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- I want to conduct research, but I am not sure if my research design is correct. The staff that has statistical knowledge could assist 
others.  

- It may be considered inappropriate if people put aside their general service duties to collect research data.  
- Time management is a major problem for me. I feel that I am being forced to do research these days. 

Table 4 
Attitudes toward factors related to problems and barriers to conducting research.  

Items Questionnaire Mean ± SD 

AT Attitudes 5.28 ± 1.17 
AT1 I consider that conducting research is interesting. 5.64 ± 1.16 
AT2 I consider that conducting research is necessary as a medical school instructor. 5.54 ± 1.39 
AT3 I consider that conducting research is worth the resources utilized for the publication of the research. 4.38 ± 1.48 
AT4 I consider that conducting research benefits me. 5.72 ± 1.12 
AT5 I consider that conducting research benefits others. 5.31 ± 1.45 
RM Research methodology skills 4.56 ± 

1.00 
RM1 I consider that developing the research question is complicated. 4.64 ± 2.06 
RM2 I consider that the research design and statistical analyses are complicated. 4.77 ± 1.90 
RM3 I consider that developing this research proposal was complicated. 4.77 ± 1.60 
RM4 I consider that the research data collection is complicated. 4.85 ± 1.65 
RM5 I consider that entering data into a program for statistical analysis is complicated. 3.72 ± 1.38 
RM6 I consider that data analysis and statistical interpretation are complicated. 4.36 ± 1.61 
RM7 I consider that writing the original article is complicated. 5.33 ± 1.63 
FCO Facilitating conditions 5.05 ± 

1.00 
FCO1 I consider that the steps of research document processing by the Department of Anesthesiology are complicated. 4.18 ± 1.79 
FCO2 I consider that requesting approval from the Ethics Review Committee for Human Research of the Institutional Review Board is 

complicated. 
4.72 ± 1.50 

FCO3 I consider that research grant proposals are complicated. 5.59 ± 1.45 
FCO4 I consider that requesting data from the Department of Anesthesiology’s database is complicated. 4.72 ± 1.57 
FCO5 I consider that requesting data from the Hospital’s central database is complicated. 4.67 ± 1.61 
FCO6 I consider that submitting an article for publication is complicated. 5.90 ± 1.37 
PE Performance expectancy 4.38 ± 

1.14 
PE1 I am capable of conducting research. 4.90 ± 1.70 
PE2 I can manage my time for other activities while conducting research. 3.41 ± 2.04 
PE3 I prefer conducting research to performing academic or medical service duties. 3.95 ± 1.97 
PE4 Having a research support unit is important for my research. 6.10 ± 1.27 
PE5 Having a reward/an incentive to do research is an important motivation for me. 3.05 ± 1.95 
SI Social influence 4.95 ± 

1.17 
SI1 The head of the Department of Anesthesiology encouraged all staff to conduct research. 5.53 ± 1.25 
SI2 My peers in other departments in the hospital agree that it is good that all staff conduct research. 4.32 ± 1.45 
SI3 It is good that all staff members of the Department of Anesthesiology conduct research. 4.47 ± 2.01 
SI4 It is good that the Faculty of Medicine requires me to have my research published. 4.43 ± 1.63 
SI5 The policy of the Faculty of Medicine supporting the conduct of research affects my research. 5.31 ± 1.62 
SI6 Persuasion from colleagues or people with experience in doing research affects my research. 5.92 ± 1.17 
INT Intention to conduct research. 5.56 ± 1.80 
INT1 I expect to conduct research within the next 6 months. 5.62 ± 1.94 
INT2 I am determined to conduct research within the next 6 months. 5.77 ± 1.81 
INT3 I would like to finish a research proposal within the next 6 months. 5.38 ± 1.98 

AT: attitude; FCO: facilitating conditions; INT: intention to conduct research; PE: performance expectancy; RM: research methodology skills; SD: 
standard deviation; SI: social influence. 

Table 5 
Correlations between independent factors affecting problems and barriers to conducting research 
and the number of international research publications.  

Independent factors r p-value 

Age 0.404 0.011* 
Attitudes 0.416 0.008** 
Research methodology skills − 0.274 0.091 
Facilitating conditions − 0.011 0.948 
Performance expectancy 0.382 0.016* 
Social influence 0.129 0.434 

r: Spearman’s rank Correlation Coefficient. 
*Correlation is significant at the 0.05 level. 
**Correlation is significant at the 0.01 level. 
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Gen Y participants.  

- Attitude is the hardest thing to modify. Motivation is one of the measures to improve attitude. Despite the overwhelming workload, 
good attitudes can overcome any obstacles. The only problem for me at the moment is time management.  

- To conduct good research, there should be time to train on the job. We need to have adequate experience and knowledge to produce 
good-quality research. 

3.1.2. Aiding systems (A) 
Establishing a system to support research performance and the eventual publication of the research findings can take time and 

effort. The Faculty of Medicine has provided a steadily increasing level of support. For example, statisticians are now available for 
consultation, and the research division has introduced support with learning about RM, experimental design, and manuscript writing. 
The Department of Anesthesiology has also established its own research office. Research assistants are available to help researchers 
with administrative matters, including manuscript preparation and submission. Nevertheless, the Faculty of Medicine and the 
Department of Anesthesiology policies were seen by some staff as needing clarification regarding the overriding purpose of conducting 
research and the requirement for staff to carry out research. Furthermore, a formal research mentoring system is yet to be developed. 

Baby Boomer participants.  

- If the department offers more support or time for expert consultations, our staff can ask questions and learn how to do good 
research. Currently, I feel that I need additional support from the department.  

- We do not have a clear mentoring system. The Department of Anesthesiology assisted with the administrative system and time 
allocation. Nevertheless, I am not sure if this can solve all of our problems. 

Gen X participants. 

Table 6 
Multiple linear regression analysis of independent factors contributing to the number of international research publications.  

Independent factors Number of research publications 

B Standard error p-value 

Age 0.268 0.086 0.004** 
Attitudes 1.755 0.891 0.057 
Research methodology skills − 0.329 0.841 0.698 
Facilitating conditions 0.886 0.782 0.265 
Performance expectancy 1.898 0.799 0.024* 
Social influence − 1.659 1.000 0.107 

B: Beta Coefficient. 
*Significant at p-value <0.05. 
**Significant at p-value <0.01. 

Table 7 
Factors related to problems and barriers to conducting research obtained from focus group discussions.  

Factors Details from focus group discussions 

1. Attitude (AT) Negative attitudes to research 
2. Research methodology skills (RM) Lack of knowledge and skills 

3. 
No creativity 

4. Facilitating conditions (FCO) No facilitation 
5. 
Disorganized support systems 

6. Performance expectancy (PE) No monitoring system 
Ineffective time management (no work–life balance) 

7. Social influence (SI) No motivation 
Being stressed/forced 
Unclear faculty policies 
No recruitment objectives 
No mentoring system 
Lack of encouragement from colleagues 
Lack of a friendly research environment 

8. Others No research teamwork 
No communication between research groups 

AT: attitude; FCO: facilitating conditions; INT: intention to conduct research; PE: performance expectancy; RM: 
research methodology skills; SI: social influence. 

P. Somnuke et al.                                                                                                                                                                                                      



Heliyon 9 (2023) e13208

8

- Does the department require that all staff do research?  
- I am not sure about the faculty policy. The faculty has frequently emphasized patient service tasks. We are working in a university 

hospital where research is not the only thing to be prioritized.  
- It is not only academic staff who need support from the department; nurses also need support as they can conduct research. 

However, it appears that nurses do not have a research support system.  
- If an administrative person could help with any research matters, that would be great. 

Gen Y participants.  

- We need someone who acts as a babysitter to assist in the conduct of research by giving advice, sharing experiences, and providing 
motivation.  

- I have no idea who to contact in the department’s research office and what they actually do. 

3.1.3. Lifting-up (L) 
There are 29 clinical and preclinical departments in the Faculty of Medicine. Collaboration between them is not apparent, 

particularly between the clinical and preclinical departments. Within the Department of Anesthesiology, services are separated ac-
cording to subspecialty, for instance, neuroanesthesia, obstetrics–gynecology anesthesia, cardiovascular–thoracic anesthesia, and 
chronic pain clinics. Therefore, research on subspecialties is the main focus, and such studies are conducted in small, closed groups. 
Few extensive partnerships have been formed, and encouragement from colleagues with different interests is not evident. 

Baby Boomer participants. 
- The departments in the Faculty of Medicine are facing problems providing a proper environment and adequate support for 

research. 
Gen X participants. 

- There will always be someone who raises objections during the research initiation process. It would be great if we had an envi-
ronment filled with positive energy. 

Gen Y participants.  

- If there is a person who encourages and motivates us, it will be easier to achieve good research. 

3.2. Establishment of BMC 

The information collected from the questionnaires and focus group discussions through the PAR method was incorporated into the 

Fig. 2. Business model canvas (BMC).  
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BMC for research (Fig. 2). The BMC is a tool that describes business components as nine compartments in a single table. The tool aims 
to ensure that staff within an organization can readily comprehend measures to achieve research goals. Notably, the BMC can also help 
executive managers of the faculty and the department to gain a global overview, thereby facilitating the development of effective 
strategic planning. This study displayed the BMC of the infrastructure related to research in the Department of Anesthesiology in a 
university hospital. 

Customer segments: The primary customer group is the Department of Anesthesiology academic staff. These staff members are the 
target group that must carry out research and publish research findings for different purposes. These include a personal preference for 
research, pursuing a job promotion, and complying with the department and faculty requirements. Currently, the Department of 
Anesthesiology staff is composed of a mix of generations: Baby Boomers, Gen X, and Gen Y. 

Value proposition: The key approach to enhancing research performance and increasing publication output lies in implementing 
the PAL concept. Upon its introduction, several areas will be strengthened. For example, individual research knowledge and skills will 
improve, tangible support and mentoring systems will be provided, teamwork will be fostered, and an environment that actively 
supports and promotes research will be created. Applying research outcomes to clinical practice would also be encouraged, reinforcing 
the importance of research in positively enhancing routine patient care. Another persuasive argument supporting the undertaking of 
research is that it may lead to job promotion within the department or the faculty. 

Channels: Effective communications between staff anesthesiologists and either the Department of Anesthesia or the Faculty of 
Medicine could be achieved through research meeting sessions or email messaging. The Department of Anesthesiology’s research 
office is another channel available to facilitate staff networking within the department or faculty. The research office could also help by 
communicating updates on research news and policies from management to departmental staff. 

Customer relationships: To encourage staff anesthesiologists to participate actively in research, it is proposed that group dis-
cussions and workshops on research start-ups, methodologies, and inspiration should be held. Furthermore, forming research teams of 
staff with similar interests is a complementary approach that could be deployed. 

Key resources: An invaluable resource available within the Department of Anesthesiology is the clinical and scientific data 
collected from patients and other participants. Information related to patients’ demography and clinical courses is routinely recorded 
on paper or electronically at admission and hospital visits and is ready to be utilized. 

Key activities: To maintain a satisfactory level of research and to promote high productivity, regular monitoring and feedback by 
the Research Committee of the Department of Anesthesiology would be necessary. This could be achieved through scheduled research 
progression meetings. The department could also establish a formal monitoring system in which assigned mentors give advice and 
guide the direction of a study to facilitate its completion within a set timescale. 

Key partners: Materials for research, such as clinical and scientific data, could be shared between partner institutions throughout 
Thailand. Experimental and technical support could also be obtained from partner institutions within Thailand and overseas. 
Collaborating research centers in other countries might also offer training opportunities for staff who aim to develop research with 
high-yield publication quality. Additionally, the Department of Anesthesiology could provide research consultation support by ar-
ranging for experienced mentors and research assistants to offer advice and assist with troubleshooting during a research project. 

Cost structure: The costs for the research process (from research design to eventual publication) include expenditure on manu-
script development, consultation, publication, salaries and incentives for research assistants, and incentives for participants. Various 
sponsors, such as the Faculty of Medicine, international institutions, and companies in the private sector, could potentially fund the 
costs. 

Revenue streams: There is the potential for some research projects to generate revenue that could be used to compensate for the 
costs of funding them by various sponsors. High-quality studies (indicated by the ranking and impact factor of journals in which they 
are published) are potential candidates for awards for outstanding research granted by the Faculty of Medicine and national au-
thorities. Furthermore, the Department of Anesthesiology could offer research day leave to reward staff producing high-quality 
research publications. 

4. Discussion 

Doing research is challenging, as is maintaining the level of research productivity. Previous studies reported several barriers to 
initiating healthcare research in developing countries [29–35]. These include work, overloads, limited funding, inadequate human and 
financial capacity, poor research knowledge, absence of a research culture, lack of time and motivation, inadequate supportive sys-
tems, and poorly defined research policies [30–37]. In comparison, the barriers to conducting research in developed countries were 
inaccessibility to research supervisors or mentors, a lack of biostatistical support, insufficient time, inadequate research experience, 
and a lack of supportive enthusiasm from colleagues [32,35]. The common factors in developed and developing countries are the need 
for more time, knowledge, and motivation. All these systemic and individual barriers contributed toward the limitation of conducting 
research and attaining good productivity. Research output is expected to increase with the removal of these barriers. 

Currently, medical research capacity is reported to be unequally distributed. Less than 35% of research authors are from middle- 
income countries, including Thailand [38–40]. The reasons behind this disproportionate research productivity were comparable to 
what is proposed in this study, which is a lack of knowledge and experience, the absence of a mentoring system, unclear research 
policies, and no facilitating systems [38]. 

This study’s questionnaire drew upon information from the literature on problems and barriers to conducting research and hy-
potheses from experts in the field. The TPB, which links attitudes and subjective norms toward the behavior of undertaking research, 
was utilized to create a conceptual framework. The independent variables in the questionnaire were categorized by the hypothesized 
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factors under the principle of the TPB. There were positive results (Likert scale scores >4) for both the participants’ attitudes toward 
research and encouragement from the department and faculty for the conduct of research. However, there were also clear barriers 
(Likert scale scores <4) that may hinder research. Except for addressing data entry into statistical analysis programs, personal skills 
were generally considered insufficient. Examples of deficient skills are observed in formulating research questions, research design, 
data analysis, developing proposals, collecting data, statistical interpretation, and manuscript writing. Participants also generally 
agreed that research involved numerous complicated steps (document processing, obtaining Institutional Review Board approval, 
grant proposal development, requesting data from departmental and hospital databases, and article submission). Furthermore, 
research performance seemed impaired by a lack of time management and a preference for undertaking academic activities other than 
research. Overall, it can be assumed that RM skills and PE are crucial factors that must be emphasized. 

The correlation analyses showed that the older participants had, not surprisingly, published the most international studies. 
Nevertheless, Gen X had the highest research output during the workshops (March 2017–January 2020), averaging 1.9 research 
publications per person. Past studies have confirmed that the number of biomedical sciences publications peak for the Gen X group, or 
approximately 25–30 years since attaining a terminal academic degree [41]. This result implies that older staff members might be less 
incentivized by monetary gains or status than younger generations [42]. Hence, the older staff members were not concerned about 
undertaking research to gain a job promotion. Another possible explanation was the difficulty of keeping up with new technology [43, 
44], including perhaps the more complex research software now available. Therefore, it may be necessary to provide technical 
assistance to more senior department members. Relative to Baby Boomers, Gen Y are more knowledgeable about the usage of novel 
digital tools and devices [44]. Although career success is one of Gen Y’s top motivations, they might not be equally supported by the 
workplace compared with their older colleagues [45,46]. This lack of support could affect the productivity of this generation. 
Additionally, the positive correlations between attitudes and PE and research productivity imply that staff with positive attitudes 
toward conducting research, confidence in conducting research, and the ability to manage time effectively are more likely to have 
higher research productivity. 

Older age corresponded with more years of working experience. Hence, it was not surprising from the regression analysis that age 
contributed to research productivity. This was because higher the number of years of work experience, the higher the likelihood of 
having research published. PE, specifically the ability to manage time to attain a satisfactory work–life balance, could be another 
crucial factor influencing an increase in research output. This result is supported by the TPB. Each of its three main components, 
attitudes, subjective norms or SI, and perceived behavioral control, link to intention and, in turn, behavior. However, intention does 
not always lead to behavior [47]. Instead, perceived behavioral control better reflects actual behavior because it refers to an in-
dividual’s confidence in successfully performing a behavior with organizational support [12]. The regression analysis was consistent 
with what was proposed by the theory and an earlier study [48] in the sense that PE was the most potent factor directly influencing 
intention and behavior, which is what the current investigation termed “research productivity.” Our results imply that Gen X was the 
most productive group during the study period. The Baby Boomers and Gen Y were found to be less productive; moreover, they 
required technological and workplace support systems, respectively. For each of the three generation groups, PE was the core factor 
influencing good research productivity. 

Using PAR for the focus groups, the current investigation found factors similar to those described by other researchers [25,29–35]. 
However, some factors had not been mentioned elsewhere. These were negative attitudes toward doing research, self-perceptions of 
inadequate research creativity, the lack of a monitoring system, the absence of teamwork, and nonexistent communication between 
research groups. An interesting feature of the present study is that PAR could be used to create the PAL concept and BMC, both of which 
could enhance research. A recent publication suggested that studies related to the social science field tend to be only of academic value 
and interest. Conversely, industry-based research can produce practical, real-world, and beneficial knowledge through value creation 
to fulfill the needs of society [49]. A study by Sparre et al. presented the idea that effective management in the modern era relied on 
having the capability to initiate and maintain sustainable change in an organization. Therefore, applying industrial concepts to create 
organizational changes could be beneficial. Moreover, PAR was utilized to create a business model whose values could subsequently be 
implemented in the process of BMI to devise a strategy for improving productivity [50]. By adopting this concept, a BMC was created 
from the information acquired after focus group discussions through PAR engagement with the academic members of the Department 
of Anesthesiology. 

Furthermore, PAR was previously reported to be one of the methods used to gather data from involved practitioners to develop 
values and a strategic plan for BMI and other managerial dimensions [49,51]. BMI is considered to cause immense changes in 
organizational processes and to differ markedly from existing organizational improvement methods [52]. The present study incor-
porated information from the PAL concept and BMC to create BMI (Fig. 3). Drawing upon the three pillars of PAL (personal rein-
forcement, aiding systems, and lifting-up) and the strategic details yielded by the BMC, a strategy was developed to encourage more 
research within the organization. This process could change the attitudes and behavior of academic staff in the department toward 
undertaking research, thereby resulting in higher research productivity. 

The strength of this study is that it is the first to shed light on the connection between PAR, BMC, and BMI in explaining the 
problems of conducting research and developing strategies aimed at improving the research productivity of a university hospital. This 
work is also the first to propose a strategic model to enhance research productivity. This approach differs from previous studies in that 
they only reported the barriers to research, assuming that research performance would be improved after removing the primary 
barriers. 

One of the study’s limitations was the limited time for focus group discussions. Consequently, not every participant was motivated 
to offer their perceptions of the factors acting as barriers to doing research. Additionally, most participants attended ≤3 workshop 
activities on either RM or inspiration. These limitations might result in some information that could identify additional factors 
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affecting research being overlooked. Future research on applying BMI to the research context and identifying outcomes in terms of 
research initiation and productivity is paramount. 

5. Conclusions and future work 

This work focused primarily on using PAR to determine the barriers to research and to help design a BMC to oversee plans for the 
advancement of conducting research. Ultimately, BMI was created to outline a novel strategy to improve the research productivity of 
the Department of Anesthesiology of a university hospital. Future research could adopt this strategy within the Department of 
Anesthesiology and other departments in the Faculty of Medicine and evaluate the research output. The expected outcomes after 
applying BMI to the research culture of the organization are an increase in the number of research publications and greater acceptance 
of the need to undertake research. 
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