Additional File 1: GRAMMS framework—Checklist of items that should be included in mixed methods studies

	Item No
	Recommendation
	Reported on page 

	1
	Describe the justification for using a mixed methods approach to the research question 


	8

	2
	Describe the design in terms of the purpose, priority and sequence of methods
	8

	3
	Describe each method in terms of sampling, data collection and analysis
	8-11 

	4
	Describe where integration has occurred, how it has occurred and who has participated in it


	12

	5
	Describe any limitation of one method associated with the presence of the other method
	23

	6
	Describe any insights gained from mixing or integrating methods


	23


Additional File 2. Individual health worker survey 
	
	Question
	Response

	Section 1: Background Information

	1a
	Questionnaire number
	

	1b
	Code of interviewer
	

	1c
	Name of the region
	

	1d
	Name of the Council
	

	1e
	Name of Health Facility/CHMT/RHMT
	

	1f
	Type of health facility
	· Health center

· District/council hospital

· Regional hospital

· RS/RHMT

· CHMT

· Other (specify)

	1g
	Does this facility act as a higher learning teaching hospital?
	Circle one:

Yes           No



	Section 2: Participant Socio-Demographic Information

	2a
	Sex
	· Female
· Male

	2b
	Age (years)
	

	2c
	What is your highest qualification?
	· Certificate
· Undergraduate

· Postgraduate

· Doctor of Philosophy

· Professional doctorate degree

· Professional and research doctorate degree

· Nil

	2d
	What is the classification level of your current position?
	· Clinical
· Management

· Clinical education

· Research

	2e
	How many years have you worked in this role at any health facility?
	

	2f
	What is your employment status?
	· Permanent
· Locum/temporary/fixed contract

	Section 3: Research Engagement/Participation

	3a
	Have you ever undergone training in research? If yes, where?
	· As part of my formal training in the university or medical college
· As part of Continuous Professional Training after been employed

· Through project support in our institution

· Other (specify)

	3b
	Do you have research tasks in your role (job) description?
	· Yes

· No

	3c
	Have you ever conducted research?
	· Yes (If yes, go to the next question. If no, skip the next question)
· No

	3d
	What types of research were you involved in (multiple responses)?
	· Health system and policy-related research
· Health services research other than clinical trials (e.g., monitoring and evaluation of health services).

· Behavioral or sociological research (e.g., substance use among urban youth).

· Clinical trials (e.g., testing patient safety and efficacy of a new drug).

· Epidemiological research (e.g. Outbreak investigations)

	3e
	If yes above, what roles have you participated in?
	· Research Assistant

· Principal Investigator

· Co-Principal investigator

· Policy advisor

· Others (specify) 

	3f
	Do you conduct research as independent or in collaboration (If with collaboration; Please select the appropriate option)
	· Collaborate with Local University

· Collaborate with International University

· Collaborate with local NGOs

· Collaborate with International NGOs

· Collaborate with local research institution such as (IHI, KCRI and MITU e.t.c)

· Collaborate with National Institute for Medical Research

· Others (specify) 

	Section 4: Interest, experience, confidence, and priority

	
	
	


Section 4: Interest, experience, confidence, and priority
4a. On a scale of 0 to 5 indicate your area of interest in research capacity building for the following items. 0 means the least rated in interest, and 5 means the highest rated in interest. 
	
	Area of Interest
	0
	1
	2
	3
	4
	5

	1
	Finding relevant literature 
	
	
	
	
	
	

	2
	Critically reviewing literature
	
	
	
	
	
	

	3
	Generating research ideas
	
	
	
	
	
	

	4
	Writing a research proposal 
	
	
	
	
	
	

	5
	Research ethics 
	
	
	
	
	
	

	6
	Using research software (e.g. SAS, STATA, Nvivo, etc.)
	
	
	
	
	
	

	7
	Using quantitative research methods
	
	
	
	
	
	

	8
	Using qualitative research methods
	
	
	
	
	
	

	9
	Using mixed methods research design
	
	
	
	
	
	

	10
	Applying for research funding 
	
	
	
	
	
	

	11
	Analyzing and interpreting results 
	
	
	
	
	
	

	12
	Writing and presenting abstract or paper
	
	
	
	
	
	

	13
	Writing and publishing research 
	
	
	
	
	
	

	14
	Managing a research project 
	
	
	
	
	
	


4b. What research areas do you currently have experience in?  

· Finding relevant literature 

· Critically reviewing literature

· Generating research ideas

· Writing a research proposal 

· Research ethics 

· Using research software (e.g. SAS, STATA, Nvivo, etc.)

· Using quantitative research methods

· Using qualitative research methods

· Using mixed methods research design

· Applying for research funding 

· Analyzing and interpreting results 

· Writing and presenting abstract or paper

· Writing and publishing research 

· Managing a research project 

4c. Which research areas do you feel confident in? 

· Finding relevant literature 

· Critically reviewing literature

· Generating research ideas

· Writing a research proposal 

· Research ethics 

· Using research software (e.g. SAS, STATA, Nvivo, etc.)

· Using quantitative research methods

· Using qualitative research methods

· Using mixed methods research design

· Applying for research funding 

· Analyzing and interpreting results 

· Writing and presenting abstract or paper

· Writing and publishing research 

· Managing a research project 

4d. On a scale of 0-5 for the following items indicate priority areas for research training (Consider a situation of limited resources). 0 being least rated as a priority and 5 being highly rated as a priority.
	
	Area of Interest
	0
	1
	2
	3
	4
	5

	1
	Finding relevant literature 
	
	
	
	
	
	

	2
	Critically reviewing literature
	
	
	
	
	
	

	3
	Generating research ideas
	
	
	
	
	
	

	4
	Writing a research proposal 
	
	
	
	
	
	

	5
	Research ethics 
	
	
	
	
	
	

	6
	Using research software (e.g. SAS, STATA, Nvivo, etc.)
	
	
	
	
	
	

	7
	Using quantitative research methods
	
	
	
	
	
	

	8
	Using qualitative research methods
	
	
	
	
	
	

	9
	Using mixed methods research design
	
	
	
	
	
	

	10
	Applying for research funding 
	
	
	
	
	
	

	11
	Analyzing and interpreting results 
	
	
	
	
	
	

	12
	Writing and presenting abstract or paper
	
	
	
	
	
	

	13
	Writing and publishing research 
	
	
	
	
	
	

	14
	Managing a research project 
	
	
	
	
	
	


Section 5: Motivators, enablers and barriers for researchers at an individual level 
5a. On a scale of 0 to 5 indicate how each of the following barriers of research apply to you personally?  0 is least rated as a barrier, and 5 is highly rated as a barrier. 
	
	Barriers for conducting research
	0
	1
	2
	3
	4
	5
	

	1
	Other work roles take priority
	
	
	
	
	
	
	

	2
	Lack of time to do research 
	
	
	
	
	
	
	

	3
	Desire for work/life balance 
	
	
	
	
	
	
	

	4
	Lack of funds for research 
	
	
	
	
	
	
	

	5
	Lack of skills for research 
	
	
	
	
	
	
	

	6
	Lack of suitable backfill 
	
	
	
	
	
	
	

	7
	Lack of administrative support 
	
	
	
	
	
	
	

	8
	Lack of software for research 
	
	
	
	
	
	
	

	9
	Lack of a coordinated approach for research 
	
	
	
	
	
	
	

	10
	Other personal commitments 
	
	
	
	
	
	
	

	11
	Lack access to equipment for research 

results 
	
	
	
	
	
	
	

	12
	Intimated by research language 
	
	
	
	
	
	
	

	13
	Intimated by fear of getting it wrong
	
	
	
	
	
	
	

	14
	Lack of support from management 
	
	
	
	
	
	
	

	15
	Not interested in research 
	
	
	
	
	
	
	

	16
	Isolation
	
	
	
	
	
	
	

	17
	Lack of library/internet access
	
	
	
	
	
	
	

	18
	Other (e.g. limited exposure to research, lack of access to expertise, statistical analysis, lack of knowledge)
	
	
	
	
	
	
	


5b. In a Scale of 0 to 5 indicate how each of the following motivators to do research apply to you personally? 0 is least rated as a motivator, and 5 is highly rated as a motivator. 

	
	Motivators for conducting research
	0
	1
	2
	3
	4
	5

	1
	To develop skills 
	
	
	
	
	
	

	2
	Increased job satisfaction 
	
	
	
	
	
	

	3
	Problem identified that needs changing 
	
	
	
	
	
	

	4
	To keep the brain stimulated 
	
	
	
	
	
	

	5
	Career advancement 
	
	
	
	
	
	

	6
	Research encouraged by managers
	
	
	
	
	
	

	7
	Links to universities 
	
	
	
	
	
	

	8
	Mentors available to supervise 
	
	
	
	
	
	

	9
	Opportunities to participate at own level 
	
	
	
	
	
	

	10
	Desire to prove a theory or hunch
	
	
	
	
	
	

	11
	Dedicated time for research 
	
	
	
	
	
	

	12
	Colleagues doing research 
	
	
	
	
	
	

	13
	Grant funds
	
	
	
	
	
	

	14
	Forms part of postgraduate study 
	
	
	
	
	
	

	15
	Research written into role description 
	
	
	
	
	
	

	16
	Study or research scholarships 
	
	
	
	
	
	

	17
	Other (e.g. to gather evidence that is relevant to practice, to increase knowledge, to keep at cutting edge, support a new health initiative) 
	
	
	
	
	
	


Section 6: Elements of a successful program 
6a. What is your motivation to do research? 

· To improve the quality of care

· To use data for policy or decision making

· To bring in additional resources 

· To develop programs 

· To evaluate the effectiveness of programs 

· To advance my career

Section 7: Elements of effective trainings
7a. How much time would you be willing to dedicate to a research-training program?

· One full day per week, over several months 

· One full day every 2 weeks, over several months 

· One full day per month, over several months 

· Two or 3 full-day intensive

· One-week intensive 

7b. On a scale of 0-5 how effective do you think the following methods of training would be in achieving your learning goals? 0 is least rated as effective and 5 is highly rated as effective. 
	
	Motivators for conducting research
	0
	1
	2
	3
	4
	5

	1
	Workshops/classroom setting 
	
	
	
	
	
	

	2
	Webinar/Zoom 
	
	
	
	
	
	

	3
	Toolkit/resource material  
	
	
	
	
	
	

	4
	Mentorship 
	
	
	
	
	
	

	5
	On the job training
	
	
	
	
	
	


Additional File 3. Facility survey 
Section 1. Background information
1. Please identify the characteristics of your Organization/Team (RS/RHMT/CHMT) in the following areas: -

a. Ownership 

i. Public 

ii. Private not-for-profit (e.g., Faith based organization)

b. Type of Organization/Team

i. Health Centre

ii. District/Council Hospital/DDH

iii. Regional Referral Hospital 

iv. RS/ RHMT

v. CHMT   

c. Location of the facility/team

i. Rural 

ii. Urban

iii. Semi-Urban

d. How many employees exist in your organization or team…...…….?

e. How many personnel are involved in research in your organization …………………?

f. How much in your Annual budget is allocated for research activities ………………… (Tshs)?

g.  What is the source of fund for research activities?

i. Own source

ii. HSBF

iii. O.C

iv. GF

v. Implementing partners

vi. Other (Specify)

Section 2.  Health research infrastructure and coordination
2. What is the current research infrastructure in your organization (Please check the most appropriate answer in the following items)

A. Connectivity and software
A1) Networks and support

i. IT support locally stationed

ii. IT support available if needed

iii. No IT supports

A2) Access to internet 

i. Daily access to internet paid by the organization

ii. Available but, cost covered by individuals

iii. No internet accesses 
A3) Statistical packages (SPSS, Stata etc.) 

i. Not available

ii. Available but personal (owned by employee) 

iii. Provided by the institution and easily accessible 

iv. Provided by the institution but not easily accessible
B. Access to computers and IT service

B1) Provision of computer

i. All staff   

ii. Only for leaders (Top level management) 

iii. Middle level management (Head of Departments/Section or units)

iv. Does not provide computer
B2) Provision of computer printer (access to)

i. All staff   

ii. Only for leaders (Top level management) 

iii. Middle level management (Head of Departments/Sections or units)

iv. Does not provide computer printer
B3) Provision of internet access 

i. All staff   

ii. Only for leaders (Top level management) 

iii. Middle level management 

iv. Provided to technical staff with specific duties (e.g. HMIS focal person)

v. Does not provide internet access 
C. Availability and accessibility of health research resources materials

i. Access to HINARI 

ii. Access to free electronic journals   

iii. Hard copies of current scientific journals

iv. Books
D. Does your facility/Team have a research coordinator (Yes/No)
E. If yes, how do you rate in a scale of 0 to 5 the following coordination activities in your organization/institution?
	
	Motivators for conducting research
	0
	1
	2
	3
	4
	5

	1
	How do you rate coordination activities
	
	
	
	
	
	

	2
	Existence of ongoing research activities
	
	
	
	
	
	

	3
	Existence of recent publications or about to be submitted manuscripts in peer reviewed journals  
	
	
	
	
	
	

	4
	Existence of regular forums/meetings for sharing research activities
	
	
	
	
	
	

	5
	Existence of scheduled research capacity building
	
	
	
	
	
	

	6
	Existence of research proposal under development and/or submitted
	
	
	
	
	
	


Section 3.  Research involvement/engagement
1. How is your organization involved in research (Multiple responses)
a. In what types of research is your organization/Team currently involved?

i. Health System and Policy-related research

ii. Health services research other than clinical trials (e.g., monitoring and evaluation of health services).

iii. Behavioral or sociological research (e.g., substance use among urban youth).

iv. Clinical trials (e.g., testing patient safety and efficacy of a new drug).

v. Epidemiological research (e.g., Outbreak investigations)
b. To what extent is your organization/Team currently involved in research (Multiple responses)?

i. We conduct research in partnership with one or more institutions (e.g., with a faculty member at a university)

ii. We conduct research in partnership with CSOs or NGOs

iii. We conduct research on our own 

iv. We advise on research being conducted by others (e.g., serving on a study advisory committee)

v. We endorse or support research being conducted by others (e.g., writing a letter of support for a study, allowing research to be conducted at our organization)

vi. We participate in research training being conducted by others (e.g., serving as a site for a multisite study)
c. What partnerships/collaborations in research does your organization have? 
i. What type of collaborators/partners is your organization working with?
1. Local partners
2. International partners
3. Both Local and International partners
4. None
ii. What is the nature of the partnership/collaboration? 
1. Technical collaboration
2. Financial support
3. Both technical and financial
4. None

Section 4.  Importance, motivations and priority for research  

2. How Important is research in your organization/team?

i. Not very important 

ii. Important

iii. Moderately important 

iv. Somewhat   important 

v. Not very important 
3. What are the main motivations for your organization wanting to develop its ability to conduct research or partner with academic institutions (Multiple responses)?

i. To use data for policy 

ii. To use data for local improvement of services

iii. To bring in additional resources 

iv. To develop programs 

v. To evaluate the effectiveness of programs 

vi. To monitor productivity

vii. To support staff
4. In a scale of 0 to 5 indicate whether the following items are priority areas for research training in your organization 
	
	 Priority areas for research
	0
	1
	2
	3
	4
	5

	1
	Research methodology   
	
	
	
	
	
	

	2
	Software (e.g. STATA, SAS, Nvivo, etc)
	
	
	
	
	
	

	3
	Existence of regular forums/meetings for sharing research activities
	
	
	
	
	
	

	4
	Setting research priorities using participatory approaches 
	
	
	
	
	
	

	5
	Developing a research proposal/scientific writing 
	
	
	
	
	
	

	6
	Data collection 
	
	
	
	
	
	

	7
	Data analysis 
	
	
	
	
	
	

	8
	Evaluating or reviewing research results 
	
	
	
	
	
	

	9
	Developing a research proposal for funding
	
	
	
	
	
	

	10
	Evaluating research proposals
	
	
	
	
	
	

	11
	Preparing and submitting scientific papers for publication
	
	
	
	
	
	

	12
	Managing health research projects
	
	
	
	
	
	

	13
	Teaching or training others to produce research (facilitation and mentorship skills)
	
	
	
	
	
	

	14
	Training others to utilize research results (for decision making)
	
	
	
	
	
	

	15
	Reviewing or monitoring ethical aspects of research (Ethics in research)
	
	
	
	
	
	

	16
	Preparing policy brief for policy and decision making
	
	
	
	
	
	

	17
	Developing new interventions, practices from evidence
	
	
	
	
	
	

	18
	Preparing media briefs to the general public 
	
	
	
	
	
	

	19
	Obtaining patents or product development
	
	
	
	
	
	


Section 5. Elements of effective trainings  
5. What are important elements/aspects to be considered for the proposed research training program to be effective in your organization?

a. Participants selection. Which level of staff member would you be willing to send to a research training program?

i. Hospital director/In-charges/ manager 

ii. Associate/coordinator of various programs, projects or interventions

iii. Head of Departments/Sections or Units

iv. Specialist Doctors 

v. Doctors (general practitioners (MD/DDS)

vi. Nursing Officer

vii. Assistant Nursing Officers 

viii. Laboratory staff

ix. Pharmacists

x. Other Healthcare providers

xi. Not willing to send any staff member 
b. Time allocated for training. How much of your time, or a staff member’s time, would you be willing to dedicate to a research training program?

i. One full day per week, over several months

ii. Two or 3 full-day intensive

iii. One-week intensive 
c. Training methodology. In a scale of 0-5 how effective do you think the following methods of training would be in achieving the learning goals? 
	
	Effectiveness of training methodology
	0
	1
	2
	3
	4
	5

	1
	Workshops/classroom setting 
	
	
	
	
	
	

	2
	Webinar (e.g., Zoom 
	
	
	
	
	
	

	3
	Toolkit/resource materials 
	
	
	
	
	
	

	4
	Mentorship for research
	
	
	
	
	
	

	5
	On the job training
	
	
	
	
	
	


6. What do you consider as critical factors for success or failure in conducting research?  

a. In a scale of 0 to 5 what are the biggest barriers to research in your organization?
	
	Barriers for conducting research
	0
	1
	2
	3
	4
	5

	1
	Inadequate technical expertise-Research proposal writing
	
	
	
	
	
	

	2
	Inadequate technical expertise-Data analysis
	
	
	
	
	
	

	3
	Inadequate technical expertise-Scientific writings
	
	
	
	
	
	

	4
	Inadequate motivation
	
	
	
	
	
	

	5
	Inadequate financial resources
	
	
	
	
	
	

	6
	Inadequate infrastructure to support research
	
	
	
	
	
	

	7
	Inadequate data
	
	
	
	
	
	

	8
	Inadequate time
	
	
	
	
	
	

	9
	Others (specify)
	
	
	
	
	
	


b. In a scale of 0 to 5 what are the most important facilitators to research? 

	
	Facilitators for conducting research
	0
	1
	2
	3
	4
	5

	1
	Technical expertise-Research proposal writing
	
	
	
	
	
	

	2
	Technical expertise-Data analysis
	
	
	
	
	
	

	3
	Technical expertise-Scientific writings
	
	
	
	
	
	

	4
	Motivation
	
	
	
	
	
	

	5
	Financial resources
	
	
	
	
	
	

	6
	Infrastructure to support research
	
	
	
	
	
	

	7
	Rich availability of data
	
	
	
	
	
	

	8
	Time
	
	
	
	
	
	

	9
	Other (specify)
	
	
	
	
	
	


Additional File 4. Interview protocol 
1) Please describe your role/function in the facility/team or organization. 

2) Could you describe how your facility/team or organization participate sin research. 

Probes

a. Is your facility/team or organization engaged in research? 

b. What types of research the facility/team or organization is engaged? 

c. To what extent is your facility engaged in research? 

3) What are your main motivations for conducting research? 

4) What research structures/supports/processes currently exist within your organization, facility or team?

Probes

a. Is there specific unit/section or department coordinating research? 

b. Is there specific person assigned research coordination roles?

c. Is there specific budget allocated for research activities?

d. Is there guidelines or protocols to support research activities? 

e. Do you have a Memorandum of understanding from nearby University

f. Do you have support from National Institute for Medical Research (NIMR)?

5) What are the biggest barriers for conducting research in your organization/facility/team?

Probes 

a.  Lack of knowledge or skills

b. Lack of time

c. Lack of resources 

d. Lack of motivation 

e. Not part of job description 

6) What opportunities for capacity building in research are available in your organization?

Probes

a. The presence of any organization support research activities 

b. The presence of trained individuals in research

c. The presence of teaching materials for research
7) What are your main priorities for training in research?  What competencies are most important to develop?  

8) How much time would you be willing to dedicate to a research training program? 

9) What is the most effective way of delivering research capacity building program? 

10) What do you consider to be the critical factors in establishing a strong research capacity building program? 

11) How can the research culture in this facility/team or organization be strengthened?

12) We want to understand how to implement change successfully in your organization 

· How easy is it to initiate change in your organization?

· Who are the innovators within your organization? 

· How is best practice shared across the organization? 

· How are the staff developed within the organization?

· How does the organization reward innovation?

13) Is there anything that has not be covered in this discussion and you want to explain?   

Specific questions for RHMTs and ministries officials
14) What is your opinion with regards to design and implementation of research capacity building program for lower levels that you are supervising? 

Probe

i) Priority areas for research capacity building

ii) Modality of conducting training (Time, face to face or Zoom e.t.c)

iii) Participants for the trainings

15) What support could you provide to ensure success in health research capacity building program for the lower levels institutions, facilities or teams that you are supervising?
Additional File 5. Experience and confidence in conducting research activities
	Experience and confidence of healthcare workers (N=209)
	Experience

n(%)
	Confidence 

n(%)

	Finding relevant literature
	128(61.2%)
	106(50.7%)

	Critically reviewing literature
	102(48.8%)
	74(35.4%)

	Generating research ideas
	108(51.7%)
	81(38.8%)

	Writing a research proposal
	110(52.6%)
	92(44%)

	Research ethics
	71(34%)
	46(22%)

	Using research software
	74(35.4%)
	53(25.4%)

	Using quantitative research methods
	71(34%)
	60(28.7%)

	Using qualitative research methods
	72(34.5%)
	41(19.6%)

	Using mixed methods research design
	53(25.4%)
	35(16.8%)

	Applying for research funding
	25(12%)
	16(7.7%)

	Analyzing and interpreting results
	59(28.2%)
	47(22.5%)

	Writing and presenting abstract or paper
	45(21.5%)
	35(16.8%)

	Writing and publishing research
	39(18.7%)
	21(10.1%)

	Managing a research project
	26(12.4%)
	19(9.1%)


Additional File 6.  Areas of interest in research capacity building 

	Areas of interest in research capacity building (N=443)
	None/ Very low

n(%)
	Low/Medium

n(%)
	High/Very High

n(%)

	Finding relevant literature
	19(4.3%)
	142(32.1%)
	282(63.7%)

	Critically reviewing literature
	16(3.6%)
	131(29.6%)
	296(66.8%)

	Generating research ideas
	10(2.3%)
	112(25.3%)
	321 (72.5%)

	Writing a research proposal
	7(1.6%)
	105(23.7%)
	331 (74.7%)

	Research ethics
	14(3.2%)
	124(28%)
	305 (68.8%)

	Using research software
	9(2%)
	142(32.1%)
	292 (65.9%)

	Using quantitative research methods
	7(1.6%)
	109(24.6%)
	327(73.8%)

	Using qualitative research methods
	10(2.3%)
	122(27.5%)
	311(70.2%)

	Using mixed methods research design
	11(2.5%)
	108(24.4%)
	324(73.1%)

	Applying for research funding
	7(1.6%)
	73(16.5%)
	363(81.9%)

	Analyzing and interpreting results
	4(0.9%)
	111(25.1%)
	328(74%)

	Writing and presenting abstract
	8(1.8%)
	101(22.8%)
	334(75.4%)

	Writing and publishing research
	4(0.9%)
	81(18.3%)
	358(80.8%)

	Managing a research project
	4(0.9%)
	84(19%)
	355(80.1%)


