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Using Visual Diagrams to
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Mixed-Methods Research Design

Procedures

Mixed Methods in Public Health Research in Taiwan:

Using Visual Diagrams to Communicate Complex Design Procedures

SU-I HOU, DRPH, CPH, MCHES, RN

MICHAEL D. FETTERS, MD, MPH, MA

Abstract

Scholars introduce modern mixed methods research (MMR) and its application in public health
research in Taiwan. Specifically, they showcase a multi-phased Taiwan Cervical Cancer Screening
mixed methods study using visual diagrams to communicate complex design procedures. While some
previous researchers have incorporated quantitative and qualitative data in research, here we hope to
provide significant clarity to guide those new to the MMR field. We have structured the paper in the
following way. First, we provide a brief overview of mixed methods research. Second, we illustrate the
compelling need for MMR from a public health perspective using cancer screenings as an example.
Third, we introduce the Taiwan Cervical Cancer Screening Program as an exemplar of MMR applica-
tion and the utility of visual diagrams. Study methodology can be applied to international researchers
and scholars from interdisciplinary fields beyond public health.
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Many public health problems are complex. To date, most researchers have attempted to solve these
complex problems by using monomethod research approaches. Monomethod research approaches in
essence use exclusively quantitative research approaches or exclusively qualitative approaches (Ted-
dlie & Tashakkori, 2009). Over the past three decades, the mixed methods research paradigm has
emerged as a third alternative to quantitative and qualitative research paradigms (Creswell & Clark,
2018). Although modern mixed methods research was established in the late 1980’s and still has a rel-
atively short history, researchers around the globe are embracing mixed methods research (Fetters,
2016). By integrating both qualitative and quantitative procedures, mixed methods research offers the
power of numbers (quantitative) and stories (qualitative) for investigating complex social, behavioral
and health sciences (Pluye & Hong, 2013). Researchers and scholars from public health fields and other
social and behavioral science areas can learn the value of modern mixed methods methodology and its
development, and how to use visual diagrams to communicate complex mixed methods design proce-
dures.

By definition Mixed Methods Research (MMR) is “a research approach or methodology: (1) focusing
on research questions that call for real-life contextual understandings, multi-level perspectives, and
cultural influences; (2) employing rigorous quantitative research assessing magnitude and frequency of
constructs and rigorous qualitative research exploring the meaning and understanding of constructs;
(3) utilizing multiple methods (e.g., intervention trials and in-depth interviews); (4) intentionally inte-
grating or combining these methods to draw on the strengths of each; and (5) framing the investigation
within philosophical and theoretical positions” (Creswell, Klassen, Plano Clark, & Clegg Smith, 20r1).
A hallmark of mixed methods research is a focus on integration. Fetters and Freshwater propose all
mixed methods researchers should take the mixed methods challenge, that is, to consider how to inte-
grate both the qualitative and quantitative data together to achieve a whole greater than the sum of the
individual parts. They illustrate this concept numerically as 1 + 1 = 3 (Fetters & Freshwater, 2015). Simply
stated, this means the whole (3) is greater than the sum of the respective qualitative (1) and quantita-
tive (1) parts. By integrating, researchers can gain new insights, and more robust conclusions. Ironically,
while mixed methods seem strange to many researchers, there are many examples of mixed methods
thinking outside of the research world. For example, consumers on their favorite shopping website
leave and read reviews for the products they purchased using a five-star quality rating system as well as
qualitative comments. By looking at both the star rating (quantitative) and the comments (qualitative),
consumers can make informed decisions about purchases.

Mixed Methods Research Internationally and in Taiwan

International literature on mixed methods research

The modern field of mixed methods research was established in the late 1980’s, and there are over 50
books published on this topic. A number of events signify the growth and vibrancy of the field. The
Journal of Mixed Methods Research completed ten years of publication in 2016 (Fetters & Molina-
Aczorin, 2017), and the International Journal of Multiple Research Approaches re-launched in 2017 after
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publication from 2007 to 2015. The Mixed Methods International Research Association (MMIRA) con-
vened the first MMIRA conference in Boston, in 2014 (Mertens, et al., 2016). The Japan Society of
Mixed Methods Research became the first affiliate of the MMIRA in 2016. In 2017, the first MMIRA
Chapter, the Caribbean Chapter of MMIRA was announced. These developments underscore the
growth of mixed methods research internationally.

Rationale for Using MMR in Taiwan

As a rapidly aging society, the population of people in Taiwan with cancers and chronic diseases has
reached unprecedented levels that continue to grow (Chen, You, Lin, Hsu, & Yang, 2002). Cancer has
continued to be the leading cause of death in Taiwan for more than 30 years. Trends of cancer incidence
in Taiwan have shown a significant and persistent increase of 1.7% per year from 2002 to 2012 at rates
higher than other countries (Chiang, et al., 2016).

While Taiwan has universal health coverage for regular preventive health services including cancer
screenings among middle-aged adults age 40 years and older, cancer screening utilization is disappoint-
ingly low. Lessons learned from the few existing studies examining selected cancer-screening utiliza-
tion among community and worksite groups in Taiwan reveal continued and general need to encourage
preventive health services utilization (Hou & Chen, 2004; Hou & Chen, 2005; Hou, Fernandez, Baum-
ler, & Parcel, 2002; Hou, Fernandez, Baumler, Parcel, & Chen, 2003; Hou, Hou, & Hou, 2014; Hou &
Hou, 2014). Previous cancer screening studies in Taiwan show that only 62% of married women and
31% of single women from a community sample reported a Pap test in the preceding 3 years (Hou, et
al., 2003), and less than 30% of a worksite sample had ever had a fecal occult blood test (FOBT) for col-
orectal cancer screening (Hou & Chen, 2004). Cancer education and screening programs are critical to
relieve the cancer burden as many cancers are potentially preventable via modified behavioral lifestyles
or early detection via regular screenings. Culturally tailored and innovative screening interventions
have been demonstrated effective to significantly encourage more non-adherent women enrolled in the
intervention group than in the control group to receive a pap test within 6 months (50% vs. 32%) (Hou,
et al., 2002), and encouraged 74% of a midlife workplace sample to return a completed FOBT within 4
weeks (Hou & Chen, 2004; Hou & Chen, 2005).

Implementing effective cancer screening programs and public health services are complex and require
interdisciplinary collaboration of many health professionals including nurses, health educators, physi-
cians, social workers, care managers, as well as various community partners. Culturally tailored and
innovative screening interventions require deeper understanding of the complex interplay of social,
interpersonal, and individual factors influencing the adoption of preventive and screening behaviors.
Evaluation and optimization of the delivery of public health programs requires sophisticated research
procedures capable of adequately grasping the complexity of the public health enterprise. Mixed meth-
ods research which uses qualitative and quantitative data collection procedures, is particularly appro-
priate for addressing the complex research problems in the field of public health.

Despite the relevance of mixed methods research procedures for investigating complex public health
issues, there are limited mixed methods research articles about public health in Taiwan. We conducted
a literature search combining the key terms of “mix methods,” “public health,” and “Taiwan” using
both the EBSCO host databases and “national library database” in Taiwan with no limitation on time
period. This search failed to reveal a single article in the National Library Database in Taiwan when
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using the terms “mix methods” and “public health”. We then just used “mix methods” as the key
search term. The search revealed five articles from the National Library Database in Taiwan and only
one article in the EBSCO host databases conducted in Taiwan using mixed methods.

Using “mixed methods research” as the sole search term may not return some studies that used mixed
methods research procedures in cases when the authors did not use the language of mixed methods
research (Molina-Azorin & Fetters, 2016). Thus, it is possible that additional studies could be identified
if we had used a different search strategy. However, it is unlikely such studies would have used state-
of-the-art mixed methods procedures if they did not include mixed methods in the paper. Thus, like
Ivankova & Kawamura (2010), we chose “mixed methods” as our key term as we sought studies where
the authors were aware of the mixed methods research paradigm and intentionally used “mixed meth-
ods” in their study titles or abstract. As a final step, we examined carefully the actual content of all
articles identified in the search as “mixed methods studies,” to ensure that all the studies actually met
criteria or discussed issues or trends related to mixed methods research.

Based on our literature search in Chinese and English, the few existing mixed methods research articles
identified in Taiwan discussed either mixed methodology as a future trend in social and educational
research (Hsieh, 2007), or the qualitative-quantitative debates and mixed methods as a new third para-
digm (Kuo, 2011). Existing literature in Taiwan mostly pertains to applications in educational research
(Tsai & Chauo, 2008; Sung & Pan, 2010). There were two articles identified applying mixed methods
in the public health field. One evaluated a health screening program for migrant women to Taiwan
(Huang, Mathers, Chia, Shiu, & Kao, 2016), and the other focused on exploring staff understanding
and attitudes towards a hospital-balanced scorecard implementation (Ma, Hsu, Huang, Tsai, & Ying,
20I11).

Researchers in Taiwan have shown the potential to produce quality mixed methods research. This
could be enhanced by better understanding of mixed methods design procedures. Thus, the purpose of
this illustration of mixed methods research in public health in Taiwan that follows is to enhance under-
standing of mixed methods research procedures and to demonstrate the potential for these procedures
to be applied much more broadly in public health research. Lessons learned can also be applied to other
countries across the world.

An application of mixed methods procedures in public health research

To provide an example of the application of MMR in public health research, here we introduce the
Taiwan Cervical Cancer Screening Program, a sophisticated multi-phase mixed methods study, pub-
lished via a series peer-reviewed articles in Journal of Community Health, Healthcare for Women Interna-
tional, AWHONN Lifelines,Health Promotion Practices, California Journal of Health Promotion, Preventive
Medicine, International Journal of Behavioral Medicine, and a book chapter (Hou, et al., 2002; Hou, et al.,
2003; Hou & Lessick, 2002; Hou, Fernandez, & Parcel, 2004; Hou & Luh, 2005; Hou, 2005; Hou, 2006a;
Hou, 2006b). This study, “Love Yourself before You Take Care of Your Family”, was a hospital-based com-
munity outreach program implemented to increase cervical cancer screening among women in Taiwan.
This program of research involved a comprehensive process for the development and evaluation of a
theory- and evidence-based cancer screening intervention program for Chinese women. This program
of mixed methods research involved three major phases: (1) Instrument development and needs assess-
ment (Hou et al, 2003; Hou & Lessick, 2002; Hou & Luh, 2005); (2) Intervention development using
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a framework called Intervention Mapping (Hou et al, 2004; Hou, 2006a; Hou, 2006b); and (3) Program
evaluation using a randomized-controlled trial (Hou et al, 2002; Hou, 2005). The mixed methods design
procedures are illustrated using visual diagrams in order to facilitate communication and understand-
ing [Creswell & Clark, 2018). The visual diagrams of Phase [ to IV of the study help provide a new way
to communicate and link the complex mixed methods research design phases, procedures, and prod-
ucts together for readers to better understand the methodological approaches (Figures 1-4).

Phase I Exploring Sequential Design for Instrument Item Development

Phase [ explored, developed, and tested study instrument items using an exploratory sequential design.
As illustrated in Figure 1, the study explored survey items by reviewing existing literature and theories,
and then developing qualitative interview questions. The qualitative data collection involved one-on-
one interviews with 14 never-been-tested Chinese women to identify key barriers to cervical cancer
screenings. Four screening belief constructs (perceived benefits, barriers, norms, and perceived cancer
risk), and screening-related knowledge were identified with corresponding items drafted. This quanti-
tative measurement tool was then preliminarily tested with a sample 125 women in Taiwan. The prelim-
inarily quantitative results showed that measurement scales were reliable, and all four screening beliefs
and knowledge were significantly related to cervical cancer screening history (Figure 1).

Taiwan Cervical Cancer Screening Project

Phase | — Exploratory Sequential Design: Exploring, Developing, & Testing Instrument Items

Explore Develo
sur;vey — Qual data = Qual data studyp QUAN data — QUAN data it -
. ) . . nterpretation
. collection analysis analysis
items Yy Instrument collection y
Procedures: Procedures: Procedures: Procedures: procedures: Procadures: procedures:
* Review existing * Criterion sampling + Coding * Incorporate behavioral A self-admin 73 item + Scale reliabilities + Summarize scale
literature (Female; age 20+ yrs) + Thematic theoretical constructs survey * Factor analysis statistics

+ Review behavioral
theoretical
constructs

¢ Theory-based construct
sampling (Trans-
theoretical model)

+ Incorporate qualitative
themes identified
- Screening Beliefs

development * Evidence for
construct validity

+ Evidence of scale

+ N=125/160 (78%
response safe)

Female family

+ Develop qualitative <+ N=14 Chinese women (Perceived pros/cons members of Products: reliability
interview questions * One-on-one semi- Perceived cancer risk inpatients at a major + Cronbach's alpha
structured interviews Perceived screening norms) teaching hospital, + Factor loadings
Products: Products: * Write items/adopt from Taiwan + Measurement fit Products:
—_— ) * Coded texts theories / literature / + Correlations v Dascristive of scal
* Draft theoretical / * Key barriers identified  qualitative data for each escriptive of scale
conceptual model constructs
« Qualitative Products: construct/subscale Products: + Preliminarily validated

Demographics
Lack of screening knowledge
Low perceived cancer risk Products:
Barriers (embarrassment)  + Theory-based English-
Gender of healthcare provider Chinese Bilingual Instrument
+ A 73-item survey of
- Screening experience
- Screen-related beliefs
- Screen-related knowledge
- Demographics

* Field notes
* Transcripts

instrument of
measure theoretical
constructs

* Numerical items
& scale scores

interview guide

Perceived Pros (n=13) a = .87
Perceived Cons (n=13) a =.79
Perceived Norms (n=4) a = .63
Perceived Risk (n=3) a = .81
Screening Knowledge (n=16) a = .80
Reference: Hou & Lessick. (2002).

Reference: Hou, Fernandez, Baumler,, Parcel & Chen. (2003) Reference: Hou, S. & Luh, W. (2005).

Figure 1 — Exploratory sequential design — Exploring, developing, & testing instrument items

Phase II Intervention Development Using Intervention Mapping Framework

Phase Il was designed with lessons learned from Phase I. Researchers produced a three-month direct-



7 Su-1 Hou

mail campaign intervention program that was pretested in an 8-person focus group. As illustrated in
Figure 2, this “Love Yourself before You Take Care of Your Family” cervical cancer screening project was
developed using the Intervention Mapping framework (IM), an innovative process of designing theory-
and evidence-based interventions. Intervention Mapping involves an inter-connected iterative six-step
process to ensure that theory and evidence guiding (a) the identification of psychosocial and environ-
mental determinants related to cancer screening behavior, and (b) the selection of the most appropriate
methods and strategies to address the identified determinants (Figure 2).
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Taiwan Cervical Cancer Screening Project
“Love Yourself before You Take Care of Your Family”

Phase Il — Intervention Development & Pre-testing

Procedures:

* N=125 Chinese females

+  73-item survey with
open-ended items

Step 1: Needs Assessment
Quan data collections & analyses
Qual data collections & analyses

!

Step 2: Change Objective Matrices Procedures:

Behavioral: + Quided by theories

Women schedule & obtain a pap * Include key constructs/factors
Environmental: identified in Phase | & Step 1
Female doctors perform pap tests

Procedures:

Step 3: Methods & Applications + Guided by theories & literature
Select theory-based intervention .

methods & practical applications

/ norms / risk / cue to action)

& Step 1

Use qual & QUAN Data from Phase |

Products:

= Factors influence cervical cancer screening

* Descriptive & logistic regression results

* Discuss extent to which qual dimensions were
validated via the QUAN survey scales

Products:
* Theory & evidence-based matrices of change
objectives for program intervention

{Intention, knowledge, pros / cons

Products:

+ A method & strategy matrix matching with key
determinants (screening knowledge, beliefs, &
environmental factors)

* Ensure applications address change

objectives
+ Expert panel review methods &

1 applications (n=3)
Step 4: Intervention Program

Prog themes / scope [ sequence
Materials / protocals / pretest

!

Step 5: Program Adoption &
Implementation (A&I)

Procedures:

Step 6: Program Evaluation = Review program logic model
' * Develop process & outcome
evaluation items
« Evaluation design & plan

Procedures:

on Steps 1-3 analyses
* Qual focus group pretest (n=8)
program materials

Procedures:
= |dentify A&I barriers
= Stakeholder qualitative

interviews & consultation (n=5)

Reference: Hou, Fernandez, & Parcel (2004); Hou (2006a); Hou (2006b).

Figure 2 — Intervention Development & Pre-testing

* Develop program materials based

Products:
* A 3-mon. direct mail campaign materials
1st month -
[personalized welcome letter [ cervical cancer
& Pap brochure / quotes of other women'’s
experience / screening schedule w/ dr. info.]
2" month -
[personalized screening invitation letter /
female doctor provide pap test / role model
stories / fact sheet / updated dr. schedule]
3 month -
[phone intervention / letter reminders)

Products:

« Factors influencing program A&I
* A&l matrix

* Design intervention for A&I

Products:

Evaluation plan (n=424; 212 intervention / 212 control)
See Phase Ill Evaluation Study Figure

* Primary outcome: Women obtain a pap screening

« Secondary outcomes: changes in knowledge, beliefs, etc.
*  Process evaluation components
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Phase III Evaluation Study Using Embedded Mixed Methods Research Design

Phase III was a randomized controlled trial (RCT) to evaluate the effectiveness of the intervention
developed in Phase II. The primary outcome of the RCT evaluation study was receiving a cervical can-
cer screening (Pap smear test) after the intervention. A secondary outcome was change knowledge and
beliefs concerning cervical cancer screening. Female family members of inpatients who were admit-
ted into a major teaching hospital in Taichung, Taiwan were asked about their cervical cancer screen-
ing history. Women who had not had a cervical cancer screening in the past 12 months were identified
as non-adherent and thus the were eligible to participate in the randomized controlled intervention
trial (total n=424; with 212 women in each group). As illustrated in Figure 3, this quantitative-domi-
nant evaluation design embedded qualitative data collection (a) beforethe experiment to gather input on
measures, as well as intervention ideas and feasibility; (d) duringthe experiment to document implemen-
tation process and fidelity; and (c) after the experiment to describe the impact (Figure 3).
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Phase Il - MMR Evaluation Study (Randomized-Controlled Trial)

Qualitative
BEFORE

- |

Quantitative Experiment

Experimental Intervention

1

Qualitative
DURING

-

Qualitative

”n

AFTER

Conduct the gualitative Strand BEFORE Conduct the qualitative strand Conduct the qualitative strand AFTER
the Experiment DURING the Experiment the Experiment
*  Objectives: *  Objectives: *  Objectives:
(1) Gather input on factors related to Describe the program (1) Describe impact of the
pap screening adoption implementation process & fidelity intervention
(2) Obtain ideas on measures, (2) Explain why the intervention
intervention strategies & feasibility *  Procedures: worked or not
factors * Interviews Implementers (n=6)
*  Process evaluation questions *  Procedures:
*  Procedures: *  Program implementation & *  Follow-up phone calls to women
*  One-on-one interview (n=14) and observations & document review in the intervention group
focus group interview (n=8) *  Analyze qualitative interview data * Reached rate: (134/212) = 63.2%
*  Analyze the qualitative data using & documentation reviews *  Analyze post-intervention open-
theme development and quotes ended survey questions
identification «  Products: (247/424)=58.0% follow-up rate
(1) Describe the process evaluation
*  Products: Data helped with (2) Describe intervention fidelity *  Products: Findings helped
(1) Instrument development (3) Describe issues related to (1) Describe characteristics of
(2) Intervention material development implementation & suggestions screening early vs. late adopters
(3) Intervention design and on program improvement (2) Describe the effect of the boost
recruitment procedures phone intervention on screening
adoption
(3) Describe why and when
outcomes occurred

Reference: Hou, Fernandez, Baumler, & Parcel (2002); Hou & Lessick (2002); Hou, Fernandez, & Parcel (2004);
Hou & Luh (2005); Hou (2005); & Hou (2006a).

Figure 3 — Evaluation Embedded Design (Randomized-Controlled Trial)

Results showed women in the intervention group reported a higher rate of receiving cervical cancer
screening than women in the comparison group (50% vs. 32%; p=.002). Baseline data from the ran-
domized controlled intervention trial was further used to confirm the final validated study instrument.
Reliabilities showed good internal consistencies for the perceived pros, cons, and susceptibilities scales
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(alpha ranged from .78 to .87). Factor analysis showed good construct validity revealing concordant pat-
terns with the behavioral constructs used. This validated culturally sensitive and theory-based mea-
surement tool was published with English-Chinese side-by-side to facilitate use by other researchers
conducting similar studies (Hou & Luh, 2005). This multi-phase mixed-methods cervical cancer
screening program among Chinese women was invited for inclusion in the CDC Chronic Disease Pre-
vention Database to serve as a model to assist researchers and practitioners in planning, implementing,
and evaluating health promotion programs in cancer screening (Figure 4).

Taiwan Cervical Cancer Screening Project
“Love Yourself before You Take Care of Your Family”

Multi-Phase Diagram - Taiwan Cervical Cancer Screening MMR Study

Theoretical
constructs /
conceptual model
modification

’ Exploratory Sequential Design ... (con’t) >

Intervention
development using
Intervention Mapping
(IM) framework

(con’t) ... Exploratory Sequential Design > < Convergent & Sequential Designs >

Continued program
improvement &
feedback

Formative qualitative

- data collection & ‘

analyses

Review existing
literature &
behavioral theories

Propose theoretical
constructs / conceptual
framework

Theoretical construct test /
Instrument validation

- Quantitative data -

collection & analyses

Qualitative pilot program

‘ materials / Qualitative data -

collection & analyses

Develop survey
instrument

Evaluation study via randomized controlled Evaluation & result
trial (RCT) / Quantitative & qualitative - dissemination and
embedded data collection & analyses publications

< Embedded Design >

Reference: Hou, Fernandez, Baumler, & Parcel (2002); Hou & Lessick (2002); Hou, Fernandez, Baumler, Parcel & Chen (2003); Hou, Fernandez, & Parcel (2004); Hou & Luh (2005); Hou (2005); Hou (2006a); Hou (2006b).

Figure 4 — Multi-Phase Mixed Methods Research Design

This Taiwan cervical cancer screening project was published using the concept of staged integration
(Fetters, Curry, & Creswell, 2013) via a series of papers from the single multi-phased mixed methods
study, including a qualitative paper (Hou & Lessick, 2002), two quantitative papers (Hou, et al., 2003;
Hou, 2006a); an instrument development paper (Hou & Luh, 2005), a mixed methods intervention
development paper using the Intervention Mapping framework to link all three major phases together
(Hou, et al, 2004), two evaluation papers highlighting the project outcomes (Hou, et al., 2002; Hou,
2005), and book chapter used to introduce comprehensively the overall project through use of figures,
tables, and intervention material samples (Hou, 2006b).

In this paper, we have introduced this sophisticated multi-phase project that illustrates the complexity,
rigor, power, and synergy for publication resulting from using a mixed methods approach. The mixed-
methods diagrams have been found to greatly facilitate understanding of various study phases and
designs [Phase I, II, III, and the multi-phase figures], and showcase how a series of multiple papers,
including a methodological paper, can be published from a program of mixed methods research and
integration via the reporting dimension.
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Conclusion

As illustrated by the example presented here, mixed methods research offers the power of numbers
and stories for investigating complex social and health problems. Understanding the context for using
MMR in Taiwan from a public health perspective underscores the opportunity for applications of
mixed methods in public health research. While a concise overview of mixed methods research, this
paper illustrates a sophisticated mixed methods cervical cancer screening program of research based in
Taiwan as an exemplar of MMR application. Visual diagrams greatly facilitate communication of com-
plex mixed methods design procedures. As illustrated, multiple papers can be published from a mixed
method program of research, and this work illustrates mixed methods research integration through the
reporting dimension. The methodology discussed can be applied to interdisciplinary fields of research
and across the world.

¢ Ethical approval: “All procedures performed in studies involving human participants were in
accordance with the ethical standards of the institutional and/or national research committee
and with the 1964 Helsinki declaration and its later amendments or comparable ethical stan-

dards.”

¢ Informed consent: “Informed consent was obtained from all individual participants included
in the study.”

* Disclosure of potential conflicts of interest: “The authors declare that they have no conflict of
interest.”
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