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ABSTRACT

Integration of mixed methods involves bringing together quantitative and qualitative approaches and methodologies. Limited
application in midwifery research has identified a need for practical examples. How to integrate two research approaches and
methodologies in a sequential explanatory mixed methods study, at the design, methods, interpretation and reporting levels will
be explained. This paper describes and discusses an example of how integration was used to develop a better understanding of
midwives’ knowledge and confidence after attending a healthy eating education workshop/webinar. This example illustrates how
integration can be achieved and emphasises how a weaving technique can be used, and findings are presented in a joint display
and extreme case analysis. The sequential explanatory design was adopted to merge and mix different datasets to be collected and
analysed. Then, using meta-analysis to identify areas of convergence or discordance, which provided a more comprehensive
overview and understanding of the key themes that linked midwives’ knowledge and confidence. The application of this mixed
methods design assisted in investigating and exploring midwives’ knowledge and confidence levels and provided clear insights
for midwives needs and the effectiveness of healthy eating education on practice.
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1. INTRODUCTION

1.1 Why adopting a mixed methods study?
A mixed methods study uses a paradigm which is a set of
beliefs that guide a person’s actions and reflects researcher’s
worldviews.[1] Teddlie and Tashakkori[2] define paradigm as
‘a worldview, together with various philosophical assump-
tions associated with that point of view’. Worldview is the
most common stance adopted for elements or dimensions
of contrast, including four sets of philosophical beliefs.[2–4]

These four sets of philosophical beliefs are axiology (nature

of human nature/ethics), epistemology (philosophical study
of knowledge/nature of knowledge), ontology (nature of
reality), and methodology (inquiry decisions).[1] This world-
view paradigm underpins the study design, approaches and
methodologies adopted to conduct mixed methods research.

The mixed methods study design combines the strengths of
both quantitative and qualitative approaches to answer re-
search questions. This design includes quantitative and qual-
itative phases, and each phase is undertaken independently,
followed by combining quantitative results and qualitative
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findings for a broader purpose and in-depth understanding
of the research questions and phenomena.[5] Data from both
quantitative and qualitative phases are integrated into one
mixed methods research design.[6] A sequential explana-
tory mixed methods design was adopted to undertake a mid-
wifery study as it was the best fit to answer the proposed
research questions and draw on broader conclusions of find-
ings. This midwifery study, a sequential explanatory design,
commenced with a quantitative phase and was followed by
a qualitative phase.[7] Both quantitative and qualitative data
were collected, analysed separately during the research pro-
cess then integrated. Triangulation was used to integrate the
two phases, and this enabled interpretation of the combined
findings. Findings from the qualitative phase were used to
explain and provide a more comprehensive contextualisa-
tion of findings and interpretations drawn from quantitative
phase.[8]

1.2 Background to the midwifery study "investigated
and explored midwives’ levels of knowledge and con-
fidence to provide healthy eating education for preg-
nant women."

Healthy eating during pregnancy has been well-recognised
for its impact on maternal and fetal outcomes.[9] The nu-
tritional status of pregnant women is an essential factor in
the healthy development of a baby, involving factors such
as maternal dietary intake, body composition, blood flow to
the uterus and placenta, and fetal genes.[9] Midwives are in a
unique position to promote better health and provide healthy
eating education for pregnant women and their family mem-
bers.

Midwives who have sufficient dietary knowledge and coun-
selling skills have been shown to have a significant role in
educating and influencing pregnant women to adopt healthy
eating lifestyles.[10] Furthermore, midwives have a positive
attitude to providing healthy eating education to pregnant
women.[11] However, some midwives have an inadequate
level of evidence-based nutritional knowledge and confi-
dence to provide nutritional advice according to women’s
dietary and cultural backgrounds.[10, 12] Studies recommend
further exploration of midwives’ needs in terms of providing
healthy eating education.[10, 12]

A systematic review[13] emphasised the essential role mid-
wives have in providing healthy eating education to pregnant
women. This review confirmed the need to provide contin-
ual and on-going healthy eating education for midwives and
assess their knowledge and confidence levels in longitudinal
studies. To address this research deficit, the current study
incorporated a mixed methods approach to develop and evalu-
ate a healthy eating education workshop/webinar. Midwives’

level of knowledge and confidence was investigated prior to,
immediately following, and 6-8 weeks after attending a work-
shop/webinar.[14] Based on the systematic review findings,
the following research questions were developed:

(1) What do South Australian midwives know and under-
stand about healthy eating during pregnancy?

(2) How confident are midwives in providing information
about healthy eating in pregnancy?

(3) What is the effectiveness of providing healthy eating
education during pregnancy for midwives?

(4) What are the midwives’ views and experiences of pro-
viding healthy eating advice to pregnant women after
receiving the education?

2. RESEARCH METHODOLOGY
2.1 The conceptual framework
The philosophical assumptions and mixed methods method-
ology were used to construct the conceptual framework of
this midwifery study. A conceptual framework is developed
to provide justification for the significance of a research prob-
lem. This framework is also the researcher’s explanation of
how the research problem will be explored and explains the
relationship between identified concepts and variables.[15]

Additionally, this framework describes a researcher’s con-
struct for the research process and is not based on other find-
ings, theoretical or empirical publications.[16] A conceptual
framework provides a clear justification of the significance
of the problem, using appropriate methods of data collection,
analysis and interpretation,[16] and can be presented in dif-
ferent ways such as concept maps, integrative diagrams and
logic models (see Figure 1). The philosophical assumption
of pragmatism and mixed methods methodology were used
to construct the conceptual framework for this study and
incorporated key elements as described by Creswell[17] and
Antonenko:[16]

• Theoretical perspective: Select a theoretical perspec-
tive which best suits the proposed mixed methods
study.

• Implementation: The current study adopted a sequen-
tial explanatory mixed methods design, which com-
menced with data collection and analysis from a quan-
titative phase, followed by data collection and analysis
from a qualitative phase.

• Stage of integration: Integrating quantitative and qual-
itative phases occurred at three levels: design, data
collection, and data interpretation and reporting.

• Priority: Quantitative and qualitative phases had equal
priority as both are equally informed to address the
research questions.
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Figure 1. The conceptual framework elements for mixed methods approach

2.2 Implementing research integrity and ethical consid-
erations in designing and conducting the study

It is essential to establish high-quality research throughout
the research process. To ensure research integrity and the re-
search process is followed, the mixed methods study adopted
rigorous measures during the design, methods, implementa-
tion, interpretation and reporting stages of the study. These
measures helped the researchers to undertake a well-designed
study and reduce the risk of research biases. Following
the analyses of quantitative and qualitative data, it is im-
portant to integrate the data and create meta-inferences to
complete a mixed methods data analysis and interpretation of
the combined data. Therefore, meta-inferences were gener-
ated from the sequential quantitative and qualitative methods
data. This process is in alignment with the recommendations
for a mixed method study design. Meta-inferences were de-
rived from integrated quantitative and qualitative methods
and data; conclusions were drawn from the combined meth-
ods and data (which addresses validity and credibility of the
study design.[7]

All phases of the research process addressed ethical con-

siderations, written permission, verbal and written consent,
anonymity and confidentiality, voluntary participation and
withdrawal. In addition, the research process addressed re-
cruitment strategies, identified participants, type of data to be
collected, appropriate sample size, settings, identified record-
ing methods, and data collection and analysis procedures.[7]

Separate procedures were used to assess the reliability and
validity of the quantitative data and results and the credibility
and trustworthiness of the qualitative data and findings.

2.2.1 Maintaining validity and reliability in quantitative
data collection

In quantitative research, it is important to consider the qual-
ity of the collected data and instrument/tools,[18] which is
through validity and reliability. In this midwifery study exam-
ple, validity and reliability of the questionnaire were assessed
using a pilot study. Content and face validity were estab-
lished by inviting a panel of five midwives to comment and
give feedback. The feedback was valuable, and after minor
amendments, the questionnaire was clear, easy to read and
understand. Seven midwives were invited to pilot the ques-
tionnaire at two different time points to estimate reliability.
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No difference was observed between midwives’ responses
(Cronbach Alpha coefficient was higher than 0.8), indicating
reliable internal consistency and high accuracy of responses.

Data collection and analysis: Midwives who live and practice
in South Australia were invited to participate in the study.
Data were collected at three time points (prior to, imme-
diately, and 6–8 weeks after the workshop/webinar) via a
semi-structured questionnaire which was developed to as-
sess midwives’ level of knowledge and confidence. More
information about the development of the questionnaire has
been published.[19] Data analysis was undertaken through
using Statistical Package for Social Sciences IBM (SPSS)
version 25. Descriptive analysis examined the midwives’ de-
mographic characteristics, such as age and previous nutrition

education. Data relating to the level of knowledge and con-
fidence were analysed using Wilcoxon Signed Rank test to
compare the differences through the questionnaires at three
time points. Statistical difference was set at p < .05. Findings
of the quantitative phase have been published separately.[14]

2.2.2 Maintaining credibility and trustworthiness in qual-
itative data collection and analysis

Previous studies have discussed the need to ensure and main-
tain rigour in qualitative research and suggested five princi-
ples and strategies; these principles are credibility, depend-
ability, confirmability, transferability and reflexivity.[20, 21] In
the study example, these five principles and strategies are
summarised in (see Table 1).

Table 1. Summary of principles and strategies to maintain trustworthiness of qualitative data and findings
 

 

Rigour principles Strategies Current study (measures) 

Credibility 

Prolonged 
engagement 

- Researcher provided the education and conducted interviews 
- In-depth interviews with midwives who had received education 
- Transcription and data analysis by researcher 
- Built trust with participants and immersion into data 
- Richness of data 

Triangulation 

- Data triangulation (midwives worked in different care models, with various level of 
experience) 

- Investigator triangulation (two researchers carried out data coding, interpretation 
decisions made by research team) 

Member checking 

- Content analysis  
- No sensitive information obtained from participants 
- Member checking during interview, clarification and examples provided to confirm 

meaning 
- Two researchers conducted data analysis 
- The research team revised and discussed interpretations with a final agreement 

Dependability and 
Confirmability  

Audit trail - All steps and procedures were described, and study protocol was published.  

Transferability 
In-depth 
description  

- Sufficient sample size and settings 
- A clear description of data collection and analysis 
- Detailed description of participants characteristics, views and experiences with quotes 
- Discussing findings and interpretations  
- Recommendation for future research 

Reflexivity 
Critical self- 
reflection 
Critical appraisal  

- Maintain the balance between researcher and research relationship 
- Re-listened to audio recordings to self-judge the content of the interview 
- A co-author listened and checked for leading questions or bias 

Reliability for 
content analysis 

Stability 
- Results were checked several times for coding categories to confirm accuracy 
- Similar findings in different codes were merged  

Reproducibility 
- One co-author conducted independent data analysis, reproduced and reached 

agreement with findings and codes 

Accuracy 
- The primary researcher checked for accuracy 
- Co-authors conducted cross-checking transcripts with audio records  

 

Follow up interview and analysis: Midwives who attended
the healthy eating workshop/webinar were invited to partic-

ipate in a follow-up semi-structured interview after 6 to 8
weeks. A purposive sample of seven midwives consented
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to participate and were interviewed (six face-to-face, one
by telephone). The interviews were audio-recorded and
ranged from 25–45 minutes in length. Interviews were con-
ducted by the primary researcher in a private room at Univer-
sity of South Australia (UniSA), and/or Maternity Hospital
(Women’s and Children’s Hospital [WCH]), Adelaide. An
interview schedule was utilised, and qualitative descriptive
design was undertaken to explore midwives’ views and ex-
periences. Eleven open-ended questions were designed to
explore and gain an in-depth understanding of midwives’
views and experiences when providing healthy eating educa-
tion to pregnant women, including education for vegan and
vegetarian diets and cultural food preferences. All interviews
were transcribed verbatim. Data were analysed using con-
ventional content analysis[22] through an inductive approach,
including open-coding, creating main categories and abstrac-
tions. Detailed findings of the qualitative phase have been
published separately.[23]

3. INTEGRATION OF QUANTITATIVE AND
QUALITATIVE DATA

3.1 Data integration and interpretation of mixed meth-
ods studies

Data integration is an essential process and innovative ap-
proach in mixed methods research analysis and conceptu-
alisation of phenomena.[24] Integration of data combines
quantitative results and qualitative findings, which enables a
more in-depth understanding of data.[24–26] Data integration
strengthens the value of mixed methods research and reduces
the single approach weakness.[7, 25] Integration can occur
throughout the research process, starting from formulating
the research aims, objectives and continuing with design,
procedures, analysis and findings.[27] The main purposes of
data integration are 1) illustration, 2) convergent validation
and 3) development and achievement of the richness of data.
These purposes place the results from different methods into
a dialogue which brings the research topic alive.[24, 28]

Data analysis integration and presentation lead to coherence
of the quantitative results and qualitative findings with three
expected outcomes: 1) confirmation occurs when findings
from both types of data confirm results of the other type, 2)
expansion when the findings from two sources are different
and expand on various insights and address different aspects,
3) discordance which occurs when findings from two data
sets are inconsistent and contradict each other; however, it is
still important to explore differences.[25, 29]

Achieving integration is the desired goal for mixed methods
design, but sometimes cannot be applicable in practice. A
newly proposed alternative to data integration is data diffrac-

tion.[30] Data diffraction offers an innovative approach when
using mixed methods and provides a creative way to re-
spond to research questions. This approach may allow data
to cohere or not, which demonstrates the on-going nature
of research with no clear endpoint and produces different
visibilities that cannot be integrated into a single narrative
format.[30]

3.2 Data integration principles and methods
The study example achieved data integration through utilis-
ing an explanatory sequential mixed methods design at all
research stages—namely, integration during study design,
methods, and interpretation and reporting levels.

3.2.1 Integration at study design level
Integration at study design was achieved through adopting
the explanatory sequential design, which commenced with
quantitative data (Phase 1), followed by qualitative data
(Phase 2). This study design was based on the systematic re-
view findings, which highlighted a dearth of mixed methods
design studies for the topic of interest. Therefore, this design
was chosen as no other studies have used this research ap-
proach and methodology for the topic and integration would
provide a richer/deeper understanding of midwives’ knowl-
edge and confidence to provide healthy eating education.

3.2.2 Integration at methods level
Integration at methods and procedures level as described by
Fetters, Curry[25] was achieved by using the following three
approaches of integration:

1. Connecting through sampling where participants from
Phase 1 continued to participate in Phase 2.
2. Building was by ensuring results from Phase 2 built on
Phase 1 findings, which provided more explanations to bridge
the research gap.
3. Merging the two datasets for analysis after analysing each
phase or dataset separately.

3.2.3 Integration at interpretation and reporting level
Maintaining a high-quality analysis for mixed methods dur-
ing data integration is a challenge as generating trustworthy
meta-inferences as general conclusions can be difficult.[31]

Therefore, integration of data should consider other potential
validity issues that arise.[7, 24, 31]

During data analysis, ’following a thread’ technique was
utilised. Following a thread commences with data analysis
of each component to identify key findings and questions
that require additional exploration; then this thread is fol-
lowed in a form of a theme or a question from one data set,
emerging across other components.[26] In this study exam-
ple, this thread technique, based on midwives’ responses
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involved matching quantitative questions from a question-
naire that included open questions to the interview questions
(see Appendix 1). Another technique used was ’extreme
case analysis’ in which analysis of one data set is continued
to the other data set to identify extreme cases.[32] This was
achieved by using high and low extreme cases to represent a
positive correlation between midwives’ level of knowledge
and confidence (see Figure 2).

Data integration at the interpretation and reporting level in-
volved presenting the main findings from quantitative and
qualitative data side-by-side or theme-by-theme using a

’weaving technique’ and reporting these findings in a nar-
rative form.[25, 28] Joint displays were used to identify new
insights from the combined data, and further information was
obtained from this collective quantitative and qualitative data
to provide a broader and more comprehensive interpretation
of participants’ responses and the research problem.[25, 28]

In this study example, the researchers arranged data in fig-
ures, tables and matrices.[25, 33] A comparison of findings
can provide a holistic picture of the research topic and rec-
ommendations for future research, practice and educational
policy.[7, 32]

Figure 2. The study example techniques for data integration process

3.3 Examples of Data Integration: “investigated and ex-
plored midwives’ levels of knowledge and confidence
to provide healthy eating education for pregnant
women.”

Findings from pre-, immediate, post-follow-up questionnaire
data were integrated with midwives’ responses during the
interviews. These integrated findings are presented as 1) mid-
wives’ level of knowledge, 2) midwives’ level of confidence,
3) midwives’ total knowledge and confidence scores, and 4)
scope of practice and public health education role.

3.3.1 Midwives’ level of knowledge
The main integrated themes from the two datasets related to
the midwives’ level of knowledge are summarised in Table

2.

A. Previous nutrition knowledge and need for Continual
Professional Development (CPD)
Quantitative: Midwives’ previous nutrition knowledge:
Nearly half of the midwives (n = 21, 47.7%) reported they
received previous nutrition education either during their un-
dergraduate studies or post-registration training. Only three
out of 44 midwives applied for CPD education related to
women’s nutrition over the previous 12 months.

Qualitative: Need for CPD education: Midwives acknowl-
edged their low level of knowledge on specific topics. They
reported they ’struggled’ with women with specific dietary
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requirements such as vegans and vegetarians and cultural
food preferences and needed CPD education.

Outcomes: The quantitative data only provided information
about the percentage of midwives who received previous
nutrition education and who applied for CPD. The qualita-
tive data provided details and expanded on midwives’ level
of knowledge and how their undergraduate education and
post-registration training affected their level of nutrition edu-
cation.

Discussion: This combined data reported that some mid-
wives lacked current nutrition education. Similarly, previous
studies have reported that midwives lacked the development
of nutrition assessment and practical skills to provide nu-
trition advice to pregnant women.[34] This lack of practi-
cal and theoretical skills requires undergraduate curriculum
review and regular updates according to the requirements
of student midwives’ needs. A recent study on midwives
nutrition education in Australia[34] reported that more than

51.1% (168/329) of participants received nutrition educa-
tion during undergraduate studies and 54.1% (178/329) post-
qualification. Providing CPD education is important to im-
prove and maintain the midwives’ knowledge, skills and
level of proficiency to provide best-practice care.[35] The
CPD responsibility should be shared between midwives and
their employer.[36] Barriers were reported that prevented mid-
wives from receiving CPD such as lack of funding and cost,
lack of support from the employers, lack of internet access
(especially for remote areas), and personal factors such as
limited time and lack of support for childcare.[37] Addressing
these barriers require collaboration between employees and
their employers.

Implications: Provide healthy eating education according to
the evidence-based guidelines to improve midwives’ knowl-
edge regarding vegans, vegetarians, and cultural food choices
to be included within undergraduate and post-registration ed-
ucation.

Table 2. Joint displays comparing results and outcomes for midwives’ level of knowledge
 

 

Joint display of the integrated quantitative and qualitative data Outcomes 

A) Midwives’ previous nutrition knowledge and need for CPD 
Nearly half (n = 21, 47.7%) of midwives received previous nutrition education either during their 
undergraduate study or post-qualification training.  
 ...having come to your talk a few weeks ago that will probably change a lot of the information... it [healthy 
eating program] made me really more aware. Particularly with the vegan women... making sure… we give 
them the right advice on supplements as well... being aware of… the resources of where they can go and 
get that right correct information [MW6]. 

Expansion 

B) Significant change in midwives' nutrition knowledge 
A highly statistically significant difference of total knowledge scores between pre, and immediate 
questionnaires (p < .001), and immediate with post-questionnaires (p < .001). 
I always knew my limitations and capabilities like you know the specific real values and things of what to 
advise with and… I had a very good general knowledge, but not specific knowledge… after doing the 
webinar I have realised how much I didn't know… , I still feel that I do not know. … we're very good at 
giving general advice, but when it comes to specific milligrams per day and all those kinds of things… 
perhaps we're flat out at remembering iron, folic acid and now iodine as well…  it's very specific [MW5]. 

Confirmation/ 
Expansion 

C) Midwives nutrition information sources and hospital materials  
More than three quarters (n = 32, 78%) of midwives using general knowledge followed by midwifery 
education (n = 23, 56.1%) and governmental websites (n = 20, 48.8%). 
… I don't think that the dietary information was as extensive in the written information when we would talk 
to them. …I don't know that we are giving them really extensive advice in written information, so I don't 
think we're giving them enough [MW6]. 

Discordance 

D) Midwives experiences and views of using guidelines 
Majority of midwives (n = 37, 84.1%) perceived that they could benefit from using specific guidelines. 
…I didn't even know that there were actual guidelines, I've never looked at those... some of those 
brochures I'm going to use in my private practice definitely, because I think they're really clear with the 
way they describe what a healthy diet should be, and how much portions and serves in those sort of things 
that, the pregnant women should be eating [MW7]. 

Discordance 
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B. Significant change in midwives’ nutrition knowledge
Quantitative: Significantly improved level of knowledge:
Midwives’ level of nutrition knowledge was assessed at three
time points. The Wilcoxon Signed-Rank test showed a highly
statistically significant difference of total knowledge scores
between pre-, and immediate questionnaires (p < .0001) and
immediate with post-questionnaires (p < .0001), where the
level of knowledge was low before attending the education.

Qualitative: Limited nutrition knowledge before the edu-
cation: Some midwives reported a low level of knowledge
before attending the workshop/webinar, which improved af-
ter attending the education.

Outcomes: The quantitative data showed that midwives’ level
of nutrition knowledge significantly improved after attending
the education. The qualitative data confirmed these findings
and provided details of midwives’ level of knowledge before
and after the education.

Discussion: The findings highlighted that nearly half of the
midwives had limited knowledge for daily energy require-
ments, water intake, iodine requirements, omega-3 and vita-
min D requirements before attending the education, whereas,
this was improved after the education.[14] Similarly, previ-
ous studies reported that midwives have inadequate nutri-
tion knowledge[13] in several areas, including weight gain,
dairy serves and iodine requirements.[34] However, limited
nutrition knowledge significantly improved after attending
nutrition education.[38] Furthermore, midwives in the current
study, still require education about vitamin D and omega-3.
Similarly, other studies have shown that health profession-
als had a low engagement with pregnancy nutrition issues,
especially iodine, omega-3 and fish consumption.[39] They
acknowledged the need for on-going nutrition education re-
lated to iodine recommendations.[39, 40]

Implications: Provide healthy eating education based on
evidence-based guidelines, and ensure midwives adhere to
national updated recommended guidelines.

C. Midwives’ nutrition information sources and hospital
materials
Quantitative: Nutrition information sources: Midwives used
various sources of information to provide education to preg-
nant women, such as own general knowledge followed by
undergraduate midwifery education and government web-
sites.

Qualitative: Educational materials used by midwives: Most
midwives reported they used the available resources at their
place of employment, i.e. brochures, pamphlets, informa-
tion sheets or browsing websites when providing healthy
eating education, and/or their general knowledge. How-

ever, some midwives described these resources as descrip-
tive and not comprehensive enough to educate pregnant
women. The content analysis of open-ended questions
confirmed that midwives usually used the most commonly
available brochures at the hospital and government web-
sites such as South Australian prenatal practice guidelines
https://www.sahealth.sa.gov.au/

Outcomes: Quantitative results identified the main informa-
tion sources which midwives used to provide education for
pregnant women. Qualitative data highlighted more details of
information sources which indicated a discordance between
the quantitative and qualitative data.

Discussion: There is a limited exploration of information
sources that midwives have used to provide nutrition edu-
cation. Most midwives felt conflicted because the available
resources in their workplace were descriptive and not com-
prehensive. The combined data highlighted that the common
information sources being used were general knowledge,
midwifery education and government websites. Similarly,
Elias and Green[41] reported that midwives’ sources of nu-
trition information were: nutrition organisations, general
knowledge and midwifery education. Arrish, Yeatman[34]

reported that the most common information was from health
professionals, general knowledge followed by midwifery
education.

Policy implications: The workplace should provide educa-
tion and resources for midwives on topics for healthy eating
based on the most recent evidence-based guidelines.

D. Midwives’ experience and views of using healthy eat-
ing guidelines
Quantitative: Benefit of guidelines: Before the education
(workshop/webinar), the majority of midwives (n = 37,
84.1%) reported they would benefit from using specific guide-
lines to provide nutritional advice to pregnant women. After
attending the education, all participants reported they would
benefit from nutritional guidelines.

Qualitative: Midwives using guidelines: Before the educa-
tion, most midwives reported they did not refer to guidelines
because they did not know about the existence of guide-
lines, or they did not trust or like guidelines. However, after
attending the education, they reported using the provided
guidelines at their workplace. The open-ended responses
showed that most midwives looked for consistent, compre-
hensive and accurate nutrition information based on most
recent guidelines.

Outcomes: Quantitative data confirmed that midwives would
benefit from guidelines, while qualitative data indicated that
most of the midwives did not use available guidelines. Mid-
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wives started using the provided resources after education.
Overall, discordance between quantitative and qualitative
data may require further exploration.

Discussion: The combined findings identified that few mid-
wives referred to the national healthy eating guidelines,
which is consistent with a previous study.[42] Some mid-
wives lacked awareness of the availability of nutrition guide-
lines during pregnancy which suggested a need for access to
standardised resources and accurate, evidence-based guide-
lines. This finding is similar to a previous study[42] which
recommended better funding for standard information and
resources. Lack of resources was identified in an earlier
a study[43] which reported a lack of clear guidelines in the
workplace was a reason why 15% of midwives did not ad-
equately discuss nutrition education with pregnant women.
Similarly, a New Zealand study reported that the most com-
monly used resources by midwives were guidelines designed
by Ministry of Health.[41]

Implications: Maternity services and professional bodies
need to ensure the availability of consistent, comprehensive
and up-to-date healthy eating guidelines for workplaces. Fu-
ture research is needed to explore the available resources and
guidelines used by midwives.

3.3.2 Midwives’ level of confidence

The integrated themes from the questionnaires and interview
responses related to the midwives’ level of confidence are
summarised in Table 3.

A. Significant improved midwives’ level of confidence
Quantitative: Midwives’ level of confidence: The Wilcoxon
Signed Rank test showed a statistically significant difference
of midwives’ total confidence between the pre- and immedi-
ate questionnaires, and immediate with post-questionnaires.
Before education, midwives were not confident to provide
education for vegan/vegetarian pregnant women. After at-
tending the education, confidence improved to ’moderately
confident’ and remained the same at 6–8 weeks.

Qualitative: More awareness and confidence in providing
healthy eating education: Before the education, midwives
struggled with specific dietary requirements. After the edu-
cation, all participants became more confident to talk about
diet for vegan/vegetarian pregnant women.

Outcomes: The quantitative data showed that midwives’ level
of confidence was low before the education, with confidence
improved and maintained after the education. Qualitative
findings confirmed that midwives became more confident
and aware of providing education to pregnant women, partic-
ularly, vegan and vegetarian women.

Discussion: The combined data showed significant improve-
ment in midwives’ level of confidence to discuss healthy
eating education for vegan and vegetarian pregnant women,
which is dissimilar to a previous study which reported that
midwives have a high level of confidence to provide edu-
cation about nutrition during pregnancy.[41] Midwives in-
creased their confidence to discuss general healthy eating
and also guidance for folic acid, iodine and vitamin supple-
mentations. However, midwives needed more education for
omega-3 and vitamin D. Similarly, Soltani, Duxbury[43] have
reported that midwives were confident to provide education
regarding folic acid, iron supplements, alcohol and caffeine
intake, but less confident to discuss omega-3, multivitamins
and vitamin D.

Implications: In-service education and training for midwives
is needed, especially for those working in antenatal clinics or
midwifery group practice and/or provide antenatal education.

B. Midwives’ perceived role in providing nutrition edu-
cation
Quantitative: Midwives’ perception about the importance
of nutrition education: Across the three questionnaires, the
majority of midwives perceived that providing nutrition ed-
ucation during pregnancy is very important. However, only
two thirds (n = 27, 61.4%) self-rated their role in providing
nutrition education as very important.

Qualitative: Midwives’ perceived role and influence: Most
midwives perceived that they have a vital role when provid-
ing healthy eating education as they are the main source of
information. However, they were limited by several barriers,
such as pregnant women’s motivation and level of education
and midwives’ awareness of their role.

Outcomes: Quantitative data provided details about mid-
wives who self-rated their role as very important, and quali-
tative data explored those midwives who self-rated their role
as very important. This outcome implies an expansion of the
midwives’ role and details barriers that midwives may have
when providing healthy eating education to pregnant women.

Discussion: The data identified a lack of midwives’ aware-
ness about their role and lack of education to improve and
maintain their level of knowledge and confidence. Simi-
larly, previous studies have reported that the midwives’ role
was not aligned with their clinical practice and advice given
was passive and medically-based.[34, 42] However, some mid-
wives reported that they have an important role during ante-
natal appointments, which is similar to a study undertaken
in Sweden.[44] This Swedish study reported midwives to
have a unique role in providing healthy eating education
for pregnant women at antenatal appointments. However,
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midwives in the study example reported many barriers that
hindered them from providing specialised nutrition advice
and reported a need for further support and training in spe-
cific nutrition-related topics, which is similar to findings of
Garnweidner, Sverre Pettersen.[45]

Implications: Regulatory, accreditation and professional bod-
ies need to provide clear definitions, such as the International
Confederation of Midwives’ (an accredited non-government
organisation representing midwives and midwifery organi-
sations worldwide) to clarify the midwives’ role to provide
healthy eating education to pregnant women and need for
on-going education.

C. Education for cultural food preferences of ethnic mi-
norities
Quantitative: Low confidence to discuss cultural food
choices: Midwives level of confidence improved from
’slightly confident’ to ’confident’ and remained improved
at 6–8 weeks.

Qualitative: Struggle with lack of resources: Most midwives
struggled to provide education for cultural food preferences
of ethnic minorities due to: limited knowledge and confi-
dence to provide education for these women, lack of re-
sources, language barriers, traditions and women resistance
to change.

Outcomes: Quantitative findings showed an increase of mid-
wives’ level of confidence to provide education for cultural
food preferences after education. Qualitative data identified
reasons for midwives’ low level of confidence and limited
knowledge to provide healthy eating education for pregnant
women from different cultures before attending the educa-
tion.

Discussion: The data highlighted that midwives have a low
level of confidence to provide nutrition education for preg-
nant women from diverse cultures and reported barriers such
as differences in language, resources and traditions hindered
them from fulfilling this role. Midwives reported a need
for additional resources to provide nutrition education for
women from diverse cultures. This finding is similar to
what has been previously reported by Lucas, Charlton[46]

that Aboriginal and migrant women have different cultural
needs, and language barriers can inhibit the provision of
healthy eating education. Some midwives perceived that
pregnant women from diverse cultures were eating healthily.
However, this perception is inconsistent with previous liter-
ature which reported these groups of women to need more
education.[46, 47] Furthermore, ethnic minorities women may
have an increased risk for poor dietary habits related to low-
income, and they do not sustain the nutrition requirements

for pregnancy,[47] indicating that they require more coun-
selling. Educational materials provided for pregnant women
should be carefully assessed for content and be provided in
a language which is suitable for culturally and linguistically
diverse women.[48]

Implications: Maternity services and midwives have a re-
sponsibility to maintain up-to-date education and training on
all aspects of healthy eating, including cultural food prefer-
ences and ethnic minorities. Education may be enhanced by
utilising trained health professionals from diverse cultures.

D. Health professionals who are assessing nutritional sta-
tus
Quantitative: Who is responsible? Most midwives (n = 32,
72.7%) perceived themselves the key person responsible for
assessing the nutritional status of pregnant women; however,
some midwives (n = 9, 20.5%) considered dietitians the most
responsible.

Qualitative: ’I need to go and get some advice’: Midwives
have the essential knowledge to provide healthy eating edu-
cation, yet they refer women who need advanced education
to a dietitian. The referral was for many reasons such as mid-
wives’ limited knowledge and confidence to discuss complex
conditions such as overweight, eating disorders and medi-
cal conditions. Content analysis responses showed that the
health professional who sees women regularly or the primary
carer is responsible for providing this information.

Outcomes: Both data have discordance and diffraction. The
quantitative data demonstrated that midwives perceived them-
selves responsible for pregnant women; however, the qualita-
tive data showed that most midwives felt they only had basic
knowledge and would refer women with complex conditions
to dietitians.

Discussion: Midwives are one of the three influential health
professionals (including general practitioners and obstetri-
cians) who provide healthy eating education for pregnant
women,[49] this is despite these health professionals report-
ing limited opportunities to access continuing healthy eating
education. The current study showed that most midwives
perceived themselves as the first point of contact for preg-
nant women to undertake a nutrition assessment. Similarly,
Arrish, Yeatman[42] reported that midwives are the first point
of contact who provides general nutrition advice. In contrast,
dietitians provide advanced nutrition advice for specific and
complex medical conditions, whereas[46] reported that gen-
eral practitioners were the first point of contact during early
pregnancy.

Implications: All health professionals should adopt evidence-
based healthy eating guidelines, and awareness needs to be
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raised about the importance of multidisciplinary collabora-
tion between health professionals when providing nutrition
education to pregnant women to ensure appropriate referral
when appropriate.

E. Midwives referral to dietitians Quantitative: Availabil-
ity of dietitians’ services: Most midwives (n = 37, 84.1%)
had access to dietitians’ services and nutrition support for
pregnant women at their workplace; and, more than two-
thirds of midwives referred to dietitians.

Qualitative: Which conditions require a referral? Most mid-
wives provide general healthy eating education to pregnant
women during antenatal appointments and referred women
with complex medical conditions such as gestational diabetes,
high body mass index, and specific dietary requirements, i.e.
vegans and vegetarians. The open-ended responses showed
most midwives listed the common conditions they refer to
dietitians which were similar to the qualitative findings.

Outcomes: Qualitative data provided further explanation of
common conditions midwives referred to dietitians.

Discussion: The data showed that midwives provide gen-
eral healthy eating education at antenatal clinics. The most

common conditions midwives referred to dietitians were sim-
ilar to Arrish, Yeatman.[34] A few midwives highlighted
that referral and availability of dietitians’ services were re-
stricted and only offered for women with diabetes, especially
in remote areas. Other reasons for not referring to dietitians
included limited funding and time for midwives, which is
similar to.[34] According to current guidelines, health pro-
fessionals should discuss nutrition and provide advice to
pregnant women at every antenatal appointment, conduct ma-
ternal nutrition assessments and refer when appropriate. To
achieve this, midwives require additional support to provide
pregnant women with individualised and holistic nutrition
education.[42]

Implications: Strategies are required to support midwives to
obtain CPD to provide effective healthy eating education to
women and address barriers for referral.

In summary, data integration has shown where quantitative
and qualitative data are consistent or have a discordance. A
summary of these integrated findings are presented using
a joint display to compare both findings, and the expected
outcomes developed[29] (see Table 3).

Table 3. Joint displays comparing results and outcomes for midwives’ level of confidence
 

 

Joint display of the integrated quantitative and qualitative data Outcomes 

A) Significant improved midwives’ level of confidence  
Wilcoxon Signed Rank test showed a statistically significant difference for midwives' total confidence score 
between pre and immediate questionnaires, immediate and post-questionnaires. 
…I’m coming across a lot more women who are maybe vegan and vegetarian, and you know, and you come to the 
iron levels, and they're talking about iron infusions and things you just wonder whether they’re necessary, and so 
yes... I feel maybe more confident to talk a bit more about that now [MW2]. 

Confirmation/ 
Expansion 

B) Midwives perceived role in providing nutrition education 
Most midwives across three questionnaires, perceived providing nutrition education during pregnancy as very 
important. 
[My role is] very hit and miss… I think my influence on them is … depending on the situation and how motivated 
they are… but it’s also a little bit of insight, often I think people just do not have the insight into knowing what 
lifestyle choices they've take? [MW5]. 

Expansion 

C) Education for cultural food preferences and ethnic minorities Midwives’ level of confidence for providing 
education re: cultural food choices, and education for ethnic minorities groups improved from ‘slightly confident’ (n 
= 18, 40.9%), (n = 14, 31.8%) to “confident” and remained improved at 6-8 weeks. 
… that might be lacking a little bit still so more resources on that [cultural food preference]and… not just in their 
language but in their foods as well … language barriers… women in your multicultural societies, ... Tradition … 
Change is a barrier in itself getting people to change their views, their opinions on thing ... [MW1]. 

Expansion 

D) Health professionals who are assessing the nutritional status  
Most midwives (n = 32, 72.7%) perceived themselves as key person for assessing the nutritional status of pregnant 
women. 
I’ve got the very basic knowledge about nutrients levels but when it comes to other complexes, I would not hesitate 
to go okay; this person really should go and see a dietitian, for example, an overweight [MW4]. 

Discordance 

E) Midwives referral to dietitians  
More than two thirds of midwives refer pregnant women to dietitians 
I often refer them [vegans/vegetarians] on to a dietitian because I would not feel comfortable in knowing how to 
advise them on their balanced diet with their increased pregnancy needs, so mostly we'll talk about the increased 
needs, and mostly we'll talk about how it affects your baby, but it also really affects you as well [MW5]. 

Expansion 
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3.3.3 Midwives’ total knowledge and confidence scores
Quantitative: Correlation between midwives’ level of knowl-
edge and confidence: Extreme case-analysis has been used
to clarify the relationship between midwives’ level of knowl-
edge and confidence (see Appendix 2).

Qualitative: Qualitative findings indicated a further explo-
ration of midwives needs.

Discussion: Quantitative results showed a positive associa-
tion between midwives’ level of knowledge and confidence,
while qualitative data indicated the necessity of regular ex-
ploration of midwives’ needs when providing nutrition edu-
cation. The participants who had a low score indicated that
some midwives still require general and advanced healthy
eating education.

Implications: Regular assessment of midwives’ education
needs is required to improve and maintain their level of
knowledge and confidence to provide healthy eating educa-
tion for pregnant women.

3.3.4 Scope of practice and public health education role
This section is an elaboration on the significant unexpected
findings from quantitative results or qualitative findings. In
the absence of available qualitative data, a significant quan-
titative finding (Midwives’ confidence to provide education
for dental care) couldn’t be integrated. Additionally, in the
absence of available quantitative data, some significant quali-
tative findings (Models of care, and Midwives’ perception of
pregnant women’s level of education), these findings couldn’t
be integrated.

A. Midwives’ confidence to provide education for dental
care
Quantitative findings: Low confidence to provide education
for dental care: Midwives’ level of confidence to provide
education for dental care during pregnancy improved from
’not confident at all’ and ’slightly confident’ (n = 12, 27.3%)
before attending the education, to ’moderately confident’ (n
= 13, 44.8%) immediately after the education and remained
the similar (n = 7, 36.8%) at 6-8 weeks.

Qualitative: No qualitative data was collected and analysed
related to dental care from the study example.

Outcomes: These findings showed that midwives need edu-
cation related to dental care based on evidence-based guide-
lines.

Discussion: No qualitative findings exist to clarify midwives’
experiences of providing healthy eating education related to

dental care during pregnancy. Quantitative results showed
that midwives who responded to the survey had a low level
of knowledge and confidence to provide oral health educa-
tion. Similarly, a previous study[50] reported that midwives
were unaware of poor oral health effects for pregnant women
and her developing baby. Another study reported midwives’
level of knowledge varied when providing education about
dental diseases, and only a few (n = 79/947, 8.4%) discussed
associations between periodontal diseases and perinatal com-
plications.[51] Midwives have reported several barriers when
discussing oral health care, such as lack of knowledge and
confidence to discuss this topic, limited time and lack of ap-
propriate referral and access to public dental services.[50, 52]

According to the international guidelines and scope of prac-
tice,[53] midwives’ role should include an oral health assess-
ment at every antenatal appointment. Midwives in Australia,
however, are not educated to undertake this role.[54]

Implications: Include guidelines related to dental care during
pregnancy at workplaces. Regulatory, accredited, profes-
sional bodies recommend allocating more time for midwives
at antenatal appointments to provide oral health education
and assessment.

B. Models of care
Quantitative: No quantitative data was collected and anal-
ysed related to models of care from the study example.

Qualitative findings: Midwives worked in different models of
care which reflect different practices within their workplace.

Discussion: No quantitative findings from the study exam-
ple to clarify midwives’ experiences of providing healthy
eating education related to models of care during pregnancy.
Midwives reported that continuity of care is the best model
of care in which they can build a trusting relationship with
pregnant women. These findings are consistent with previous
findings[42, 55] which reported that women who have access
to continuity of care had improved clinical outcomes and
positive relationships with midwives. Midwives acknowl-
edged that within the continuity of care model, they have
more time to discuss nutrition education and provide person-
alised advice. Similarly,[42] reported a trusted relationship
with pregnant women within the continuity of care models
enabled more time allocation to provide detailed nutrition
advice. In the study example, midwives reported limited
access and availability of continuity of care models for most
pregnant women.

Implication: Maternity services to allocate more time and
resources for midwives in different models of care to enable
them to provide advanced and focused nutrition education
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for all pregnant women.

C. Midwives’ perception of pregnant women’s level of
education
Quantitative: No quantitative data was collected and anal-
ysed related to midwives’ perception of pregnant women’s
level of education from the study example.

Qualitative findings: Midwives claimed that some pregnant
women are well-educated and motivated to seek nutrition
education from different sources.

Discussion: Wall, Gammon[56] reported that a high level of
education was associated with a high score of healthy diet
during pregnancy; this confirmed midwives’ claim that some
pregnant women are well-educated and motivated to seek
nutrition education. In contrast, a low level of education
was associated with a poor score of a healthy diet during
pregnancy. Other studies[57, 58] have reported women to be
motivated to achieve behavioural changes to their diet dur-
ing pregnancy. Several strategies have been suggested to
promote healthy eating behaviours to pregnant women such
as ensuring health professionals provide evidence-based ad-
vice on healthy eating during appointments,[59] availability
of nutrition education resources, in-service training[60] and
increasing public and medical awareness of healthy eating
guidelines.[43]

Implications: Raise health professional and public awareness
of the importance of nutrition education and need to adopt a
healthy eating lifestyle during pregnancy.

4. CONCLUSIONS

4.1 Achieving data integration "investigated and ex-
plored midwives’ levels of knowledge and confidence
to provide healthy eating education for pregnant
women."

The key conclusions from the study example which investi-
gated and explored midwives’ level of knowledge and con-
fidence to provide healthy eating education for pregnant
women, in which a mixed methods research design was
used are: This example illustrates the use of a sequential
explanatory mixed methods design in which quantitative and
qualitative data were collected and analysed separately and
sequentially. Quantitative results provided information about
midwives’ level of knowledge and confidence, which im-
proved and was maintained after attending a healthy eating
education intervention. Qualitative findings provided details
about midwives’ views and experiences after attending the
healthy eating education, and also identified barriers for mid-
wives in their workplace. This mixed methods approach and
study design were used to create comprehensive, integrated

datasets of both quantitative results and qualitative findings
to provide conclusions about midwives’ level of knowledge
and confidence to support pregnant women to eat healthily.
In this study example, the researchers evaluated different
approaches and techniques for achieving integration of data
to identify an exemplar way of extending the benefit from
undertaking a mixed methods research study.

Conducting a mixed methods study with data collection in
two phases is a powerful approach to identify and enhance
the study strengths, provide richness of data, and increase
validity and trustworthiness of findings. However, some lim-
itations were identified. The sample size was appropriate
for the study design for each phase but did not allow for
transforming one data set to the other when conducting inte-
gration. The small sample size created a risk for participants
to be identified when matching cases, and this prevented
matching the data for a matrix display.

4.2 Contribution to mixed methods research

The design and implementation framework for this study
to undertake integration was based on previous frameworks
by Antonenko[16] and Creswell.[17] Integration was guided
by Fetter et al.[25] and Guetterman et al.[28] Methodologi-
cal contributions: The study illustrates how integration was
undertaken and achieved at all levels of the study (design,
methods, analysis, interpretations and reporting). Integration
at study design level occurred by integrating quantitative
and qualitative datasets utilising explanatory sequential de-
sign (quantitative data collection and analysis to inform the
follow-up qualitative phase). Integration at methods level
was via three ways: connecting (some participants who at-
tended Phase 1 continued to participate in phase two), 2)
building (results from Phase 2 built on Phase 1 findings)
and 3) merging (findings of two datasets were brought to-
gether for meta-analysis). Integration at interpretation and
reporting levels occurred through using a narrative approach
when quantitative and qualitative data were described side-
by-side through a weaving approach, which enabled compar-
ing findings and developing an outcome (meta-inferences).
Furthermore, a joint display was used for representing the
main findings from both datasets in one display and using
extreme case analysis to represent findings. This integration
at all levels of the study helped to provide comprehensive
conclusions for findings of both datasets and outcomes from
comparing both results/findings and future implications.
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