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Abstract

Background. Mixed methods (MM) are common in community-based primary health care (CBPHC)
research studies. Several strategies have been proposed to integrate qualitative and quantitative
components in MM, but they are seldom well conceptualized and described. The purpose of the
present review was to identify and describe practical MM strategies and combinations of strategies
used to integrate qualitative and quantitative methods in CBPHC research.

Methods. A methodological review with qualitative synthesis (grouping) was performed. Records
published in English in 2015 were retrieved from the Scopus bibliographic database. Eligibility
criteria were: CBPHC empirical study, MM research with detailed description of qualitative and
quantitative methods and their integration. Data were extracted from included studies and
grouped using a conceptual framework comprised of three theoretical types of MM integration,
the seven combinations of these types and nine practical strategies (three per type of integration)
and multiple combinations of strategies.

Results. Among the 151 articles reporting CBPHC and MM studies retrieved, 54 (35.7%) met the
inclusion criteria for this review. The included studies provided examples of the three theoretical
types of MM integration, the seven combinations of these types as well as the nine practical
strategies. Overall, 15 combinations of these strategies were observed. No emerging strategy was
observed that was not predicted by the conceptual framework.

Conclusions. This review can provide guidance to CBPHC researchers for planning, conducting
and reporting practical strategies and combinations of strategies used for integrating qualitative
and quantitative methods in MM research.

Key words: Community-based primary health care, integration strategies, methodological review, mixed methods, research
designs, research methods.

Introduction

Mixed methods (MM) consist of integrating qualitative and quan-
titative methods in program evaluation, primary research and
literature reviews (1-5). Over the last 15 years, there has been a
considerable increase in the number of MM publications in health
sciences (Fig. 1). Likewise, MM are common in primary care and

© The Author(s) 2019. Published by Oxford University Press.

family medicine research (6-9). Indeed, MM help to understand
the complexity of primary care (10) that deals with a variety of
settings (from clinical to community) and patients with diverse
health care needs (11). Furthermore, the integration of both quali-
tative and quantitative methods provides new insights to improve
and address the complex and multi-faceted issues of primary care
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KEY MESSAGES

» Primary health care researchers benefit from staying abreast of mixed methods (MM).
* MM can address the complex issues of primary care.
» Several possibilities of MM integration strategies and combinations exist.
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Figure 1. This graph shows that the trend of use of MM in health sciences was generated using following search strategy: TITLE (‘mixed methods’ OR ‘mixed
method’) AND DOCTYPE (ar) AND PUBYEAR > 2002 AND PUBYEAR < 2017 AND (LIMIT-TO (DOCTYPE, ‘ar’)) AND (LIMIT-TO (SUBJAREA, ‘MEDI’) OR LIMIT-TO
(SUBJAREA, ‘SOCI’') OR LIMIT-TO (SUBJAREA, ‘PSYC’) OR LIMIT-TO (SUBJAREA, ‘NURS’) OR LIMIT-TO (SUBJAREA, ‘ARTS’) OR LIMIT-TO (SUBJAREA, ‘HEAL)
OR LIMIT-TO (SUBJAREA, ‘DECI’)) AND (LIMIT-TO (LANGUAGE, ‘English’)) AND (LIMIT-TO (SRCTYPE, ‘j')). The 2003 benchmark was chosen because it was the

year of the publication of the first edition of the SAGE handbook on MM (27)

(12,13). Regarding research designs, MM have matured. However,
with respect to practical MM integration strategies, knowledge
remains fragmented.

Numerous strategies have been proposed to combine qualitative
and quantitative methods in MM studies, but these have not been
sufficiently theorized and described (5,6,14-18). Consequently, plan-
ning, conducting and clearly reporting the various MM strategies
used to combine qualitative and quantitative methods is challenging.
In view of this, our research question was: what are the practical
strategies and combinations of strategies for integrating qualitative
and quantitative methods in MM studies used by community-based
primary health care (CBPHC) researchers?

The purpose of this review was to identify and describe the prac-
tical MM integration strategies and combinations of strategies that
are used in CBPHC research. To achieve this goal, we used the con-
ceptual framework proposed by Pluye et al. (5) This original frame-
work is based on a review of the methodological literature on MM
in health and social sciences. The following text of the conceptual
framework is derived from Pluye et al. (5) with minor modifications:

At the theoretical level, the framework proposes three types
of integration of qualitative and quantitative methods in MM re-
search and seven combinations of these types (5). The three types of
integration are as follows: the connection of qualitative and quan-
titative phases (hereafter T1), the comparison of qualitative and
quantitative results (hereafter T2) and the assimilation of qualita-
tive and quantitative data (hereafter T3). The seven combinations
of types (a combination being one or more than one type) are three
mono combinations (T1; T2; T3), three duo combinations (T1 and
T2; T1 and T3; T2 and T3) and one trio combination (T1 and
T2 and T3). At the practical level, the framework proposes nine
strategies for integrating qualitative and quantitative methods in
MM research and multiple possibilities of combinations of these

strategies. The nine practical strategies are listed in Table 1 (three
strategies per type of integration). Thereby, this framework offers
multiple possibilities to combine strategies to plan, conduct and
report the integration of qualitative and quantitative methods in
MM research (5).

Methods

We conducted a methodological review with qualitative synthesis of MM
studies in CBPHC. Methodological reviews identify key method-related
aspects to inform future research (19). In this review, we have used the
definition of the CBPHC provided by the Canadian Institutes of Health
Research (CIHR). According to this definition, CBPHC satisfies the three
following conditions: (i) health services (or health and social services) are
given by professionals including (but not exclusively) dentists, dietitians,
nurses, pharmacists, physicians, psychologists, public health practition-
ers and social workers; (ii) health services include (but not exclusively)
disease prevention-diagnosis-treatment, public health, rehabilitation and
end-of-life care and (iii) health services are provided in community set-
tings including (but not exclusively) people’s homes, health care clinics,
hospices, physicians’ offices, public health units and workplaces (20). By
way of illustration, CBPHC includes common services such as (among
other services): acute and chronic disease-related care, basic emergency
services, healthy child development, nutrition counselling, palliative end-
of-life care, primary maternity care, primary mental health care, psycho-
social services, public health services, rehabilitation services and referrals
to, and coordination with, specialized care.

Eligibility criteria
The following eligibility criteria and search strategy are centred on
CBPHC, while other elements are derived from Pluye et al. (5) with
minor modifications:
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Table 1. Nine practical strategies for integrating phases, results or data of QUAL and QUAN in MM

Three types of integration Definitions

Nine practical strategies

TYPE 1 (T1): Connection of phases
1la. Phase QUAL to Phase QUAN
1b. Phase QUAN to Phase QUAL
1c. Special case of 1a and 1b: ‘Follow a thread’

Connection of the QUAL and QUAN phases

Connect the results of a QUAL Phase 1 with the collection and analysis of a QUAN Phase 2 (1)
Connect the results of a QUAN Phase 1 with the collection and analysis of a QUAL Phase 2 (1)
Analyze the QUAL (or QUAN) data and identify the main themes (or variables) that require

further study; choose a theme (or variable) and re-analyse through the QUAN (or QUAL)

components (18)
TYPE 2 (T2): Comparison of results
2a. QUAL and QUAN results obtained
separately
2b. QUAL and QUAN results obtained in an
interdependent manner
2c¢. Special case of 2a and 2b: Divergence of
QUAL and QUAN results
TYPE 3 (T3): Assimilation of data
3a. QUAL data into QUAN data
3b. QUAN data into QUAL data
3c. Merging of QUAL and QUAN data

Compare the results of QUAL and QUAN

Compare similarities and differences between QUAL and QUAN results obtained from separate
data collection and analysis (1)

Compare similarities and differences between QUAL and QUAN results from interdependent
data collection and analysis (1)

Compare by focussing on discrepancies (contradictions, discordances or dissonances) between
QUAL and QUAN results (26)

Merging of QUAL and QUAN data

Merging of QUAL and QUAN data by transforming QUAL data into QUAN data (1)

Merging of QUAL and QUAN data by transforming QUAN data into QUAL data (1)

Merging of QUAL and QUAN data by merging them for each case in an additional database (1)

References: (1), (18) and (26)

(Reproduced from Pluye et al. (5) by permission of the International Journal of Multiple Research Approaches)

Inclusion criteria

For this review, we considered a study was MM if at a minimum one
qualitative method and one quantitative method were used rigor-
ously and integrated (1). Studies were included if they were CBPHC
empirical studies published in English in 2015 that used MM and
fulfilled at least the first three Good Reporting of A Mixed Methods
Study (GRAMMS) recommendations (21), which are to describe:
(i) the explanation for employing an MM approach for addressing
the research question; (ii) the MM design in terms of the purpose,
priority and sequence of methods and (iii) each method in terms
of sampling, data collection and analysis. The following three last
GRAMMS recommendations were applied but not used as inclu-
sion criteria. They were used to describe: (iv) where MM integra-
tion has occurred, how it has occurred and who has participated
in it; (v) any limitation of a method associated with the presence
of the other methods and (vi) any insights gained from mixing or
integrating methods. To be included, the qualitative methods, quan-
titative methods and their integration must be described minimally
in one paragraph (as per the aforementioned first three GRAMMS
recommendations).

Exclusion criteria

Studies were excluded if they reported: (i) a quantitative method with
gathering and analysis of qualitative data without qualitative research
methodology and method, (ii) a qualitative method with gathering
and analysis of quantitative data without quantitative research meth-
odology and method, (iii) a combination of quantitative methods, (iv)
a combination of qualitative methods and (v) the use of qualitative
and quantitative methods (like two distinct studies) without mixing
the two methods. Non-CBPHC studies were excluded, such as hos-
pital research (conducted outside any CBPHC clinic). Educational re-
search (with students, residents or both), research on veteran services,
in army settings and in prisons were also excluded.

Information source and search strategy

We searched the Scopus bibliographic data base with the following
search strategy: ‘Title (mixed method*) AND SUBJAREA (MEDI OR

SOCI)’. All records were imported to the collaborative online system,
eSRAPO, for monitoring and filtering research publications (22).

Selection process

A three-step study selection process was followed. For each step,
records and reviewers’ coding were imported in an Excel file to
document the study selection process. First, all duplicates were
removed. Second, two reviewers (NK and PP) screened records (titles
and abstracts) using eligibility criteria and selected potentially rele-
vant studies. Third, for each selected record, the two reviewers read
the full-text papers and selected empirical CBPHC studies using MM
with a detailed description of methods. These two reviewers selected
records and full texts separately but not independently as they met
to discuss and debate their decisions and reach consensus. When no
consensus could be reached, the record or full text was deferred to
a third party (IV). A fourth reviewer (RES) coded a random sample
of 10% of the records to test the inter-rater reliability. The overall
Cohen’s kappa calculated was 0.62 and considered ‘substantial
agreement’ (Cohen’s kappa between 0.61 and 0.80) (23).

Data extraction and synthesis

For each included study, two reviewers (NK and PP) extracted the
following data from full texts: (i) the type of MM design (sequential,
convergent, multiphase, multilevel or multiphase-multilevel), (ii) the
type or types of MM integration (theoretical level) and (iii) the applied
MM integration strategy or strategies (practical level). The extracted
data were synthesized using the grouping technique of qualitative
synthesis (24). Based on the conceptual framework, the data were
assigned codes for: (i) the MM design, (ii) the seven combinations of
types of MM integration (T1; T2; T3; T1 and T2; T1 and T3; T2 and
T3; T1 and T2 and T3) and (iii) for the practical MM strategies (1a,
1b, 1¢, 2a, 2b, 2¢, 3a, 3b, 3¢). Then, the coded data were grouped into
similar combinations of strategies and tabulated.

Results

Once duplicates had been removed from the 764 records
retrieved, 760 unique records remained for screening. Among
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these, we identified 151 potentially relevant articles and selected
54 of these for inclusion in this review. The flow diagram is pre-
sented in Figure 2.

Among the 54 included studies, 30 (55.5%) studies used a con-
vergent design, 19 (35.1%) used a sequential design, three (5%)
used a multiphase design and one (1%) used a multilevel design.
One study (1%) used an ‘other’ type of MM design, that is, a variant
of a sequential design where results of a Phase 1 convergent design
(qualitative + quantitative) informed a Phase 2 quantitative. Only
four studies (7.4%) conformed to all six GRAMMS recommenda-
tions for reporting MM studies. Sixteen (29.6%) met five of the rec-
ommendations, 19 (35.1%) met four of the recommendations and
15 (27.7%) fulfilled only the three first recommendations. The com-
binations of types of MM integration and practical MM integration
strategies identified in the included studies are presented in Table 2.

At the theoretical level, all seven combinations of types of MM
integration were observed. At the practical level, the following com-
binations of MM strategies were observed: six combinations includ-
ing one strategy (1a; 1b; 2a; 2b; 3a; 3b), seven combinations of two
strategies (1a and 2b; 1b and 2b; 1a and 3a; 1b and 3¢; 2a and 2¢;
2b and 2¢; 2b and 3c¢) and two with three strategies (1a and 2b and
3¢; 2b and 3b & 3c). No emerging strategy was observed that was
not predicted by the conceptual framework.

Discussion

With this review, we identified and described practical MM strat-
egies and combinations of strategies that are used for integrating

Records identified in Scopus
database in 2015
n=764

Identification

qualitative and quantitative methods in CBPHC research. We found
54 CBPHC studies published in 2015 that illustrated the three the-
oretical types of MM integration, the seven combinations of these
types as well as the nine practical strategies. Overall, 15 combina-
tions of these strategies were identified and the conceptual frame-
work was supported by the data.

We acknowledge that this methodological review has two limita-
tions. First, this review was limited to records published in English
in 2015. An explanation for this limitation is that the goal of the
present review was not to conduct an exhaustive review of literature
in this area but to identify and describe integration strategies and
combinations of strategies using a manageable sample of studies.
Second, we focussed only on the reporting quality of the included
studies and did not assess their methodological quality. However,
our sample of CBPHC studies that used MM was deemed sufficient
to test the conceptual framework in CBPHC research and achieve
the aim of the present review. The primary strength of the present
review was the use of an innovative conceptual framework to sys-
tematically organize and describe the various strategies and combi-
nations of integration strategies. This comprehensive description can
provide guidance to CBPHC researchers to plan, conduct and clearly
report their MM studies.

Integration is an inherent part of MM research and to make it
explicit, transparent and reproducible, careful heed must be given
to report how it is done (4). Yet, our results suggest that to date,
the proportion of poor quality reporting of MM in CBPHC is sub-
stantial since 93% of included studies were not reported according
to all six GRAMMS recommendations (the studies were published

Records after duplicates removed
n=760

Screening

4

Records screened by title and
abstract n=760

Duplicates removed n=4

Record excluded (n=609)

- Non-empirical work (n=173)

- QUAL studies only (n=43)

- QUAN studies only (n=23)

- Combination of QUAN only (n=2)

- Combination of QUAL only(n=3)

- No integration of QUAL &QUAN (n=19)
- Unclear reporting of MM (n=52)

Full texts assessed for eligibility
n=151

Eligibility

- Non-Primary health care studies (n=165)

- Non-CBPHC studies [n=129 (hospital
only=114 ; student educational = 7; army= 2;
veterans=4; pharmaceutical =1 and
prison=1)]

Full texts excluded (n=97)

- No GRAMMS recommendation met
(n=58)

Studies included in this review
n=54

Included

Figure 2. Flowchart of studies selection

- Little description of MM=39
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Table 2. Distribution of studies (n = 54) according to common types of MM design and seven combinations of MM strategies

Three types of integration
Nine practical strategies

Combinations of strategies (according to the type of MM design)
(7 = number of studies illustrating each combination)

Sequential Convergent Multiphase Multilevel Other*

T1. Connection of phase

1a. Phase QUAL to Phase QUAN la(n=4) la(n=1)

1b. Phase QUAN to Phase QUAL 1b (n = 4) 1b(n=1

1c. Special case: following a thread le&2b(n=1)
T2. Comparison of results

2a. QUAL and QUAN results obtained 2a(n=9)

in a separate manner
2b. QUAL and QUAN results obtained  1a & 2b (7 =2) 2b (n=15) la & 2b
in an interdependent manner 1b & 2b (1 = 6) (n=1)
2c. Special case: divergence 2a& 2c(n=1)
2b & 2¢ (n=1)

T3. Assimilation of data

3a. QUAL data in QUAN data la& 3a(n=1) 2b&3a(n=1) 3a(n=1)

3b. QUAN data in QUAL data 3b(n=1)

3c. Merging of QUAL and QUAN data  1la & 2b & 3c (n=1) 2b& 3c(n=1)

1b & 3¢ (n=1) 2b & 3b & 3¢ (n=1)

4. Emerging strategies
None found
Observed combinations of 7 (n=19) 8 (n=30) 3(n=3) 1(n=1) 1(n=1)

TYPES of integration

(Reproduced from Pluye et al. (5) by permission of the International Journal of Multiple Research Approaches)
*Other design: variant of a sequential design where results of a Phase 1 convergent design (QUAL + QUAN) informed a Phase 2 QUAN.
The symbol ‘&’ (meaning ‘and’) allows to represent the combinations with several strategies.

in 2015 and the recommendations in 2008). This is comparable to
what has been found for MM by Pluye et al. (5) on patient-oriented
research in health and social sciences (5). Thus, there is a need for
advocacy of good planning and reporting practices among CBPHC
researchers and editors through international organizations such as
‘The North American Primary Care Research Group’. Further, we
suggest that for explicit, transparent and reproducible integration
strategies, journals should include specific recommendations under
‘Guidelines to Authors’ to prompt explicit reporting of MM such as
GRAMMS (25).

Conclusions

This review described practical strategies used for integrating quali-
tative and quantitative phases, results and data. Specifically, the
combinations of integration strategies described in this manuscript
provide ideas and possibilities to guide CBPHC researchers for
planning and reporting their future MM studies. Additionally, this
review has emphasized a need of advocacy of guidance for trans-
parent reporting of MM studies among CBPHC researchers and edi-
tors, which can contribute to publish reproducible MM studies.
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