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Abstract
Background: Given the high rates globally of Type 2 Diabetes Mellitus (T2DM), there is a clear need to target health behaviours through person-centred
interventions. Health coaching is one strategy that has been widely recognised as a tool to foster positive behaviour change. However, it has been used
inconsistently and has produced mixed results. This systematic review sought to explore the use of behaviour change techniques (BCTs) in health coaching
interventions and identify which BCTs are linked with increased effectiveness in relation to HbA1C reductions.

Methods: Studies were systematically identi�ed through database searches for relevant randomised controlled trials (RCTs) in papers published between
January 1950 and April 2020. Included papers were screened on the reported use of BCTs based on the BCT taxonomy. The effectiveness of included
interventions was assessed by using Cohen’s d.

Results: Twenty-one RCTs were identi�ed. Thirteen interventions were shown to have medium to large effects on HbA1c reduction (d=0.50 to d=1.30). Twenty-
three BCTs were identi�ed, with a mean of 5.3 (SD = 3.6) BCTs used in each study. Of these, Goal setting (behaviour) and Problem solving were the most
frequently identi�ed BCTs. The intervention with the largest effect size (d=1.30) used �ve different BCTs: Goal setting (behaviour), Problem Solving, Goal
setting (outcome), Self-monitoring of outcome of behaviour, and framing/reframing. However, there was little evidence to link the use of speci�c BCTs to
reductions in HbA1c across the studies included in the review

Conclusion: A relatively small number of BCTs have been used in RCTs of health coaching interventions for T2DM. Moreover, other possible BCTs directly
related to the theoretical underpinnings of health coaching were absent. It is recommended that key BCTs are identi�ed at an early stage of intervention
development, although further research is needed to examine the most effective BCTs to use in health coaching interventions.

Background
Type 2 Diabetes Mellitus (T2DM) is a chronic disease that is a signi�cant public health concern. It was estimated that 462 million of the global population had
T2DM in 2017, with this �gure projected to increase by 6.28% up to 491 million people globally by 2030 [1]. T2DM is associated with an increased risk of co-
morbidity and other health implications, such as heart and stroke disorders, eye problems and complications with hearing, kidney failure, nerve injury,
amputations, oral issues, and foot problems [2]. T2DM is impacted by an excess body mass index (BMI) and physical inactivity [3]. Modi�able lifestyle
behaviours like physical inactivity and unhealthy dietary patterns play a crucial role in accelerating the risk of developing the disease. The ongoing rise in
T2DM rates is a challenge due to people's current lifestyle behaviours, particularly food habits and sedentary lifestyles, due to the world economic
development over the previous four decades [4].

Changing lifestyle behaviours is widely recognized as key to supporting people with T2DM to self-manage their condition [3]. The occurrence of chronic
conditions associated with T2DM can be signi�cantly reduced or delayed by at least 75% with the help of healthy lifestyle behaviour changes made by
patients [5]. This has led many healthcare systems to adapt their care of T2DM to be more patient-centred [6]. Individualised, self-management approaches for
non-communicable diseases such as T2DM are increasingly being advocated [7, 8]. Several studies have reported on the positive effects of lifestyle
intervention programmes among people at high-risk, with a 58% decrease in the incidence of T2DM [9]. However, traditional self-management behaviour
change T2DM interventions, which are characterized mainly by their emphasis on the role of education and motivation as strategies for behaviour change,
have shown poor effects in enabling patients to maintain the self-management skills needed to make long-term behaviour change [10-13].

Health coaching is a one-on-one support intervention style described by Wolever et al. as “a patient-centred approach wherein patients at least partially
determine their goals, use self-discovery or active learning processes together with content education to work toward their goals, and self-monitor behaviours
to increase accountability, all within the context of an interpersonal relationship with a coach” [14]. Health coaching grew out of counselling and health
education �elds [15], and has been widely used in different contexts as an intervention for addressing lifestyle-related conditions, including T2DM [16]. The
growing acceptability of health coaching aligns with the shift towards a more self-management preventative care model in healthcare settings [5]. Many
studies have shown the e�cacy of using health coaching with different chronic diseases, including T2DM [17]. However, recent systemic reviews of
randomised controlled trials utilising health coaching have reported mixed results, with some reporting that health coaching is effective, while others claim it is
ineffective [17, 18]. One of the explanations for the inconsistent reported �ndings across different studies is the lack of agreement on the active ingredients
and content of effective health coaching interventions [14].

There is currently no consensus in the literature on designing an effective health coaching intervention, including the selection of a suitable theoretical basis
and active ingredients, or behavior change techniques [18]. In the absence of such consensus, there is uncertainty towards which coaching methods are more
appropriate and effective to use including intervention content as well as the duration, length, and mode of delivery of sessions, particularly when applying
health coaching in a new setting [19]. A lack of guidance, ineffective methods used to develop interventions, inappropriately selected intervention components
and variation in the reporting of outcomes has been suggested to contribute to the mixed effectiveness of health coaching interventions [20-22].

A taxonomy of behaviour change techniques (BCTs) describing different active ingredients that can be used in behaviour change interventions has been
developed by Michie et al. [23]. A BCT is de�ned as “an observable, replicable, and irreducible component of an intervention designed to alter or redirect causal
processes that regulate behaviour” [23]. The taxonomy consists of 93 BCTs clustered into16 groups. BCTs can be used either in isolation or in combination
with other BCTs [23]. Development and evaluation of interventions incorporating these BCTs may enable researchers to effectively identify the key ‘active
ingredients’ in interventions and facilitate consistent reporting of behaviors change mechanisms thereby increasing the possibility of replication [23].

Therefore, this systematic review aimed to address current gaps in knowledge through the following objectives: 1) to assess health coaching intervention
content in relation to reporting su�cient and precise descriptions of used behaviour change theories and BCTs; 2) identify the BCTs used in health coaching
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interventions; 3) assess whether speci�c BCTs were associated with larger effect sizes of interventions; and 4) explore key intervention characteristics and
their association with reported effects, including coaching intervention duration, length of sessions, mode of delivery.

Method
This systematic review was reported following the Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA) statement [24]. The review
protocol was registered in the International Prospective Register of Systematic Reviews (PROSPERO) database (CRD42021228567).

Search strategy and inclusion/exclusion criteria
To identify the relevant literature, a series of systematic searches was conducted via Medline (Ovid) and the Web of Science. The searches were conducted
using the keywords and their combinations. Medline key search terms included: “type II diabetes mellitus,” “non-insulin dependent diabetes mellitus,” “Diabetes
Mellitus, Type 2/ or diabetes,” “Coaching,” “Health Coaching,” and “personal coach*” (see Appendix 1 for more details on Medline search strategy). A manual
back chaining technique was used as an additional step to help the database searches �nd relevant literature. This involved examining the list of all the
references in the included studies, including potential citations within each article and other relevant reviews.

Studies were only included if they were RCTs and not cluster RCTs, that employed health coaching to in�uence T2DM and reported mean changes in HbA1c,
published in English from January 1950 and April 2022, and included participants aged 18 years or older. The start date of searching was purposely selected
to cover all coaching terms, such as health counselling, coaching, personal coaching, and health promotion in published studies from the emerging time of
health coaching in the early 1950s. The RCTs included were coded as to theories and BCTs used in the interventions as well as reported effects on glycaemic
control. RCTs were also coded according to the modes of delivery, length and duration of the health coaching sessions. Articles were excluded if participants
did not have a diagnosis of T2DM, were not subject to health coaching interventions, self-management was not the targeted behaviour, included type 1
diabetes mellitus, and HbA1c as the outcome measure was not reported. This review therefore included interventions that investigated the effectiveness of
using the health coaching approach as a tool to impact the self-management of T2DM. Only RCT studies were included to explore effectiveness of the
interventions and minimize the risk of bias [25]. Other designs such as a non-randomized, cluster-randomized controlled trials, or observational studies were
excluded.

Study selection and data extraction
Potentially eligible studies were identi�ed by a check of the titles and abstracts. Full texts of these articles were then checked to con�rm whether or not they
met the inclusion criteria outlined above. Relevant study information from the included articles was reviewed and data extracted (e.g., design, the theory or
model used, BCTs, intervention structure, target behaviours, and outcome parameters). The e�cacy of the included interventions was evaluated using the
effect size (Cohen’s d) [26]. As per Cohen’s guidelines, the intervention has a small effect size when d ≥ 0.20, a medium effect size when d ≥ 0.50, and a large
effect size when d > 0.80. Effect sizes of d < 0.20 were considered to be trivial.

Study quality
Cochrane collaboration tool was used to assess the quality of the included studies. [27]. Each study was rated based on speci�c criteria related to the quality
of its methods and reporting, selection, performance, detection, attrition, reporting, and other biases. See Table 5 and Figure 4 for further details.

Behaviour Change Technique (BCT) coding
The BCT taxonomy [23] was applied to the included studies to identify the use of BCTs. Two independent researchers (AA, HH) coded the intervention content
reported in the methods section (intervention description) of each paper against the BCT taxonomy version 1 (BCTTv1), to identify the BCTs used in the health
coaching interventions [23]. The coders followed the BCTTv1 guidance, for example, if a BCT was unclear (present or absent), it was coded as absent, as per
the BCTTv1 guidance [23]. Both coders used Microsoft Excel 2003 to generate a list of identi�ed BCTs across all included interventions. Several discussion
meetings were held to discuss the BCTs identi�ed and to resolve any disagreements regarding the coded BCTs until reaching an agreement. A third
independent reviewer (PN) was involved to con�rm consensus decisions.

Results

Search Results
The search results yielded 1105 titles and abstracts through Medline, the Web of Science, and additional resources. There were 145 full-text studies checked
for eligibility and a total of 21 RCTs met inclusion criteria (see Figure 1) [24].

Study Characteristics
Table 1 reports the characteristics of included studies for both interventions (health coaching), and control groups (usual care), including sample size, mean
age of participants, intervention duration, personnel, and mode of delivery (e.g., face-to-face, telephone-based, web-based). The included studies comprised 21
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RCTs published between 1950 and 2022. A total of 3848 participants were included in the 21 studies, of whom 1988 were randomised to receive coaching
interventions and 1860 were allocated to control groups. The majority of studies (n=10) were conducted in the US [31, 32, 36, 37, 39-41, 43, 45, 46], two were
conducted in Canada [44, 48], and Taiwan [29, 47], and the rest were conducted once in different countries including Turkey [28], South Korea [30], Norway [33],
Finland [34], Germany [35], Belgium [38], and Australia[42]. In the 18 studies that reported gender of participants, 54% of participants were female. The mean
age of the recruited participants was 58.9 (SD = 6.3). Due to the inconsistent reporting of other demographic and socioeconomic characteristics, such as
education, ethnicity and income status, across the 21 papers we were unable to report them here. The recruitment of participants was varied and drawn from
different communities including ethnic community centres [36], community health centres [30, 31, 33, 44], community advertisement [33, 35, 46, 48], primary
care or hospital clinics [28, 39, 42, 43, 47] and databases [29, 34, 38, 41]. For clinical factors, including HbA1c, there were no discernible changes between the
intervention and control groups at baseline. The mean HbA1c level across all studies at baseline was 8.5% (SD = 0.7). All the RCT interventions reported
improvements in favour of coaching groups over control groups in reductions of HbA1C. The effect size (d) of interventions was varied across the included
studies and ranged from 0.01 to 1.3. Two interventions had a large effect size (d=1.3 and d=0.8) [36, 40], and six interventions reported a medium effect size
(d=0.5 to d=0.7) [29, 30, 35, 41, 44, 45]. The remaining thirteen interventions had small (d ≥ 0.20) [28, 31, 32, 38, 42, 43, 46-48] or trivial (d < 0.20) [33, 34, 37,
39] effect sizes. The median effect of health coaching interventions on HbA1c was d = 0.30, a small effect size.

Mode of delivery and intervention duration
Health coaching was delivered through various methods including exclusive telephone-based [31, 38, 40, 42, 46, 48], exclusive web or mobile-based remote
patient monitoring/electronic assistance (ERPM/EA) systems [37] or in combinations of face-to-face and telephone-based [28, 29, 36, 39, 41, 44, 45, 47]; face-
to-face and ERPM/EA [30] telephone-based and ERPM/EA [33-35] or face-to-face, telephone-based and ERPM/EA [32, 43]. Interventions provided both in
person and over the phone were shown to be more successful, with median d=0.5 (range = 0.1-1.3) [28, 29, 36, 39, 41, 44, 45, 47], compared to interventions
delivered exclusively over the phone, with median d=0.3, range of 0.6 (0.2-0.8) [31, 38, 40, 42, 46, 48]. Only six studies reported follow-ups after interventions,
which ranged from 6-12 months [28, 33, 35, 38, 42, 48]. One study recommended that longer exposure to health coaching sessions could lead to more
effective outcomes [48]. However, because it was the only intervention that claimed this and had a medium impact (d=0.3), this conclusion should be regarded
with caution. In addition, it was indicated that interventions lasting six months or less were found to have greater impacts on the reduction of HbA1c than any
other programmes' durations with median d=0.8 (range=0.7-1.3) [35, 36, 40].

Delivery personnel
 Different people delivered the health coaching interventions. In four studies, the health coaching intervention was delivered by untrained personnel [28, 29, 31,
42, 43], while the remaining 17 interventions reported training of the interventionist on health coaching. Seven studies relied on nurses to deliver coaching
sessions [30, 31, 33, 36, 38, 44, 48], four studies provided interventions by trained health coaches [32, 34, 35, 37], and only one study was delivered by health
coaches certi�ed by the International Coach Federation (ICF) [49]. The remaining interventions were delivered by different professionals, including dental care
providers [28], community health workers [36], dieticians [42], medical staff [39,45], pharmacists [29], psychologists [46], college students [43], peer patients,
[41], and physicians [30]. The median effect size of interventions delivered by trained health coaches was d=0.3 (range = 0.01-1.3) versus a median of 0.3 with
a range of d=0.3 (0.2-0.4) of those delivered by untrained health coaches.

Behavioural framework and theory use
The heterogeneity of interventions was evident in relation to the employed approaches and underpinning theories. Out of the 21 papers, �ve studies did not
report the use of theories [29, 30, 31, 35, 37, 42]. The remaining 15 were grounded in different theories or frameworks. Most studies employed motivational
interviewing [28, 32, 33, 36, 38, 41, 44, 45, 47, 48], two studies used cognitive-behavioural therapy [40, 44], two studies used the transtheoretical model [33, 39],
and self-e�cacy theory and social-cognitive theory were each used once [28]. The median effect size of MI-based interventions was d=0.4 with a range of 1.2
(1.3-0.1). In contrast, the remaining interventions that did not use MI had a median effect size of d=0.2 and a range of 0.8 (0.8-0.01). Intervention details, such
as the details of the coaching curriculum adopted were absent from many papers [29, 30, 33, 38, 44, 45]. Few studies provided a health coaching protocol with
details of session activities [28-31, 33, 35, 37-39, 44]. Only one study was identi�ed as a good example of an intervention supported by clear descriptions of
the health coaching programme [43].

Identi�ed BCTs
A total of 23 BCTs were identi�ed across the 21 studies reviewed (see Table 2). Interventions were varied in terms of the number of BCTs that were utilized in
each intervention, ranging from 0 to 9 BCTs. The median of BCTs used across all interventions was 5. Table 2 lists the BCTs used in each intervention.

The most frequently coded BCT was 1.1 goal setting (behaviour), which has identi�ed in 14 interventions (60.8%) [28, 31-36, 39-44, 47]. 1.2 problem solving
was the second most commonly identi�ed BCT, reported in 10 interventions (43.5%) [32, 33, 36-40, 42, 43, 46]. 3.1 social support (unspeci�ed) was reported in
four studies [32, 34, 37, 39]. 1.7 review outcome goals, 1.8 behavioural contract, 2.2 feedback on behaviour, 4.1 instruction on how to perform a behaviour, 8.7
graded tasks, 12.5 adding objects to the environment, and 2.5 monitoring outcome(s) of behaviour by others without feedback were each used once in six
interventions (4%) [28, 30, 37, 38, 40, 42]. No BCTs were identi�ed in one study [45]. There was no evidence of an association between the number of BCTs
used in an intervention and its effect size (see Figure 2). Table 2 provides more details about the frequencies of the BCTs used in each intervention.
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BCTs and intervention effectiveness
Due to the heterogeneity of the studies, it was not possible to perform a meta-analysis, and instead, an exploratory analysis was conducted to assess the
effectiveness of each intervention. An overview of the use of different BCTs and effect sizes found in each study is presented in Table 2. The most effective
intervention based on the effect size (d=1.3), used four BCTs: 1.1 goal setting (behaviour), 1.2 problem Solving, 1.3 goal setting (outcome), and 2.4 self-
monitoring of outcome of behaviour [36]. The other intervention with a large effect size (d=0.8) reported nine BCTs: 2.7 feedback on outcomes of behaviour,
1.1 goal setting (behaviour), 3.1 social support (unspeci�ed), 1.7 review outcome goals, 1.2 problem Solving, 1.4 action planning, 8.7 graded tasks, 1.6
discrepancy between current behaviour and goal, and 10.4 social reward [40].

Two BCTs that were used in the two most effective interventions [36, 40], i.e., 1.1 goal setting (behaviour) and 1.2 problem solving, were also the most used
BCTs in three out of six interventions with a medium effect [35, 41, 44]. The use of 2.3 self-monitoring of behaviour and 2.4 self-monitoring of outcome(s) of
behaviour in interventions with medium effect sizes was reported twice [35, 44]. The most commonly used BCT across those with small or trivial effect was
1.2 problem solving, which was reported in seven of interventions with small or trivial effect [32, 33, 37, 39, 42, 43, 46]. 1.1 goal setting (behaviour) was the
second frequently used BCT which was reported in six [32-34, 39, 42, 43], and 3.1 social support (unspeci�ed) reported in four studies [32, 34, 37, 39].

Quality of the included studies
Although some studies showed good methodological quality due to their low bias [29, 34, 35, 38, 47], the majority were weak because of either high or unclear
risk of bias [28, 30-33, 37, 39-46, 48]. Twelve of the 21 studies 21 [29, 31, 33-35, 38, 40, 42, 44, 45, 47, 48] described the method of randomization generation
and 11 studies [29,31,34,35,38,41,42,44,45,47,48] used a concealed allocation schedule. The methodological quality of blinding participants and personnel on
the assignment of participants to study groups were generally low due to either high or unclear bias in procedures across most studies and insu�cient detail.
Across all the included studies, attrition bias and selective outcome reporting bias were low and not detected. Table 3 and Figure 3 provide further details
about the quality of the included studies.

Discussion
This review sought to identify and investigate the use of BCTs in health coaching interventions for T2DM. The included health coaching interventions were
varied in their designs, including intervention duration, session length, intervention providers, theoretical basis, BCTs utilised and delivery modality.

Interventions that used a combination of two delivery modes (in-person and via telephone) showed more effectiveness compared to those delivered through
the only phone. In relation to coaching sessions, the frequency and duration also had an impact on the intervention effectiveness. More time spent in coaching
sessions might result in more effective results [48]. The current �ndings suggest that the coaching session's length should be framed according to the
complexity of the condition presented by participants [28, 43]. Interventions with a duration of four to six months showed signi�cant impacts on the reduction
of HbA1c [35, 36, 38, 42], con�rming previous review �ndings [17]. Given that T2DM is a long-term health condition, further research is needed to assess
coaching interventions' impacts and their sustainability.

Interventions were delivered by different personnel, ranging from trained undergraduate students [40] to certi�ed professional health coaches [47]. Only �ve
out of 21 included studies relied on trained health coaches to deliver the interventions [32, 34, 35, 37, 47] while the rest were provided by people with different
backgrounds including exercise physiology [44], community health [36], dentistry [28], nutrition [42], medicine [30, 39, 45], nursing [30, 31, 33, 36, 38, 43],
pharmacy [29], psychology [46] social science [46], undergraduate students [40], and patients' peers [41]. This may explain why coaching protocols are
inconsistent or unstandardised, contributing to intervention variation and unpredictable outcomes, even while there was no conclusive evidence that
interventions delivered by certain personnel were more or less effective.

Theory-based interventions can lead its providers to identify the target behaviours and strategies needed to achieve desired outcomes. Half of the health
coaching interventions used motivational interviewing (48%) [28, 32, 33, 36, 38, 41, 35, 45, 47, 48]. The �ndings of the current review indicated that using
motivational interviewing could lead to better behaviour change outcomes, in line with the �ndings of other reviews [15, 50]. Using motivational interviewing as
an intervention theoretical basis may help in understanding participants’ triggers for change and addressing their ambivalence, which is the essential goal of
health coaching.

The use of BCTs and implications of �ndings
We found that 20 of 21 included studies used different BCTs. Out of 23 identi�ed BCTs, only two BCTs, 1.1 goal-setting (behaviour) and 1.2 problem-solving
were commonly used across different health coaching programs with T2DM. These two BCTs appeared to be used as key ingredients for behaviour change
[51], and T2DM self-management programs [52]. The most effective intervention (d=1.30) [36] used the same BCTs reported in other interventions but included
one unique BCT 13.2 framing/reframing [33]. Another intervention that had the second largest effect size (d=0.80) used nine different BCTs [40]. 1.1 goal-
setting (behaviour) and 1.2 problem-solving were reported in both highly effective interventions Although many BCTs have been identi�ed, being used
frequently does not imply that these BCTs contribute to improving the interventions and self-management goals [53]. For instance, the largest effect size
intervention (d=1.30) [36] and the intervention with the smallest effect size (d=0.01) [37] had some BCTs in common. Moreover, the intervention with (d=0.01)
used more BCTs than the intervention with the largest effect size. In sum, no clear evidence links speci�c BCTs to intervention effectiveness.

Findings cannot be conclusively drawn towards the effectiveness of speci�c BCTs in health coaching for T2DM. The heterogeneity of coaching approaches
and theoretical basis utilised in the interventions, in addition to inconsistent and vague reporting of BCTs makes it challenging to identify the active
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intervention components. Most studies provided insu�cient details about the intervention content and mechanisms, including the lack of curriculum and
coaching protocol. Furthermore, none of the included studies explicitly reported the use of BCTs in interventions. Thus, it is di�cult to link speci�c BCTs with
the effectiveness or success of any included interventions. Considering that the BCT taxonomy (V1) [23] was developed in order to facilitate the systematic
application and reporting of BCTs in interventions, inconsistent reporting of BCTs remains a key issue across the behaviour change and intervention
development literature [54]. Consequently, interpreting and replicating some of the included interventions cannot be easily achieved due to the imprecise
description of the content provided. This could be one explanation for why there is still variation in the health coaching intervention's effectiveness, besides the
continued replication of ineffective interventions.

Although the majority of the interventions used motivational interviewing as the underpinning theory, several BCTs that directly link to MI techniques, such as
engaging techniques, focusing techniques, and evoking techniques, were completely absent as the used theoretical framework appeared to be inadequately
incorporated during the interventions' development stage [55]. These BCTs are: 15.1: verbal persuasion about capability, 5.1: information about health
consequences, 9.2: pros and cons, 9.3: comparative imagining of future outcomes, 15.2: mental rehearsal of successful performance, 5.5: salience of
consequences, 15.3: focus on past success, 13.4: valued self-identity, and 6.2: social comparison.

In addition, health coaching mainly aims to guide a client to develop new personal skills, such as developing self-e�cacy, self-monitoring, enhancing and
valuing self-identity, self-belief, and problem-solving [14]. However, the number of potential BCTs has never or rarely been reported across interventions despite
direct and strong associations with the theoretical basis of health coaching. Some examples of the relevant BCTs are 1.8 behavioural contract, 1.9
commitment, 5.4 monitoring of emotional consequences, 5.5 anticipated regret, 9.3 comparative imagining of future outcomes, 13.1 identi�cation of self as a
role model, 13.2 framing/reframing, 15.3 focus on past success. These BCTs were rarely mentioned across many of the included studies despite their
signi�cance as core components of any health coaching intervention advocated by International Coaching Federation (2019) [49].

Finally, explicit and accurate use of BCTs and the appropriate selection of theories help to prevent frequent mistakes and incorrect replication of ineffective
interventions [53]. To accurately assess an intervention's e�cacy and increase the likelihood that it will be successfully replicated, intervention developers
need �rst to identify the intervention's active components and whether they directly link to improvement in the outcomes. BCTs need to be explicitly speci�ed
and included in the development of new interventions as it is highly recommended to precisely guide the interventions' procedures into effective interaction to
bring about the desired behaviour change. Future studies are needed to identify the most effective BCTs to be used with health coaching interventions.

Strength and limitations of this review
This review has various strengths. First of all, it is the �rst review to identify and investigate the use of BCTs in health coaching studies with T2DM. Second,
this review sought to evaluate the effectiveness of the BCTs utilised in health coaching interventions and whether there is a link between using speci�c BCTs
and reductions in Hb1Ac. Third, using the BCTs taxonomy assisted in systematically investigating and analysing interventions’ descriptions to identify the
active ingredients of each intervention.

Additionally, there are several limits to this review as well, which should be mentioned. First, it was limited to only English language papers, hence there is a
possibility that some health coaching RCTs were not included. Second, studies have used various BCTs with different outcome measures, so it was di�cult to
determine which BCT assigned to HbA1c as an outcome. Consequently, it was di�cult to be assured whether the positive results were achieved by individual
BCTs or due to combinations of different BCTs. Inadequate reporting of intervention details and imprecise descriptions could lead to incorrect assumptions
about the presence or absence of BCTs. Clarity and the amount of provided details on the interventions play a crucial role in coding BCTs correctly and so may
have limited the accuracy of coding in the current review. Finally, due to the high variation in characteristics of the interventions, including sessions' length and
frequencies, mode of delivery, underpinning theories, and interventions' providers, it was di�cult to carry out a meta-analysis because of the heterogeneity.

Conclusion
This systematic review examined the available evidence to determine which BCTs link to improving diabetic self-management by reducing the glycaemic
index. The analysis of this review showed that only 8 of the 21 interventions reported medium to large effect sizes in HbA1c reduction. Whilst our �ndings
support the use of health coaching as a promising strategy for eliciting positive impacts on behaviours and self-management, it may not have ful�lled its
potential for different reasons. For instance, most studies didn’t draw on MI as a theoretical basis or include MI-based BCTs. Additionally, until the BCTs
included in interventions are accurately reported it will be di�cult to isolate the key active ingredients of health coaching interventions. Therefore, it was
challenging to draw a de�nitive conclusion, and more research is needed to determine which BCTs are most likely to help people with diabetes control their
condition.

For effective and replicable health coaching interventions, precise use and reporting of theories and BCTs should be explicitly described in su�cient detail and
delivered by trained professionals in the health coaching curriculum. Clear and consistent reporting of BCTs, theories and especially those derived from the
theory of MI will help researchers practically understand the process of eliciting behaviour change and ensure the development and implementation of the
most effective interventions. 
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Tables
Table 1: Description of included studies in the systematic review

 

ERPM/EA, electronic remote patient monitoring/electronic assistance; FTF, face to face; GRP, group; TEL, telephone, clinical attachment loss (CAL), tooth-
brushing self-e�cacy (TBSES), Fruit and Vegetable Screener score FVSS, Short-Form Health Survey (SF-12), Patient Health Questionnaire (PHQ), Diabetes
Distress Scale (DDS), Positive and active engagement in life PAEL, Health-directed activity HAD, Skill and technique acquisition STA, Appraisal of Diabetes
Scale (ADS), High-density lipoprotein (HDL), Constructive attitudes and approaches Self-monitoring and insight (CAASMI), Interpersonal Support Evaluation
List (ISEL-12), Health service navigation (HSN), Social integration and support (SIS), Emotional well-being EWB, Low-density lipoprotein (LDL), Healthcare
team support (HTS), Reinforcement for self-care (RSC), Awareness of self-care goals (ASC), Adherence Starts with Knowledge (ASK), Morisky Adherence Scale
(MAS), Patient Activation Measure (PAM),), Bene�t-Finding Scale (BFS), Perceived Stress Scale (PSS-4), 19-item Audit of Diabetes-Dependent Quality of Life
(ADDQoL-19) scal

 

Table 3: Risk of bias assessments based on the Cochrane collaboration tool
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 Study, Country, and
Objectives

 

Sample (completed),
Mean Age; Female %

 

Study

Duration (M)

(Intervention+
Follow-ups)

 

 

Delivery mode

 

 

Intervention
providers

 

 

Measurements
(n)

 

 

 Results

 

 

Control gro

Basak Cinar &
Schou (2014),
Turkey [28]

     To assess the
difference in
outcomes between
health coaching
group compared
with usual health
education for T2DM
 

186 (162a); NA; NA

 

100

16 M (10+ 6) FTF, TEL          Dental
professional

(3), HbA1C,
CAL and
TBSES

Signi�cant
differences
found for
HbA1C in
Health
coaching
group, (P <
0.05)

Health edu

Chen et al, (2016),
Taiwan [29]

To evaluate
changes in HbA1c
for group provided
care by pharmacist
compared usual
care without a
pharmacist  

100 (100); 72.5;50 6 FTF,TEL    Certi�ed
diabetes 

 educator
Pharmacist

 

(1), Change in
A1c level (6
months)

HbA1c level
signi�cantly
decreased
(0.83 %) for
the
intervention
group with
an increase
of 0.43 % for
the usual
care arm (P
≤ 0.001).

Usual Care

Cho et al (2011),
Korea[30]

To assess impact of
health coaching on
HbA1c
improvement after 3
months 

71 (64); 64.2; NA 3 FTF, ERPM Physicians and 

nurses

 

(2), HbA1c,
cholesterol

HbA1c level
was
signi�cantly
decreased for
intervention
group
(reduced
from 8.0% to
7.5%) P <0.0.

In control
group HbA1c
reduced from
8.0% to 7.8%,
P = 0.11)

Diabetes ed

Frosch et al (2011),
US[31]

To assess
participants’
improvement in
self-care
behaviours, level of
HbA1C, lipid and BP
levels at 6 months

201 (201); 55.5; 48.5 6 TEL Nurse educators (3), A1c, lipid
and blood
pressure 

 

Decline in
HbA1c at 6
months in
both groups
(P<001), 

Educationa

Glasgow et al
(2006), US[32]

To assess the
impact of a
computer-assisted
intervention on
T2DM self-
management 

335 (299); 61.5; 50.2 2 FTF,TEL,ERPM/EA Health educators (7) FVSS,
Daily fat
intake, HbA1c, 

Cholesterol,
PHQ, DDS,
BMI

There was a
decline in
HbA1c
favouring
intervention
group, but
these
differences
did not reach
signi�cance

Computer-e
Usual care

Holmen et al (2017),
Norway [33]

To assess
effectiveness of
using phone-based
self-management
system used by a
diabetes specialist
on HbA1c, diabetes
self-management,
and improvement in
quality of life 

151 (120); 57.0; 41 12 M(4+ 8) TEL,ERPM/EA T2DM
specialist nurse

 

(9) HbA1c,
BMI, PAEL,
HAD, STA

CAASMI, HSN,
SIS, EWB

Both groups
have a
reduction in
HbA1c level 

Usual care

Karhula et al (2015),
Finland[34]To

250 (217); 66.3; 44.4 12 TET,ERMP/EA Health coaches (8), HbA1c, BP,
BMI, Waist

No
statistically

Usual care
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assess
effectiveness of
phone-based health
coaching program,
on improvement in
HRQL and other
clinical measures of
T2DM and heart
disease patients

circumference,
Triglycerides,
Cholesterol,
LDL, HDL

signi�cant
difference
found in
relation to
HbA1c
between the
two groups 

 

Kempf et al (2017),
Germany[35]

To assess
effectiveness of the
Telemedical
Lifestyle
intervention
Program (TeLiPro)
on HbA1c 

202(167/133);59.6;49 12 M(3+9) TEL,ERPM/EA Diabetes coaches (6), HbA1c,
BMI, CVD, QoL,
eating
behaviour,
Antidiabetic
medication

The
difference
between the
two groups
was
statistically
signi�cant
favouring the
TeLiPro
group in
relation to
HbA1c (mean
± SD - 1.1 ±
1.2%, P <
0.0001)

Usual Care

Kim et al, (2015),
US[36]

To assess
effectiveness of a
community-based,
culturally tailored,
program in T2DM
patients

250 (209); 58.7; 43 12 TEL, GER Nurses and
community
health workers

 

(8) HbA1c,
Triglyceride,
Cholesterol,
Blood
pressure,
diabetes-
related quality
of life, self-
e�cacy,
adherence to
diabetes
management
regimen, and
health literacy

The
difference
between the
two groups
was
statistically
signi�cant
favouring the
intervention
group
(reductions in
HbA1c: 1
.0%–1.3%
compared to
the control
group with
reductions of
0.5%–0.7%)

Educationa

McKay et al (2002),
US[37]     

To assess the
impact of using an
internet-based in
improving diabetes
self-management

160 (133); 59.3; 53.1 3 ERPM/EA Health coach (6) HbA1c, Fat
intake, Poor
dietary
practices, 

Depression
symptoms, 

Psychological
well-being (SF-
12), Total
cholesterol

There was no
statistically
signi�cant
difference
favouring
coaching
group in
relation to
HbA1c

Informatio
reading

Odnoletkova et al
(2016), Belgium[38]

To test the
effectiveness of
tele-coaching
intervention on
HbA1c with T2DM 

 

574 (486); 63.1; 38.5 18  M       (    
6+   12)

TEL Nurse educator (9) HbA1c,
total
cholesterol,
LDL
cholesterol,
HDL
cholesterol,
Triglycerides,
Systolic blood
pressure, 

Diastolic
blood
pressure, BMI,
Weight

The
difference in
the means
between the
two groups
was
statistically
signi�cant
favouring the
coaching
group. 

Usual Care

Ruggiero et al
(2010), US[39]

To assess the effect
of the intervention
delivered by
medical assistant
coach on HbA1C
compared with
usual care group 

50 (42); 65.8; 66 6 FTF,TEL Medical assistants HbA1c HbA1C level
decreased
across the
intervention
group (MAC)

Treatment 

Sacco et al (2009),
US[40]

To evaluate the
effects of

62 (48); 52; 58

 

 

6

 

 

TEL  

University
students

(9) HbA1c,
Diet, Exercise,
Foot care,
Depression,

HbA1C
decreased in
the coaching
group (M =

 

Usual Care
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telephone-bases
coaching provided
by professionals on
T2DM, including
diabetes adherence
and control,
diabetes-related
complications, and
diabetes distress

   

 

Self-e�cacy,
HTS, RSC, ASC

 

 

 

 

7.4%; SD =
1.12) 

Thom et al (2013),
US[41]

 

To determine how
clinic-based peer
health coaching
affects the
management of
uncontrolled T2DM
in low-income
populations

299 (236); 55.2; 52 6 FTF,TEL Peers (4) HbA1c,
BMI, LDL , SBP

The
difference
was
statistically
signi�cant
between the
two groups
favouring the
coaching
group
(HbA1C
decreased by
1.07%)
Whereas the
reduction
was 0.3% in
the control
group

   Usual Ca

Varney et al
(2014), Australia[42]

To evaluate the
health coaching
intervention's long-
term e�cacy

94 (71); 64.1; 31.9

 

12 M (6+6) TEL Registered
dietician

(13) HbA1C,
Fasting
glucose,
cholesterol 

LDL
cholesterol,
HDL
cholesterol,
Triglyceride,
Systolic BP,
Diastolic BP,

Weight, BMI,
Waist
circumference 

Physical
activity, K10
depression
score 

Signi�cant
effects were
observed
between
groups at 6
months in
relation to
HbA1C (P =
0.03)

Usual Care

Whittemore et al
(2004), US[43]

    To assess the
effect nurse-
coaching
intervention on
T2DM

53 (49); 57.6; 100 6 FTF,TEL,ERPM/EA Nurses (5) HbA1C,
BMI, Dietary,
Exercise,

Distress

A difference
between the
two groups
was
documented
at 3 months
in HbA1C
levels
favouring the
coaching
group  

 

Usual Care

Wayne et al, (2016),
Canada[44]

                

 
  
To test the effect of
using Phone-based
coaching compared
to a group without
the use of mobile
phones for T2DM
patients 

131 (97); 53.2; 72 6 FTF,TEL Trained students  (6) HbA1c,
weight, waist
circumference,
body mass
index (BMI),
satisfaction
with life,
depression,
anxiety

There was a
signi�cant
reduction in
HbA1c in the
intervention
group at 3
months
(P=.03)

PHC witho
(ERPM/EA)
remote pat
monitoring
assistance

Willard-grace et al
(2015), US[45]

 

    To assess
impacts of health
coaching in the
control of T2DM,

144 (132); NA; NA 12 FTF, TEL Medical assistants (4) HbA1c,
HDL, LDL, SBP

Intervention
group was as
twice as
many
patients in
control arm
achieved the
HbA1c goal
(48.6% vs

Usual Care
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Hypertension, and
Hyperlipidemia
compared with
usual care 

27.6%,
P=.01)

Wolever et al
(2010), US[46]

 
  
 

To evaluate the
impact of
integrative health
coaching on various
T2DM patient
variables

56 (49); 53; 77 6 TEL Psychologist
and social worker

(10) HbA1c,
ASK-20, MAS;
PAM; ADS,
BFS, ISEL-12,
PSS-4, SF-12,
Exercise

 

HbA1c was
reduced in
the
intervention
group
signi�cantly
by 0.64%
(from 8.9%
1.78% at
baseline to
8.3% 1.76%;
P =.030;
Cohen d
=.34).

Usual Care

Lin et al., (2021),
Taiwan[47]

 

To explore the
impact of health
coaching on A1c
and diet for patients
with T2DM

114(114)

45;49

6 FTF, TEL Health Coach (8) HbA1c,
Daily calorie
intake, Whole
grains, Meats
and protein,
Milk and dairy
products,
Vegetables,
Fruits, Fats
and oils

Patients with
type 2
diabetes who
underwent a
6-month
health
coaching
program saw
a 0.62
percent
improvement
in their
HbA1c and
adopted
healthier
eating
practices

Usual care

Sherifali et al.,
(2020), Canada[48]

 

To assess the
impact of telephone
health coaching on
A1c for patients
with T2DM

365(365)

57;50

12 M (6+6) TEL Registered
nurse/certi�ed
diabetes educator

(2)  HbA1c,
ADDQoL-19

When
compared to
traditional
diabetes
education
alone, a
telephone
diabetic
health
coaching
intervention
improved
HbA1C (a
mean
reduction of
1.78 percent)
and diabetes-
related QoL,
as well as
lowered the
negative
effect of the
condition.

Usual     dia
education
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  Random
sequence
generation
(Selection Bias)

Allocation
concealment
(Selection
bias) 

Blinding of
participants and
personnel
(Performance bias)

 Blinding of
outcome
assessment
(Detection bias)

 Incomplete
outcome data
(Attrition bias)

 Selective
reporting
(Reporting
bias)

Other
sources of
bias (Other
bias)

Basak Cinar &
Schou (2014),
Turkey

Unclear unclear High High low Low  unclear

Chen et al, (2016),
Taiwan

Low low Unclear low low low Unclear 

 

Cho et al (2011),
Korea,

 

Unclear unclear unclear High Low Low Unclear

Frosch et al
(2011), US,

Low Low High High Low Low unclear

Glasgow et al
(2006), US,

Unclear unclear unclear unclear Low Low High

Holmen et al
(2017), Norway

Low Unclear  High Low Low Low Unclear

Karhula et al
(2015), Finland,

Low Low Unclear Low Low Low Unclear

Kempf et al
(2017), Germany

Low Low Low Low Low Low Low

Kim et al, (2015),
US,

Unclear Unclear High Low Low Low Unclear

McKay et al
(2002), US,

Unclear Unclear Unclear Low Low Low Unclear

Odnoletkova et al
(2016), Belgium

Low Low Unclear Low Low Low Unclear

Ruggiero et al
(2010), US,

Unclear Unclear Unclear High Low Low High

Sacco et al
(2009), US,

Low Unclear  Unclear Low Low Low Unclear 

Thom et al (2013),
US

Unclear Low Unclear Low Low Low Unclear

Varney et al
(2014), Australia

Low Low High High Low Low High

Whittemore et al
(2004), US

Unclear unclear Unclear unclear Low Low High

Wayne et al,
(2016), Canada     
                               
 

Low Low high High Low Low Unclear

Willard-grace et al
(2015), US

Low Low High Unclear Low Low Unclear

Wolever et al
(2010), US

Unclear unclear low low Low Low High

Lin et al., (2021),
Taiwan

Low low low Unclear low low Unclear 

Sherifali et al.,
(2020)

Low low Unclear Unclear Low Low Low

 

Table 2 is available in the Supplementary Files section.

Figures
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Figure 1

RISMA Flow Diagram Showing Study Selection Process

Figure 2

The relationship between the number of used BCTs and an intervention effectivene
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Figure 3

Risk of bias of included studies
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