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Abstract

:

Background: In response to the need for safe care for people with diabetes mellitus in the current outbreak of COVID-19, it is critical to evaluate the model, service delivery, feasibility, and efficiency of diabetes mellitus telecoaching. Objective: This study aimed to conduct a systematic review and meta-analysis of the model and efficacy of telecoaching to improve self-care and clinical outcomes. Methods: This study uses the Preferred Reporting Item for Systematic Review and Meta-Analysis (PRISMA). We searched on 22 March 2022, using keywords that matched the MeSH browser in four databases to find relevant studies, namely, PubMed/Medline, Proquest, Scopus, and EBSCOhost. Additionally, we collected randomized controlled trials (RCTs) on Google Scholar using the snowball technique. A quality assessment was performed using the Cochrane Collaboration’s Risk of Bias tool (RoB)2. The meta-analysis used the DerSimonian–Laird random-effects model to analyze the pooled mean difference (MD) and its p-value. Results: Thirteen RCT studies were included for the systematic review and meta-analysis with a total number of participants of 3300. The model of telecoaching is a form of using nurses-led telephone and mobile apps, which are relatively cost-effective. The meta-analysis showed a positively improved statistically significance in clinical outcomes, including in HbA1c (a pooled MD of −0.33; 95% CI: −0.51–−0.15; p = 0.0003), blood glucose (−18.99; 95% CI: −20.89–−17.09; p = 0.00001), systolic blood pressure (−2.66; 95% CI: −3.66–−1.66; p = 0.00001), body mass index (−0.79; 95% CI: −1.39–−0.18; p = 0.01), and weight (−2.16 kg; 95% CI: −3.95–−0.38; p = 0.02). It was not, however, statistically significant in diastolic blood pressure (−0.87; 95% CI: −2.02–0.28; p = 0.14), total cholesterol (−0.07; 95% CI: −0.26–0.12; p = 0.46), low-density lipoprotein (−2.19; 95% CI: −6.70–2.31; p = 0.34), triglycerides (−13.56; 95% CI: −40.46–13.35; p = 0.32) and high-density protein (0.40; 95% CI: −1.12–1.91; p = 0.61). Conclusions: The telecoaching with nurses-led telephone and mobile apps significantly affected clinical outcomes on HbA1c, systolic blood pressure, weight, and BMI. Moreover, there was no significant effect on the total cholesterol, low-density lipoprotein, triglycerides, and high-density lipoprotein. Thus, telecoaching has the potential as a care model in diabetes mellitus during COVID-19 and similar pandemics to improve self-care and clinical outcomes, but all the studies analyzed involved non-COVID-19 patients, limiting the generalizability of the results to COVID-19.
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1. Introduction


Since the outbreak of the coronavirus disease 2019 (COVID-19) pandemic in 2019, the severe acute respiratory syndrome caused by coronavirus 2 (SARS-CoV-2) has now developed into a global health threat. It has been declared by the World Health Organization (WHO) to be a Public Health Emergency of International Concern (PHEIC) [1]. Patients with certain medical conditions, such as diabetes mellitus, are identified by the Centers for Disease Control and Prevention (CDC) as having a high probability of developing critically severe COVID-19 [2]. During the COVID-19 pandemic, people with diabetes mellitus spent more time indoors to protect themselves and currently, many people with diabetes mellitus choose to postpone or cancel their healthcare appointments. This can lead to reduced support that diabetic individuals need to manage their disease and an increased risk of developing complications [3].



In reducing and preventing complications in people with DM, it is necessary to increase good self-management. Self-management is an individual effort to manage the disease, symptom management, treatment, and lifestyle changes [4]. Diabetes self-management behaviors are needed to achieve an optimal glycemic control, reduce the risk of complications, and improve health outcomes [5]; therefore, appropriate home health technologies can be important in helping people with DM to develop the self-management skills necessary to live with their disease.



Telecoaching is a telehealth service that aims to help and encourage patients to achieve their desired goals, a better quality of life, and to solve the relevant and experienced problems [6]. Training programs or coaching through mobile applications are the only diabetes education programs digitally delivered and recognized by the American Diabetes Association [7].



Therefore, in response to the need for the safe care of a person with diabetes mellitus (PWD) in the present issue of COVID-19, it is important to assess the model, service delivery, feasibility, and efficiency of telecoaching for diabetes mellitus. A review of the various telecoaching models can assist developers in understanding the shortcomings of the existing telecommunications programs and they can help incorporate different creative features and technologies in developing future models. Nurses and other healthcare professionals can also analyze the various telecoaching models and propose the most efficient telecoaching model for patients, enabling them to control their health better.



In this regard, this review aims to explore the potential of telecoaching for self-management for people with diabetes mellitus during COVID-19 and similar pandemics.




2. Methods


2.1. Study Design


This study used a scoping review following the Preferred Reporting Items for Systematic Review and Meta-Analysis guidelines [8]. Telecoaching for self-care models related to diabetes mellitus can be thoroughly studied using the scope or sub-group method [9]. An initial broad research topic was narrowed down during the scoping review process to comprehensively evaluate the efficacy outcomes. We began by asking: Which models and types of care delivery services promote acceptance, efficacy, and efficiency for self-care?




2.2. Search Strategy


This study used four databases to search for relevant studies, namely, PubMed/Medline, Proquest, Scopus, and EBSCOhost. Additionally, we collected data on Google Scholar using the snowball technique. We searched on 22 March 2022, using keywords that matched the MeSH browser.



These included for PubMed and Proquest: “telecoaching”[All Fields] AND (“diabetes mellitus”[MeSH Terms] OR (“diabetes”[All Fields] AND “mellitus”[All Fields]) OR “diabetes mellitus”[All Fields]); for Scopus: ((telecoaching) OR (tele-coaching)) AND (diabetes mellitus); and for EBSCOhost: “telecoaching” AND (“diabetes type 2” or “diabetes mellitus type 2” or “diabetes 2”).




2.3. Eligibility Criteria


The inclusion criteria followed the PICO framework (patient/problem, intervention/exposure, comparison/control, outcome) and comprised (1) the type of study: RCTs; (2) the study population: people with diabetes mellitus; (3) the intervention: telecoaching; (4) the outcomes: HbA1c, total cholesterol, SBP, DBP, BMI, HDL, LDL, triglycerides, blood glucose, and weight using the respective tools in mean, standard deviation, and p-value for the pre- and post-intervention and control; and (5) other care as the control. Meanwhile, the exclusion criteria were set to (1) studies that were not complete at the time of retrieval; (2) studies with irretrievable full-text articles; and (3) studies in languages other than English as an international language. Furthermore, a duplicate removal was also performed using EndNote X9 software (Clarivate, Philadelphia, PA, USA). The titles and abstracts of studies were screened according to the criteria of accessibility by three independent reviewers (i.e., SM, SA, and MFA). Any disagreements were discussed to consensus.




2.4. Data Collection and Analysis


The collecting data in this study followed the PRISMA flow diagram, including the identification of studies in the databases; screening for duplicates, titles, and abstracts; assessing full eligibility text; and an extraction and analysis of the included studies. We extracted studies manually on the extraction tabulation. The item data on the extraction were, namely, the author, country, design study, characteristic and number of samples, model, feasibility, and efficacy of telecoaching. We also extracted outcomes including the HbA1c, total cholesterol, systolic blood pressure, diastolic blood pressure, BMI, HDL, LDL, triglycerides, blood glucose, and weight. Additionally, we analyzed this study using a quantitative and qualitative analysis.




2.5. Quantitative Data Analysis


A statistical analysis was performed using Review Manager ver. 5.4 (The Nordic Cochrane Center, The Cochrane Collaboration, Copenhagen, Denmark). The mean differences and standard deviations with a 95% confidence interval (CI) and the p-values were extracted from studies for both the pre- and post-intervention and intervention versus the control post-treatment. We then interpreted the pooled effects using random-effects models. The main results used in the statistical analysis were the mean difference between the pre- and post-treatment using telecoaching for people with diabetes mellitus, which was shown by decreasing levels in HBA1C, blood glucose, total cholesterol, triglycerides, LDL BMI, weight, blood pressure, and increasing HDL in the respective tools used, as well as the mean difference between the telecoaching and control groups. The mean difference with a 95% CI and its respective p-value was used to determine the efficacy of the telecoaching on all outcomes, which was presented in a forest plot. We used an inverse variance and DerSimonian–Laird random-effects model as proposed by Riley et al., as we considered that a heterogeneity outside the study could also be discovered. The heterogeneity was further evaluated using estimated effect (I2)statistics based on the Cochrane threshold, with cut-off limits of 0%, 25%, 50%, and 75% as being an insignificant, low, moderate, and high heterogeneity, respectively [10]. According to von Hippel, the I2 is substantial when the number of studies is small. Following Duval and Tweedie, we also performed a sensitivity analysis using a trim and fill [11]. The sensitivity test was performed using the Jamovi 2.2.5 software and used when the heterogeneity was high.





3. Results


3.1. Selection Study


The process of conducting a literature search is depicted in the flowchart shown in Figure 1. A total of 126 studies were found due to thorough initial searches. After eliminating 18 duplicates, the authors screened the titles and abstracts, and 13 studies were retrieved for full-text evaluations after a thorough screening process [7,12,13,14,15,16,17,18,19,20,21,22,23]. We excluded four studies because their protocol studies and monitoring outcomes were ineligible for inclusion in the study. A total of thirteen studies were included in the qualitative analysis and quantitative analysis.




3.2. Characteristics of Included Studies


All the study designs used included a randomized controlled trial (RCT). The studies were conducted in the following locations: the United States of America (n = 4), Australia (n = 1), Belgium (n = 2), Canada (n = 1), Brazil (n = 1), Iran (n = 1), and South Korea (n = 2). People with Type 2 diabetes were among those who participated, with the average age of the respondents between the range of being early elderly and elderly [7,12,13,14,15,16,17,18,19,20,21,22,23]. The intervention group received telecoaching with the various models shown in Table 1. The control group received usual or routine care, which may have included a referral to face-to-face diabetes educators, nutritionists, and specialists. Additionally, in the intervention group, there was not only education focusing on therapy adherence and lifestyle, but people also received medication adjustments, exercise adjustments, and frequent blood glucose monitoring took place during these consultations in several studies [13,17,18,19,20].




3.3. Risk of Bias


Overall, the included studies had a low risk of bias as individuals. Four studies were of some concern, and two were highly-biased studies (see Figure 2). The assessment component was highly biased, mostly in the bias due to a deviation from the intended deviation and missing outcome data. Additionally, with the component that was lowly-biased, the bias mostly arose from the randomization process and selection of the reported results (see Figure 3).




3.4. Study Outcome


3.4.1. Model of Telecoaching


Most of the studies used a telecoaching model in the form of nurses-led telephone sessions. Meanwhile, two studies use an application as an intervention [7,14]. The telecoaching was carried out in the intervention and control groups using varying durations and frequencies as well as a follow-up.




3.4.2. Meta-Analysis Outcome of HbA1c Reduction


A meta-analysis assessed the intervention vs. control efficacy of the telecoaching in terms of HbA1c. The results shown in Figure 4 depict a significant effect (p = 0.0003) with a pooled MD of −0.33 (95% CI: −0.51–−0.15). The telecoaching was found to decrease Hb1Ac in people with DM significantly. A heterogeneity was also found (I2 = 74%; p < 0.0001). Additionally, sensitivity tests using the trim and fill method identified one study that was an outlier. Figure 5 depicts the distribution of the studies based on their mean difference and standard deviation.




3.4.3. Meta-Analysis Outcome of Fasting Plasma Glucose Reduction


A meta-analysis assessed the intervention vs. the control efficacy of telecoaching on blood glucose. The result is shown in Figure 6, which depicts a significant effect with a p < 0.00001 with a pooled MD of −18.99 (95% CI: −20.89–−17.09). The telecoaching was found to decrease the fasting plasma glucose in people with DM significantly. A heterogeneity was not found (I2 = 0%; p = 0.83).




3.4.4. Meta-Analysis Outcome of Systolic Blood Pressure


A meta-analysis assessed the intervention vs. the control efficacy of telecoaching on the systolic blood pressure. The result is shown in Figure 7, which depicts no significant effect with a p < 0.00001 with a pooled MD of −2.66 (95% CI: −3.66–−1.66). The telecoaching was found to decrease the SBP in people with DM significantly. The heterogeneity was found to be low (I2 = 18%; p = 0.29).




3.4.5. Meta-Analysis Outcome of Diastolic Blood Pressure


People with DM who underwent the telecoaching had a lower diastolic blood pressure than the controls. A meta-analysis, as shown in Figure 8, assessed the intervention vs. the control efficacy of the telecoaching on the diastolic blood pressure with a p = 0.14 with a pooled MD of −0.87 (95% CI: −2.02–0.28). The telecoaching was found to not significantly decrease the DBP in people with DM. A heterogeneity was not found (I2 = 0%; p = 0.85).




3.4.6. Meta-Analysis Outcome of Total Cholesterol


Regarding cholesterol, the people with DM who underwent the telecoaching had a lower cholesterol score than the controls. A meta-analysis, as shown in Figure 9, assessed the efficacy of the telecoaching on cholesterol with a p = 0.46 with a pooled MD of −0.07 (95% CI: −0.26–0.12). The telecoaching did not significantly decrease the total cholesterol level in people with DM. A heterogeneity was not found (I2 = 0%; p = 0.72).




3.4.7. Meta-Analysis Outcome of Triglycerides


In terms of triglycerides, the people with DM who underwent the telecoaching had lower triglycerides than the controls. A meta-analysis, as shown in Figure 10, assessed the efficacy of the telecoaching in lowering triglycerides with a p = 0.32 with a pooled MD of −13.56 (95% CI: −40.46–13.35). The telecoaching did not significantly decrease the triglyceride levels in people with DM. A heterogeneity was not found (I2 = 0%; p = 0.53).




3.4.8. Meta-Analysis Outcome of HDL


Regarding the HDL, the people with DM who underwent the telecoaching had a higher HDL score than the controls. A meta-analysis, as shown in Figure 11, assessed the efficacy of the telecoaching on HDL with a p = 0.61 with a pooled MD of 0.40 (95% CI: −1.12–1.91). The telecoaching did not significantly increase the HDL-c levels in people with DM. A heterogeneity was not found (I2 = 0%; p = 0.88).




3.4.9. Meta-Analysis Outcome of LDL


A meta-analysis assessed the intervention vs. the control of the telecoaching on LDL. The results show, as in in Figure 12, a p = 0.34 with a pooled MD of −2.19 (95% CI: −6.70–2.31). The telecoaching did not significantly decrease the LDL-c levels in patients with DM. A heterogeneity was found (I2 = 71%, p = 0.02).




3.4.10. Meta-Analysis Outcome of Weight


A meta-analysis assessed the intervention vs. the control efficacy of the telecoaching on weight. The result is shown in Figure 13, which depicts a significant effect with a p = 0.02 with a pooled MD of −2.16 kg (95% CI: −3.95–−0.38). The telecoaching was found to decrease weight in people with DM significantly. A heterogeneity was not found (I2 = 0%; p = 1).




3.4.11. Meta-Analysis Outcome of BMI


The people with DM who underwent the telecoaching had a lower BMI score than the controls. A meta-analysis, as shown in Figure 14, assessed the efficacy of the telecoaching on lowering BMI scores significantly with a p = 0.01 with a pooled MD of −0.79 (95% CI: −1.39–−0.18). The telecoaching was found to decrease the BMI in people with DM significantly. A heterogeneity was not found (I2 = 0%; p = 0.97).




3.4.12. Feasibility and Adherence to a Healthy Lifestyle


Telecoaching has been the focus of research to identify if it could help people adopt healthier habits. One randomized controlled trial study evaluated whether telecoaching effectively increased physical activity and diet. In addition, telecoaching was also observed to be feasible to be given to people as a self-care delivery model for diabetes mellitus. For example, a six-month follow-up study found that 19/21 persons completed it successfully, and that 98.5% were satisfied with the telecoaching program [14].




3.4.13. Cost-Effectiveness Outcome


In terms of cost savings, telecoaching is considered effective in lowering costs. According to one study conducted in Belgium, telecoaching was relatively cost-effective [22].






4. Discussion


Based on the American Diabetes Association (ADA), the evaluations carried out in assessing diabetes mellitus can be seen from the levels of HbA1c and plasma glucose—both the fasting plasma glucose, 2 h plasma glucose, or random plasma glucose—and as a glycemic control [24]. Based on its pathophysiology, hyperglycemia can be caused by insulin resistance caused by excess fatty acids and proinflammatory cytokines, causing an inappropriate increase in glucagon [25]. Consequently, increased lipids and their components also play an essential role in evaluating diabetes mellitus.



Diabetes is one of the most widespread chronic diseases worldwide, impacting millions of people. It is also one of the major co-morbidities in COVID-19 infection deaths, second only to hypertension. In individuals with diabetes, the probability of hospital death with COVID-19 is 3.5 to 5 times higher than in non-diabetic individuals. Moreover, diabetes and other co-morbidities increase COVID-19-infected patients’ clinical state, increasing the probability of severe outcomes, including death [26]. Diabetes does not appear to aid COVID-19 infection, but obviously, this epidemic has altered the care of chronic diseases, such as diabetes mellitus, and the normal interactions between patients and nurses or physicians. During the COVID-19 pandemic, people with diabetes should not be left alone to handle their disease, and this has become a serious and urgent health issue [27]. Therefore, consultations conducted through telecoaching have proven to be very helpful in managing diabetes over the entirety of the COVID-19 pandemic and possibly for other transmissible outbreaks as well [28].



Telecoaching is a diagnosis or treatment delivered via personal communication and using technology, either through mobile phones, computers, or tablets [29]. The occurrence of a pandemic that requires people to minimize contact with each other makes telecoaching an innovative step in monitoring patients’ illnesses. The study by Robson et al. shows that among the various methods and types of telecoaching used, phone-based telecoaching has a superior effect compared to other studies, even though it can be difficult to judge what methods benefit patients the most [30]. Other studies have also shown a positive relationship between an increase in the frequency of telecoaching with decreasing HbA1C scores in patients with T2DM [31].



Our systematic review and meta-analysis are the first to assess various types of outcomes from the effect of telecoaching on people with T2DM. We assessed a meta-analysis of HbA1C scores, blood glucose levels, SBP, total cholesterol, triglycerides, HDL, LDL, weight, and BMI all at once. Our study shows that telecoaching significantly impacts the HbA1C scores, blood glucose levels, SBP, weight, and BMI. This telecoaching assessment method represents a strategic and potential step, especially with its implementation in line with the COVID-19 pandemic.



Research conducted by Odnoletkova et al. (2016) stated that in the follow-up carried out on people with Type 2 diabetes mellitus at the eighteenth week with an intervention in the form of nurse-led telecoaching, there was a difference in HbA1c with a significant value (−0.2 mmol/mol, and p = 0.046) in all persons and this was −0.4, and p < 0.023 in the elevated HbA1c subgroup. In addition, the intervention was also able to reduce the SBP and DBP with a reduction of 1.3% in the control group (p = 0.011) [23]. These results are consistent with other systematic reviews and meta-analyses with the same intervention in people with Type 2 diabetes mellitus that had significant results in the reduction of glycated hemoglobin (a pooled mean difference = −1.23, and p < 0.00) and SBP (a pooled mean difference = −2.22 and p < 0.01) [32]. However, the BMI, which can be observed as a linear comparison between hypertension and diabetes mellitus, was also assessed and obtained a significant result with a mean of −0.4 kg/m2 (p = 0.003) [33].



Another study with an intervention in the form of in-app coaching also assessed the BMI with a reduced but not statistically significant BMI result, where persons changed their medications during the research process. As for the other results in the form of A1c, which acts as glycemic control, significant results were obtained with a mean of −0.86% (p < 0.001) [7]. Clinical outcomes other than the BMI were assessed in another study with a significantly reduced total lipid by a mean of −6 mg/dl (p = 0.012) and a reduction in LDL of 8.9% (p = 0.011) in the control group [23].



The use of telecoaching can also improve the quality of life by a mean of +1.83 (p < 0.0001), followed by a decrease in depression. In another study conducted in Belgium, telecoaching was said to be cost-effective with ICERs of EUR 5569 and EUR 4615 [22]. All the studies concluded that telecoaching could be an effective form of self-care delivery in managing glycemic control and improving clinical outcomes, supported by cost-effectiveness and contributing to enhancing the quality of life by reducing depression.



Despite telecoaching showing potential as a delivery self-care model in DM, there is a challenge in implementing telecoaching that must be resolved. First, with technological advances raising the patient demand for mobile and remote healthcare services, national healthcare authorities must ensure their feasibility and quality requirements in chronic care, where their effectiveness has been shown [34,35]. A framework must be developed to support the necessary changes, including a conceptualization of patient education in multi-morbidities—including the qualification of the educator, the process of providing education and its evaluation, and the scope of interaction with a care team—and legal clarity on information security and privacy, professional liability, and remuneration for providers’ performances [36]. Second, documenting informed permission and protecting medical information are emphasized as being necessary to avoid ethical issues. Universities, training institutions, and scientific societies must provide integrated health training with telenursing as soon as practicable [37]. Finally, patient self-management support programs are severely underfunded at present, and economics-based health research, that is both necessary and relevant is vastly underrepresented as compared to reviews of drugs [22]; consequently, to better inform policymakers’ decisions about healthcare budget allocations, more economic analyses of programs are required.



We have acknowledged some limitations in this study. First, the included studies in this meta-analysis were mostly conducted in upper-middle-income countries and countries such as the United States, in Europe, and in East Asia; thus, this study’s results should not be generalized to another country with different economic, social, and cultural characteristics. Second, some included studies had a high bias due to a deviation from the intended intervention and missing outcome data. According to Hance, further study with a large sample size and robust methodology is needed to improve the quality of evidence. Third, this meta-analysis does not assess the moderating factors related to this study. Furthermore, a meta-regression is required to examine the moderating factors that potentially influenced the results. Fourth, although a dual independent review of the search results by two reviewers is generally recommended for systematic reviews, this approach is resource-intensive, which was our problem; therefore, this review process was conducted only by two reviewers and a two-step selection process. Finally, the lack of study during the COVID-19 pandemic has drastically limited the ability to trace the disease’s genuine management, which would only be possible based on historical information in normal conditions. This can only be accomplished in normal settings.




5. Conclusions


The systematic review and meta-analyses of the thirteen included studies for the meta-analysis found that nurse-led telecoaching with nurse telephone and mobile application models had significant effects on clinical outcomes, such as in HbA1c, systolic blood pressure, weight, and BMI. Moreover, the included RCT studies were conducted in a normal setting context. Consequently, this study only shows the potential interventions as a model to provide self-care for diabetes mellitus during COVID-19 and similar pandemics. Nevertheless, further studies are needed to evaluate the effects of telecoaching on other important variables and outcomes, such as examining a person’s experience, health outcomes, health equity, and the cost-effectiveness of the many emerging hybrid-care models. More economic studies of telecoaching programs are also needed to better inform policymakers’ decisions about the distribution of healthcare budgets. Additionally, a robust study of telecoaching’s efficacy in lower-middle-income countries is required.
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Figure 1. PRISMA flow diagram. 
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Figure 2. Traffic light plot’s risk of bias [7,12,13,14,15,16,17,18,19,20,21,22,23]. 
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Figure 3. Summary risk of bias. 
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Figure 4. Forest plot intervention vs. control of telecoaching in achieving a HbA1C outcome [7,12,13,15,16,17,18,19,20,21,22]. 
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Figure 5. Funnel plot intervention vs. control of telecoaching in achieving a HbA1C outcome. 
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Figure 6. Forest plot intervention vs. control of telecoaching in achieving a blood glucose outcome [16,21]. 
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Figure 7. Forest plot intervention vs. control of telecoaching in achieving a SBP outcome [12,13,14,18,21,22]. 
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Figure 8. Forest plot intervention vs. control of telecoaching in achieving a DBP outcome [12,18,21]. 
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Figure 9. Forest plot intervention vs. control of telecoaching in achieving a total cholesterol outcome [12,15]. 
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Figure 10. Forest plot intervention vs. control of telecoaching in achieving a triglycerides outcome [16,21]. 
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Figure 11. Forest plot intervention vs. control of telecoaching in achieving an HDL outcome [12,16,21,22]. 
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Figure 12. Forest plot intervention vs. control of telecoaching in achieving an LDL outcome [12,13,18,21]. 






Figure 12. Forest plot intervention vs. control of telecoaching in achieving an LDL outcome [12,13,18,21].



[image: Ijerph 20 00237 g012]







[image: Ijerph 20 00237 g013 550] 





Figure 13. Forest plot intervention vs. control of telecoaching in achieving a weight outcome [12,21,22]. 
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Figure 14. Forest plot intervention vs. control of telecoaching in achieving a BMI outcome [15,21,22]. 
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Table 1. Characteristics of Included Studies.
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Study

	
Study Design

	
Location

	
Sample

	
Intervention

	

	
Control/Comparator

	
Follow-Up




	
Characteristic

	
Size

	
Gender (Male %)

	
Age (Year)

	
Model

	
Frequency

	
Other Service






	
Blackberry et al. (2013) [12]

	
RCT

	
Australia

	
People with Type 2 DM

	
440

	
57

	
62.8 ± 10.5

	
Telephone coaching by a practice nurse

	
Five telephone coaching sessions during six weeks.

	
N/A

	
Routine

practice care

	
15 months




	
Crowley et al. (2013) [13]

	
RCT

	
USA

	
People with Type 2 DM

	
359

	
27.9

	
Intervention: 57 ± 12; Control: 56 ± 12

	
A telephone call from a nurse

	
Monthly telephone call for 12 months.

	
Electronic nurse communication facilitated the

medication

management.

	
Routine

practice care

	
12 months




	
Kim and Oh (2003) [17]

	
RCT

	
South Korea

	
People with Type 2 DM

	
36

	
30.6

	
Intervention: 59.7 ± 7.3; Control: 60.9 ± 5.8

	
A telephone call by a nursing PhD student

	
Twice a week and weekly telephone call for 12 weeks.

	
Exercise medication adjustments and frequent blood glucose monitoring.

	
Routine

practice care

	
3 months




	
Kim, Oh, and Lee (2005) [16]

	
RCT

	
South Korea

	
People with Type 2 DM

	
25

	
36

	
Intervention: 61.0 ± 6.1; Control: 60.4 ± 6.4

	
Telephone

counseling by a

doctoral nursing student

	
12 weeks

	
N/I

	
Routine

practice care

	
3 months




	
Krein et al. (2004) [18]

	
RCT

	
USA

	
People with Type 2 DM

	
209

	
96.6

	
Intervention: 61.0 ± 10; Control: 61 ± 11

	
A telephone call from a nurse

	
According to

individual patient needs.

	
Medication adjustment.

	
Usual care

	
18 months




	
Kumar et al. (2018) [7]

	
RCT

	
USA

	
People with DM

	
146

	
29

	
52.0 ± 9.0

	
Diabetes mobile app

	
12 weeks

	
N/A

	
Smartwatch (Apple Watch, Cupertino,

CA)

	
3 months




	
Nesari et al. (2010) [19]

	
RCT

	
Iran

	
People with Type 2 DM

	
60

	
28.3

	
Intervention: 51.96 ± 7.61; Control: 51.3 ± 8.24

	
A telephone call by nurses

	
Twice a week and weekly telephone call for 12 weeks.

	
Medication

adjustment based on glycemic level

	
Three-day

education

program

	
3 months




	
Odnoletkova et al. (2016)-c [21]

	
RCT

	
Belgium

	
People with Type 2 DM

	
574

	
61.5

	
N/I

	
N/I

	
N/I

	
N/A

	
N/I

	
N/I




	
Odnoletkova et al. (2016)-a [23]

	
RCT

	
Belgium

	
People with Type 2 DM

	
574

	
62

	
64

	
COACH program led by a nurse

	
Five telephone

sessions of 30 min on average, spread over 6 months.

	
N/A

	
Routine

practice care

	
18 months




	
Odnoletkova et al. (2016)-b [22]

	
RCT

	
Belgium

	
People with Type 2 DM

	
574

	
62

	
64

	
COACH program led by a nurse

	
five telephone

sessions of a mean (range) duration of 30 (10–45) min,

delivered at a mean (range) interval of 5 (3–8) weeks by a

certified diabetes nurse educator (hereafter referred to as the ‘coach’) after a 5-day training course.

	
N/A

	
Routine

practice care

	
18 months




	
Vasconcelos et al. (2018) [15]

	
RCT

	
Brazil

	
People with Type 2 DM

	
31

	
33.4

	
59.6

	
A program of

guidance/coaching on the disease via

telephone calls made

by a researcher nurse

	
Twelve bi-weekly

telephone contacts were made over a period of 24 weeks.

	
N/A

	
Routine

practice care

	
6 months




	
Wayle et al. (2014) [14]

	
RCT

	
Canada

	
People with Type 2 DM

	
21

	
43

	
55.6 ± 12.3

	
NexJ Health Coach App

	
24 weeks

	
N/A

	
-

	
6 months




	
Weinberger et al. (1995) [20]

	
RCT

	
USA

	
People with Type 2 DM

	
251

	
98.9

	
Intervention: 63.2 ± 8.3; Control: 63.9 ± 8.6

	
Telephone

education by nurses

	
Monthly telephone call for 12 months.

	
Evaluating

prescribed

regimens and emphasizing compliance, health

monitoring,

facilitate primary care.

	
N/I

	
12 months








Note. DM: Diabetes Mellitus; N/I: no information; N/A: not available; RCT: randomized controlled trial.
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