


Critical Appraisal: 
The Mixed Methods Appraisal Tool (MMAT), Version 2018, is a validated critical appraisal instrument designed to evaluate the methodological quality of studies included in complex systematic literature reviews. Unlike tools restricted to single study designs, MMAT is specifically formatted to assess five distinct categories of empirical research simultaneously:
Category 1: Qualitative studies
Category 2: Quantitative randomized controlled trials (RCTs)
Category 3: Quantitative non-randomized studies
Category 4: Quantitative descriptive studies
Category 5: Mixed methods studies

	Study
	MMAT Category
	S1
	S2
	Item 1
	Item 2
	Item 3
	Item 4
	Item 5
	Overall Quality

	Kruger et al. (2024)
	Cat 1: Qualitative
	Yes 
	Yes 
	Yes 
	Yes 
	Yes 
	Yes 
	Yes 
	High (5/5) 

	Williams et al. (2023)
	Cat 1: Qualitative
	Yes 
	Yes 
	Yes 
	Yes 
	Yes 
	Yes 
	Yes 
	High (5/5) 

	Thapa et al. (2024)
	Cat 1: Qualitative
	Yes 
	Yes 
	Yes 
	Yes 
	Yes 
	Yes 
	Yes 
	High (5/5) 

	Wyche et al. (2024)
	Cat 1: Qualitative
	Yes 
	Yes 
	Yes 
	Yes 
	Yes 
	Yes 
	Yes 
	High (5/5) 

	Gomber et al. (2024)
	Cat 2: Quant. RCT
	Yes 
	Yes 
	Yes 
	Yes 
	Yes 
	No 
	Yes 
	High-Moderate (4/5) 

	Sap et al. (2019)
	Cat 3: Quant. Non-Randomized
	Yes 
	Yes 
	Yes 
	Yes 
	No 
	No 
	Yes 
	Moderate (3/5) 

	McClure Yauch et al. (2020)
	Cat 4: Quant. Descriptive
	Yes 
	Yes 
	Yes 
	Yes 
	Yes 
	Yes 
	Yes 
	High (5/5) 

	Ferrari et al. (2024)
	Cat 4: Quant. Descriptive
	Yes 
	Yes 
	Yes 
	Yes 
	Yes 
	Can't tell 
	Yes 
	High-Moderate (4/5) 

	Piloya-Were et al. (2025)
	Cat 4: Quant. Descriptive
	Yes 
	Yes 
	Yes 
	Yes 
	Yes 
	Yes 
	Yes 
	High (5/5) 

	Narayanan et al. (2026)
	Cat 4: Quant. Descriptive
	Yes 
	Yes 
	Yes 
	Yes 
	Yes 
	Can't tell 
	Yes 
	High-Moderate (4/5) 



1. Kruger et al. (2024)
· Design: Qualitative (Interpretative Phenomenological Analysis - IPA) 
· Category: Category 1 (Qualitative) 
· Criteria Checklist:
· 1.1 Appropriate qualitative approach? Yes. IPA is appropriate to explore lived experiences of adolescent adjustment to closed-loop systems. 
· 1.2 Adequate data collection methods? Yes. Semi-structured online interviews conducted by a registered psychologist. 
· 1.3 Findings adequately derived from data? Yes. Themes directly derived through rigorous multi-step IPA coding with co-coding. 
· 1.4 Interpretation substantiated by data? Yes. Extensive verbatim excerpts support each superordinate theme. 
· 1.5 Coherence across sources, collection, analysis, and interpretation? Yes. Clear methodological alignment throughout. 
2. McClure Yauch et al. (2020)
· Design: Cross-sectional observational feasibility pilot study 
· Category: Category 4 (Quantitative Descriptive) 
· Criteria Checklist:
· 4.1 Sampling strategy relevant? Yes. Convenience single-stage sampling at referral T1D clinics in Uganda & Kenya. 
· 4.2 Representative sample? Yes. Age distribution (4–26 years) matches typical regional pediatric/youth clinic demographics. 
· 4.3 Appropriate measurements? Yes. Standardized factory-calibrated Freestyle Libre Pro CGM and point-of-care HbA1c analyzers. 
· 4.4 Risk of nonresponse bias low? Yes. High retention (87% evaluation rate; no significant demographic difference between non-completers and completers). 
· 4.5 Statistical analysis appropriate? Yes. Descriptive statistics, ANOVA, median/IQR, and standard linear regression. 
3. Sap et al. (2019)
· Design: Non-randomized two-arm controlled trial 
· Category: Category 3 (Quantitative Non-Randomized) 
· Criteria Checklist:
· 3.1 Participants representative? Yes. Adolescents/youth living with T1D across two clinics in Cameroon. 
· 3.2 Measurements appropriate? Yes. Revised Brief Diabetes Knowledge Test, HPLC HbA1c, and recorded clinical events. 
· 3.3 Complete outcome data? No. Dropouts/loss to follow-up were notable (5/30 in intervention, 14/43 in control group due to missed appointments). 
· 3.4 Confounders accounted for? No. Potential cross-contamination between intervention and control arms could not be prevented, and lack of randomization was not adjusted for. 
· 3.5 Intervention administered as intended? Yes. 4-week structured focus-group education delivered via WhatsApp. 
4. Ferrari et al. (2024)
· Design: Retrospective observational sub-study of an RCT 
· Category: Category 4 (Quantitative Descriptive) 
· Criteria Checklist:
· 4.1 Sampling strategy relevant? Yes. Analyzes 90-day Ambulatory Glucose Profile (AGP) data from the RCT intervention arm. 
· 4.2 Representative sample? Yes. Enrolled all eligible rural T1D patients in Neno District, Malawi. 
· 4.3 Appropriate measurements? Yes. Dexcom G6 continuous glucose monitoring metrics (TIR, TBR, TAR, CV). 
· 4.4 Risk of nonresponse bias low? Can't tell. Sensor missing data accounted for ~36% of total observation intervals (primarily sensor replacement gaps). 
· 4.5 Statistical analysis appropriate? Yes. Stratified time-in-range analysis by month/time of day and absolute percentage change in TDD. 
5. Piloya-Were et al. (2025)
· Design: Prospective observational cohort study 
· Category: Category 4 (Quantitative Descriptive) 
· Criteria Checklist:
· 5.1 / 4.1 Sampling strategy relevant? Yes. Enrolled youth aged 4–26 years across two major diabetes centers in Kampala, Uganda. 
· 4.2 Representative sample? Yes. Captures wide socioeconomic spectrum and clinical age ranges in urban Uganda. 
· 4.3 Appropriate measurements? Yes. 3 consecutive blinded CGM wears, certified laboratory & POC HbA1c, kinetic modeling (), and hematological workups. 
· 4.4 Risk of nonresponse bias low? Yes. 93% completion rate (64/69 completed all 3 consecutive sensor wears). 
· 4.5 Statistical analysis appropriate? Yes. Linear regression,  calculation, RMSE, and stepwise AIC covariate adjustment. 
6. Narayanan et al. (2026)
· Design: Prospective single-arm continuation phase cohort study (CAPT1D Phase II/III) 
· Category: Category 4 (Quantitative Descriptive) 
· Criteria Checklist:
· 4.1 Sampling strategy relevant? Yes. Enrolled completers of the 12-month Phase I study in Kigali, Rwanda. 
· 4.2 Representative sample? Yes. Representative of urban Rwandan young adults living with T1D. 
· 4.3 Appropriate measurements? Yes. Automated Dexcom G7 CGM metrics (AGATA toolbox), Afinion 2 HbA1c, and validated questionnaires. 
· 4.4 Risk of nonresponse bias low? Can't tell. Retained 40/40 Phase II participants, but 10/50 originally enrolled in Phase I were excluded prior to Phase II. 
· 4.5 Statistical analysis appropriate? Yes. Wilcoxon rank sum tests, paired t-tests, and AGATA automated signal processing. 
7. Wyche et al. (2024)
· Design: Qualitative study (In-depth semi-structured interviews) 
· Category: Category 1 (Qualitative) 
· Criteria Checklist:
· 1.1 Appropriate qualitative approach? Yes. Semi-structured interviews appropriate to investigate mHealth usage barriers and human-computer interactions. 
· 1.2 Adequate data collection methods? Yes. 58 interviews conducted across rural (Vihiga) and urban (Nairobi) sites with youth, caregivers, and health stakeholders. 
· 1.3 Findings adequately derived from data? Yes. Inductive thematic analysis with iterative codebook refinement and local collaborator verification. 
· 1.4 Interpretation substantiated by data? Yes. Rich narrative quotes back every barrier and behavioral pattern identified. 
· 1.5 Coherence across sources, collection, analysis, and interpretation? Yes. High coherence, explicit reflexivity, and positionality statements provided
Williams et al. (2023)
· Design: Descriptive, exploratory qualitative research within a social constructivist approach. 
· Setting: Centre for Diabetes and Endocrinology (CDE), Parktown, South Africa. 
· MMAT Category: Category 1 (Qualitative). 
· Screening Questions (S1 & S2):
· S1. Clear research questions? Yes. Explores illness perceptions of adolescents with T1D using CGM. 
· S2. Data collected address research questions? Yes. Online semi-structured interviews addressed CGM experience, illness perception, and self-care. 
· Appraisal Criteria:
· 1.1 Qualitative approach appropriate? Yes. Descriptive qualitative design fits the study objective. 
· 1.2 Data collection methods adequate? Yes. 7 semi-structured interviews conducted online until thematic saturation. 
· 1.3 Findings derived from data? Yes. Thematic analysis guided by Braun & Clarke framework with co-coding. 
· 1.4 Interpretation substantiated by data? Yes. Supported by extensive quotes across all three main themes. 
· 1.5 Coherence across design, collection, analysis, and interpretation? Yes. Methodological consistency maintained. 
Thapa et al. (2024)
· Design: Qualitative implementation science study (Proctor Framework / SRQR Guidelines). 
· Setting: First-level district hospitals in Neno District, Malawi. 
· MMAT Category: Category 1 (Qualitative). 
· Screening Questions (S1 & S2):
· S1. Clear research questions? Yes. Assesses acceptability and appropriateness of CGM among patients and healthcare providers. 
· S2. Data collected address research questions? Yes. Pre- and post-trial patient interviews and provider interviews evaluated acceptability, appropriateness, and barriers. 
· Appraisal Criteria:
· 1.1 Qualitative approach appropriate? Yes. Qualitative inquiry within an implementation science framework is appropriate for assessing innovation acceptability. 
· 1.2 Data collection methods adequate? Yes. 25 in-depth interviews (11 patients across pre/post stages and 5 healthcare providers). 
· 1.3 Findings derived from data? Yes. Double-coded inductive thematic analysis in Dedoose. 
· 1.4 Interpretation substantiated by data? Yes. Abundant direct Chichewa-to-English translated quotes substantiate themes. 
· 1.5 Coherence across design, collection, analysis, and interpretation? Yes. Strong alignment; clear reflexivity and trustworthiness techniques (investigator triangulation, independent coding). 
Gomber et al. (2024)
· Study Design: Open-label, 2:1 parallel randomized controlled feasibility trial. 
· Setting: Neno District Hospital & Lisungwi Community Hospital, Neno District, Malawi. 
· MMAT Category: Category 2 (Quantitative Randomized Controlled Trials). 
Screening Questions
· S1. Are there clear research questions? Yes. Assesses the feasibility, implementation fidelity, appropriateness, and preliminary clinical outcomes of Dexcom G6 CGM vs. usual care (glucometer) in rural Malawi. 
· S2. Do the collected data address the research questions? Yes. Quantitative data collected on sensor wear time, missingness, HbA1c changes, time in range (TIR), and severe adverse events. 
Specific Appraisal Criteria (Category 2: Quant. RCT)
· 2.1 Is randomization appropriately performed? Yes. Computer-generated random numbers table produced by a senior researcher, masking sequence from site study personnel. 
· 2.2 Are the groups comparable at baseline? Yes. Baseline characteristics (age, sex distribution, diagnosis age, total daily insulin dose) were balanced between the CGM () and Usual Care () arms. 
· 2.3 Are there complete outcome data? Yes. Low total loss to follow-up (1 participant in CGM arm, 2 in UC arm); high overall data completion rate. 
· 2.4 Are outcome assessors/participants blinded to the intervention? No. Open-label trial where participants and providers were unblinded to device type (Note: Expected and unavoidable for medical hardware device feasibility trials). 
· 2.5 Did participants adhere to the assigned intervention? Yes. Intention-to-treat analysis applied; CGM arm wore devices an average of 63.8% of expected time, and UC arm logged self-monitoring blood glucose 75% of the time. 

