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ABSTRACT
Gestational diabetes mellitus (GDM) is a growing public health concern that affects approximately 4–5% of pregnancies in the United Kingdom and may lead to adverse outcomes for both mothers and their infants if not properly managed. Various non-pharmacological interventions have been explored to improve glycemic control during pregnancy, including yoga, which has been shown to provide physical and psychological benefits in low-risk pregnancies. This systematic review aimed to evaluate the effectiveness of yoga in reducing blood glucose levels among pregnant women diagnosed with GDM. A comprehensive literature search was conducted using Ovid databases, PubMed, and CINAHL to identify randomized controlled trials comparing yoga interventions with standard care or control groups, with blood glucose levels measured before and after the intervention. Three studies met the inclusion criteria and were included in the analysis. Overall, the findings demonstrated that participants who engaged in yoga experienced a greater reduction in blood glucose levels compared to those in the control groups. These results suggest that yoga may serve as a safe and beneficial complementary exercise for pregnant women with GDM. However, further studies, particularly in the Indonesia, are required to assess the clinical feasibility, long-term effectiveness, and broader implementation of yoga interventions in pregnancies complicated by gestational diabetes mellitus.
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INTRODUCTION 
Gestational diabetes mellitus is a global health issue estimated to affect 14% of pregnancies worldwide (Sugai et al., 2023). In the UK, approximately 4–5% of pregnancies are affected (NICE, 2025). Developing diabetes during pregnancy increases the risk of pregnancy-induced hypertension, caesarean section, labour induction, and the development of type 2 diabetes mellitus after pregnancy (Guarga Montori et al., 2021), indicating that gestational diabetes has public health implications beyond pregnancy. Furthermore, hyperglycaemia in the intrauterine environment is associated with an increased risk of obesity, hypertension, and insulin resistance in offspring (Nakshine and Jogdand, 2023). Therefore, gestational diabetes is a major public health concern that requires appropriate management to improve maternal and child health outcomes.
Effective treatment is essential to reduce morbidity and adverse pregnancy outcomes (Sandu et al., 2021). Newly diagnosed gestational diabetes can initially be managed through lifestyle modifications, including dietary changes and regular exercise (Ye et al., 2022). However, when blood glucose targets are not achieved within 1–2 weeks, pharmacological      therapies such as metformin or insulin may be prescribed (IDF, 2024).
Originating in India, yoga has become increasingly popular in the UK (Mcgowan, 2023). Yoga combines stretching exercises, breathing techniques, and meditation (Yijia Ren, 2025) and has been shown to improve physical and mental health while reducing stress levels (Smit and Cartwright, 2023). In pregnancy, yoga is considered a safe form of exercise associated with lower anxiety, depression, and stress levels (Corrigan et al., 2022). Antenatal yoga may reduce blood glucose levels in pregnancies affected by gestational diabetes (Nur et al., 2020). Therefore, this review aims to examine the effects of prenatal yoga on maternal blood glucose levels in women with gestational diabetes mellitus and its implications for clinical practice.

METHOD
Study Design
A critical systematic review was conducted to evaluate the effect of yoga on blood glucose levels among pregnant women diagnosed with gestational diabetes mellitus (GDM). The review process included formulating the research question, establishing inclusion and exclusion criteria, performing a comprehensive literature search, critically appraising the selected studies, and analysing the extracted data.
Search Strategy
The Population, Intervention, Comparison, Outcome (PICO) framework was used to formulate the research question because all components of the review question were clearly defined (Cochrane, 2024). The research question investigated was: Does yoga help reduce blood glucose levels in pregnancies affected by gestational diabetes?
The literature search was conducted using several electronic databases, including Ovid, PubMed, and CINAHL. The Ovid platform was selected because it enables simultaneous searching across multiple databases, including the   Allied   and   Complementary     Medicine 
Database (AMED), the Cochrane Library, the Centre for Agriculture and Biosciences International (CABI), Excerpta Medica Database (EMBASE), Global Health, Maternity and Infant Care, MEDLINE, and the American Psychological Association database. These databases were chosen due to their relevance to healthcare and maternity research (Nishikawa-pacher, 2022).



Search terms were developed based on the main concepts of the research question. Synonyms, truncation, and Boolean operators (AND, OR) were applied to maximise retrieval of relevant studies (Veginadu et al., 2022). In addition, search terms were exploded into subject headings using Ovid to broaden the search results. Inclusion and exclusion criteria were established a priori to minimise selection bias.
Eligibility Criteria
Studies were included if they involved pregnant women diagnosed with gestational diabetes, evaluated yoga as the intervention, incorporated a control group, and reported blood glucose levels as outcomes. Studies involving women with pre-existing diabetes, other forms of exercise, or outcomes unrelated to blood glucose were excluded. Randomised controlled trials (RCTs) were prioritised because standard diabetes care has previously been shown to improve glycaemic control among pregnant women with GDM (Page et al., 2021). No restrictions were placed on publication year; however, only articles published in English were considered.
Table 1. Inclusion and Exclusion Criteria
	Component
	Inclusion Criteria
	Exclusion Criteria
	Rationale

	Population
	Pregnant women with gestational diabetes
	Women with pre-existing diabetes
	Non-gestational diabetes beyond the scope of this review

	Intervention
	Yoga
	Other forms of exercise
	Focus on yoga as the intervention of interest

	Comparison
	Control group
	Prospective research studies with no control group
	To adequately evaluate the effect of the intervention on the outcome

	Outcome
	Blood glucose level
	Other maternal or fetal outcomes
	Outcomes other than blood glucose are beyond the scope of this review


Study Selection
The study selection process followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines. A total of 18 articles were identified through database searches. After removing three duplicate articles, 15 studies were screened based on title and abstract, and 10 studies were excluded for not meeting the eligibility criteria. Five full-text articles were subsequently assessed, of which three were excluded. One additional study was identified through citation searching, resulting in a final inclusion of three studies.
Quality Appraisal
The methodological quality of the included studies was assessed using the Critical Appraisal Skills Programme (CASP) checklist, which evaluates study validity, results, and clinical relevance (Critical Appraisal Skills Programme, no date). Each article was reviewed multiple times to identify potential bias and assess methodological rigour.
Data Analysis
Data analysis focused on comparing mean differences in fasting blood glucose and postprandial blood glucose levels between yoga intervention groups and control groups. When studies reported outcomes other than blood glucose, only glycaemic outcomes relevant to the review question were extracted and analysed.




Table 2. PRISMA Flow Diagram
Identification of studies via databases and registers
	Records identified from:
Databases (n=18)
CINAHL (n=1)
PubMed (n=0)
OVID (n=17)


↓
	Titles and abstracts screened (n=15)


↓
	Full text screened (n=5)


↓
	Records excluded (n=3):
• Blood glucose not measured as outcome (n=1)
• Prospective cohort study with no control group (n=1)
• Post-published research based on results of other included study (n=1)
	Studies included (n=3)


Identification of studies via other methods
	Records identified from:
Citation searching (n=1)
	Records assessed for eligibility (n=1)

	
	Records excluded (n=0)



RESULT 
Table 3. presents a summary of the studies included in this review. The selected studies were conducted in different countries and investigated various interventions aimed at improving glycaemic control among women with gestational diabetes mellitus (GDM). All included studies employed a randomized controlled trial (RCT) design and reported blood glucose indicators, including fasting blood glucose and postprandial blood glucose, as primary outcomes. Recent studies have demonstrated that lifestyle and technology-based interventions can effectively improve glycaemic   control   in women with GDM. For example, Maleki et al. (2023) reported that mobile-assisted education significantly improved blood glucose levels and healthy lifestyle behaviours among women with GDM. Similarly, Karthiga et al. (2022) found that the timing of exercise played an important role in optimizing blood glucose control during pregnancy.
Overall, the findings indicated that intervention groups experienced greater reductions in fasting and postprandial blood glucose levels compared with control groups. These results are consistent with recent evidence showing that structured interventions, including telemedicine and continuous glucose monitoring, can enhance glycaemic management during pregnancy (Pasaribu, Situmorang and Tarigan, 2020). Chattopadhyay et al. (2023) demonstrated that a comprehensive telemedicine intervention was as effective as standard care in controlling   blood      glucose     levels among pregnant women with GDM. In addition, studies evaluating continuous or flash glucose monitoring have reported improvements    in   glucose management and pregnancy outcomes, highlighting the importance   of   innovative approaches in GDM care (Jesrine Gek Shan  Hong, 2022).




However, variations in outcome reporting and methodological approaches across studies may limit direct comparisons. Differences in sample size, intervention duration, and reporting of statistical parameters such as standard deviations and confidence intervals should be considered when interpreting the findings (Siska Suci Triana Ginting, Imarina Tarigan, Rosmani Sinaga, Nopalina Damanik, Maria Magdalena, 2022). Therefore, further large-scale RCTs with standardized outcome measures are needed to provide stronger evidence regarding the effectiveness of interventions for improving glycaemic control in women with GDM (Syairaji et al., 2024). Non-pharmacological interventions have an important role in the management of gestational diabetes mellitus (GDM) (Putri et al., 2024). Interventions such as yoga, exercise, and health education can help improve blood glucose control and maternal well-being during pregnancy (Huifen et al., 2022). 


Table 3. Summary of Included Studies on Prenatal Yoga and Blood Glucose Control in 
Women with Gestational Diabetes Mellitus
	Brislane et al. (2023), Canada
	Randomized cross-over trial to evaluate the effectiveness of moderate-intensity exercise on blood glucose control in pregnant women with and without gestational diabetes mellitus (GDM).
	33 pregnant women, including 17 with GDM and 16 without GDM, recruited after 20 weeks’ gestation. 
	Participants wore a continuous glucose monitor, accelerometer, and heart rate monitor for 14 days. Blood glucose outcomes included fasting glucose, 1- and 2-hour postprandial glucose, and 24-hour mean glucose.
	Women with GDM had significantly higher fasting, 24-hour mean, and peak glucose values than women without GDM. However, there were no significant differences in blood glucose control between the short-duration postprandial walking and longer-duration walking protocols.

	Renugasundari et al. (2021), India
	Interventional study to evaluate the effects of short-course yoga therapy on cardiometabolic risks, fetomaternal outcomes, and psychophysical health in women with gestational diabetes mellitus (GDM).
	Pregnant women diagnosed with GDM during the third trimester of pregnancy.
	Cardiometabolic parameters, heart rate, blood pressure, perceived stress, and quality of life were assessed before and after yoga intervention.
	Short-course yoga therapy improved cardiometabolic risk profiles, cardiovascular health, and fetomaternal outcomes, suggesting that yoga may be used as a safe complementary therapy in women with GDM.

	Pal and Renugasundari (2023), India
	Editorial article summarizing the effects of pranayama-based yoga on sympathovagal balance and fetomaternal outcomes in women with gestational diabetes mellitus.
	Pregnant women with GDM in the third trimester of pregnancy.
	Review of studies evaluating autonomic function, cardiometabolic risk, and pregnancy outcomes following yoga and pranayama practice.
	Short-term pranayama-based yoga improved sympathovagal balance, reduced cardiometabolic risks, and enhanced fetomaternal outcomes. The authors suggested integrating yoga as a complementary therapy into prenatal care for women with GDM.








DISCUSSION 
This review found that yoga, alongside standard specialist diabetes care pathways, has the potential to reduce blood glucose in pregnancy (Azizah et al., 2022). Generalised forms of exercise in gestational diabetes pregnancies have been shown to reduce fasting and post-prandial   blood glucose (Pal and Renugasundari, 2023). This review builds on a growing body of evidence around the impact of yoga on pregnant people who have gestational diabetes. However, further research is needed to determine the clinical feasibility of yoga interventions for local demographics (Renugasundari et al., 2021)
Two of the studies had adequate sample sizes and demonstrated favourable outcomes following yoga interventions (Saeedi et al., 2021). Thorough reporting of all study results is important to allow healthcare professionals to ascertain the implications for practice (Yijia Ren, 2025). However, differences in study design and outcome measurements may affect the comparability of findings.
Yoga intervention
The delivery of yoga interventions differed across the included studies, with some interventions delivered in person (Corrigan et al., 2022) and others incorporating different types and durations of physical activity (Chattopadhyay et al., 2023). Accessing interventions that require time, self-motivation, and personal effort can be influenced by factors such as travel, cost, and social support (Smit and Cartwright, 2023). Therefore, future studies should investigate the feasibility and accessibility of prenatal yoga programs in different healthcare settings (Fauzianty et al., 2025).
Yoga can reduce anxiety, depression and stress in pregnancy (Cui et al., 2025). The meditative and breathing components of yoga were present in the included studies (Henze et al., 2022). Pregnant women with gestational diabetes mellitus (GDM) often experience higher levels of stress than women with normoglycemic pregnancies (Brislane et al., 2023). High levels of stress can exacerbate diabetes by stimulating the release of adrenergic and catecholamine hormones, which inhibit insulin secretion and increase blood glucose levels (Jesrine Gek Shan Hong, 2022). In addition, increased sugar consumption may occur as a coping mechanism for stress, further worsening glycaemic control (Ana et al., 2021). Relaxation exercises have been shown to reduce fasting blood glucose in women with GDM (Hui Wang, Ninghua Lia, Tawanda Chiveseb, David Simmonsf, 2022), and similar relaxation and mindfulness components are incorporated into prenatal yoga interventions.
Implications for practice
Yoga is a safe and gentle form of exercise that could provide prophylactic treatment before or after a diagnosis of gestational diabetes mellitus. Renugasundari et al. (2021) found that initiating yoga practices from early pregnancy may help prevent GDM in women at high risk. Additionally, healthcare professionals, such as midwives, can recommend yoga as a complementary and non-pharmacological intervention to help control blood glucose levels and potentially reduce the need for medications such as metformin and insulin (Saragih et al., 2023). Although the included studies showed improvements in fasting and postprandial blood glucose following yoga interventions (Wang et al., 2026), further primary research is required to establish standardized yoga protocols and evaluate their effectiveness in diverse populations. Exploring pregnant women's attitudes toward yoga and the accessibility of yoga programs will be important for implementing yoga-based interventions in clinical practice.



CONCLUSIONS
To the author's knowledge, this review is among the few studies that investigated the impact of prenatal yoga on blood glucose levels in pregnancies affected by gestational diabetes mellitus (GDM). Poorly controlled blood glucose during pregnancy is associated with an increased risk of developing type 2 diabetes after pregnancy and adverse health   outcomes in offspring. Therefore, effective and safe interventions are needed to improve glycaemic control during pregnancy. This review found that prenatal yoga interventions were associated with reductions in fasting and post-prandial blood glucose levels compared with standard care or baseline measurements. However, differences in study design, population characteristics, and intervention protocols may affect the generalisability of these findings.
Yoga is a safe and holistic form of exercise that has gained increasing popularity worldwide and can be easily integrated into antenatal care. Healthcare professionals, including midwives, are in a pivotal position to promote positive behavioural changes and recommend yoga as a complementary intervention for pregnant women. If prenatal yoga is consistently shown to improve blood glucose control in women with GDM, it could become a valuable non-pharmacological strategy to reduce maternal and neonatal complications during pregnancy.
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