
Methods 
Research	articles	were	located	using	the	MEDLINE	
with	Full	Text	(EBSCO)	database	and	PubMed/Medline	
database	between	the	fall	of	2018	and	summer	of	
2019.	Articles	were	assessed	to	meet	inclusion	criteria	
such	as:	research	performed	between	1998-2018	on	
the	US	adult	population	with	MetS,	the	US	adult	
population	at	risk	for	MetS,	and	the	non-US	adult	
population	with	or	at	risk	for	MetS.	All	included	
research	pertained	to	the	study	of	lifestyle	
interventions,	metformin	interventions,	or	meditation	
interventions	and	their	respective	effects	on	MetS	
parameters.	 
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Discussion 
The	goal	of	this	review	was	to	compare	adjunctive	
therapies	for	MetS	which	can	be	added	to	the	current	
treatment	approach	of	increased	exercise,	diet	
modification,	and	smoking	cessation.	

	

In	studies	of	the	impact	of	meditation	on	MetS	
parameters,	statistically	significant	improvements	in	
fasting	glucose	were	shown	in	both	of	the	cohort	
studies	where	this	parameter	was	measured.		

	

Metformin	interventions	showed	repeated	
improvement	in	fasting	plasma	glucose	and	insulin	
resistance	(measured	by	HOMA-IR)	in	each	study	
where	these	parameters	were	measured.		

 

Conclusion 
The	improvement	in	fasting	glucose	and	insulin	
resistance	seen	in	both	the	meditation	intervention	
and	metformin	intervention	is	likely	explained	by	both	
the	benefit	of	the	therapy	as	well	as	the	tendency	for	
these	parameters	to	worsen	over	time	without	any	
intervention.		
	
The	relationship	between	depressive	symptomology,	
low	mindfulness,	and	MetS	prevalence	should	be	
viewed	as	an	additional	treatment	gateway	when	
determining	therapeutic	options	in	a	specific	patient.		
	
The	lack	of	significant	resolution	of	MetS	in	women	
with	metformin	therapy	observed	by	the	large	cohort	
study	is	a	surprising	result.	This	result	was	not	
reflected	in	the	smaller	cohort	studies,	however	the	
conflicting	results	force	us	to	question	the	efficacy	of	
the	drug	in	the	female	population.		
	
Overall,	the	presence	of	MetS	in	a	single	patient	
requires	a	multifactorial	and	tailored	treatment	
approach.	Baseline	laboratory	parameters,	gender,	
and	depressive	symptomology	at	baseline	should	all	
be	considered	in	each	patient	before	proceeding	with	
establishing	a	treatment	plan	tailored	for	the	
individual.	 

 

Introduction 
Metabolic	Syndrome	(MetS)	is	a	rapidly	growing	
health	concern	in	the	United	States	and	is	estimated	
to	impact	more	than	34%	of	American	adults.1	The	
components	of	MetS	include	central	obesity,	
dyslipidemia,	hypertension,	and	impaired	glucose	
metabolism,	specifically	the	collective	presence	of	
three	or	more	of	these	factors	in	a	single	patient.2		

	

	

	

	

	

Patients	with	MetS	exhibit	an	increased	risk	for	
cardiovascular	disease,	type	II	diabetes	mellitus,	
stroke,	and	mortality.1	 
	

The	current	treatment	recommendation	for	adults	
with	MetS	is	to	target	the	modifiable	risk	factors	that	
are	shown	to	be	associated	with	MetS,	including	
smoking,	sedentary	behavior,	and	eating	behavior.2	
Additional	adjunct	treatment	options	that	have	been	
proposed	for	MetS	include	pharmacologic	
intervention	with	metformin	therapy	or	psychological	
interventions	with	meditation	practices.	

	

 Interventions 
Meditation	is	an	umbrella	term	referring	to	any	
mental	mindfulness	practice	designed	to	improve	
concentration,	insight,	or	awareness	of	the	present	
moment,	promote	relaxation,	reduce	stress,	settle	the	
mind,	achieve	a	state	of	increased	consciousness,	and	
reduce	perceived	suffering	and	increase	happiness.3	
	

Metformin	is	an	oral	biguanide	pharmacologic	agent	
used	to	improve	glycemic	control	in	adult	patients	
with	type	2	diabetes	mellitus	and	may	also	be	
effective	in	a	number	of	other	applications	such	as	
treatment	for	MetS,	cancer,	obesity,	nonalcoholic	
fatty	liver	disease	(NAFLD),	and	polycystic	ovary	
syndrome	(PCOS).4	 
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Table 5. Change in Fasting Glucose by Study Intervention 

Study Type Participants Data Time 

Mindfulness intervention 
(Article 1)5 

100 obese adults without DM (28% 
with MetS at baseline 

-4.1mg/dL vs control 18 
months 

Mindfulness Intervention 
(Article 2)6 

84 adults with heart disease at baseline -6mg/dL vs control 16 weeks 

Metformin intervention 
(Article 7)7 

32 adults with MetS at baseline -16mg/dL vs control 12 weeks 

Metformin intervention 
(Article 8)8 

16 adults with MetS parameters at 
baseline 

-4.5mg/dL vs control 16.5 
weeks 

Metformin intervention 
(Article 9)9 

21 overweight or obese adult females 
with or without impaired fasting 
glucose at baseline 

-5.8mg/dL vs 
simvastatin group 

16 weeks 

	

Table 6. Change in HOMA-IR by Study Intervention 

Study Type Participants Data Time 

Mindfulness 
Intervention (Article 1)5 

100 obese adults without DM (28% 
with MetS at baseline 

Adjusted ΔHOMA-IR 
-0.77 

12 months  

Mindfulness 
Intervention (Article 2)6 

84 adults with heart disease at 
baseline 

Adjusted ΔHOMA-IR 
-0.75 

16 weeks 

Metformin intervention 
(Article 7)7 

32 adults with MetS at baseline Adjusted ΔHOMA-IR 
-0.89 

12 weeks 

Metformin intervention 
(Article 9)9 

21 female adults Adjusted ΔHOMA-IR 
-1.9 

16 weeks 

	

Table 7. Effect on HDL by Study Intervention 

Study Type Participants Data Time  

Mindfulness intervention  
(Article 1)5 

100 obese adults without DM (28% 
with MetS at baseline 

Δ2.9mg/dL vs control 18 
months 

Mindfulness intervention  
(Article 2)6 

84 adults with heart disease at baseline No statistically 
significant change noted 

16 weeks 

Metformin intervention 
(Article 7)7 

32 adults with MetS at baseline No statistically 
significant change noted 

12 weeks 

Metformin intervention 
(Article 8)8 

16 adults with MetS parameters at 
baseline 

+7.0mg/dL  16.5 
weeks 

Metformin intervention 
(Article 9)9 

21 overweight or obese female adults No statistically 
significant change noted 

16 weeks 

	


