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Editor’s kEy points

•	 Metabolic	 syndrome	 is	 a	 constellation	 of	 clinical	
findings	 (central	 obesity,	 dyslipidemia,	 hyperten-
sion,	 and	 elevated	 blood	 sugar)	 that	 substantially	
increases	risk	of	coronary	artery	disease.

•	 This	study,	the	first	in	Canada,	measured	the	preva-
lence	of	metabolic	syndrome	in	the	population	of	a	
family	practice	unit	in	a	small	Canadian	city.

•	 The	syndrome	was	found	 in	33%	of	the	population	
measured;	1	in	3	patients	was	substantially	at	risk	of	
coronary	artery	disease.

•	 The	study	was	limited	because	it	focused	on	a	single,	
moderately	 affluent	 population	 from	 an	 academic	
practice.	It	does,	however,	provide	results	of	consid-
erable	concern.	Similar	studies	should	be	carried	out	
elsewhere	in	Canada.

abstract 

obJEctiVE  To determine the prevalence and clinical characteristics of metabolic syndrome in a family 
practice population.

dEsiGn  Chart abstraction and patient interviews.

sEttinG  Family Medicine Centre in Kingston, Ont.

participants  Five hundred one men and women between 40 and 60 years old registered at the Family 
Medicine Centre. Based on the number of risk factors for metabolic syndrome recorded on their charts 
(except for waist circumference), participants were stratified into 3 groups. Group 1 were patients without 
the syndrome (0 or 1 risk factor). Group 2 were patients who might have the syndrome, depending on 
subsequent measurement of waist circumference (2 risk factors). Group 3 were patients with metabolic 
syndrome (3 or more risk factors). Patients in group 2 were invited to attend the clinic for an assessment 
of waist circumference.

Main oUtcoME MEasUrEs  Presence of metabolic syndrome, as defined by the Third Adult Treatment 
Panel of the National Institutes of Health, based on waist circumference; blood pressure; and serum 
triglyceride, high-density lipoprotein, and glucose levels.

rEsULts  Prevalence of metabolic syndrome in this population was 33% (35% among men and 32% 
among women). Hypertension was the most prevalent component of the syndrome (81.6%). The most 
common combination of 3 components of the syndrome was central obesity, hypertriglyceridemia, and 
hypertension (43.7%).

concLUsion  Metabolic syndrome was prevalent among patients in the family practice studied. One in 
every 3 patients between 40 and 60 years old met the criteria for the syndrome.

This	article	has	been	peer	reviewed.		
Full	text	available	in	English	at		www.cfpc.ca/cfp			
Can Fam Physician	2006;52:982-983.
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Le syndrome métabolique chez les patients  
d’une clinique de médecine familiale
Prévalence et caractéristiques

Caroline van den Hooven, msc  Janneke Ploemacher, msc  Marshall Godwin, md, msc, fcfp

rÉsUMÉ 

obJEctiF  Déterminer la prévalence et les caractéristiques cliniques du syndrome métabolique dans la 
clientèle d’un centre de médecine familiale.

typE d’ÉtUdE  Étude sur dossier et interview de patients.

contEXtE  Le Centre de médecine familiale de Kingston, Ontario.

participants  Cinq cent un hommes et femmes de 40 à 60 ans inscrits au Centre de médecine familiale. 
Les participants ont été répartis en 3 groupes selon le nombre de facteurs de risque retrouvés dans 
leur dossier (à l’exception du tour de taille). Les patients du groupe 1 n’avaient pas le syndrome (0 ou 1 
facteur de risque). Ceux du groupe 2 (2 facteurs de risque) pouvaient l’avoir : cela dépendait de la mesure 
subséquente du tour de taille. Les patients du groupe 3 avaient le syndrome (3 facteurs de risque ou plus). 
Les patients du groupe 2 ont été invités à venir faire mesurer leur tour de taille à la clinique.

principaUX paraMÈtrEs ÉtUdiÉs  Présence du syndrome métabolique, d’après les critères du Third 
Adult Treatment Panel du National Institute of Health : circonférence de taille, tension artérielle et niveaux 
sériques de triglycérides, de lipoprotéines de haute densité et de glucose.

rÉsULtats  Dans cette population, la prévalence du syndrome métabolique était de 33% (35% chez les 
hommes et 32% chez les femmes). La composante la plus fréquente du syndrome était l’hypertension 
(81,6%). Obésité, hypertriglycéridémie et hypertension étaient la triade la plus fréquente (43,7%).

concLUsion  Le syndrome métabolique était prévalent chez les patients de la clinique de médecine 
familiale étudiée. Dans le groupe des 40 à 60 ans, 1 patient sur 3 rencontrait les critères du syndrome.

points dE rEpÈrE dU rÉdactEUr

•	 Le	 syndrome	métabolique	est	un	ensemble	de	don-
nées	 cliniques	 (obésité	 abdominale,	 dyslipidémie,	
hypertension	 et	 élévation	 de	 la	 glycémie)	 qui	 aug-
mente	 de	 façon	 appréciable	 le	 risque	 de	 maladie	
coronarienne.

•	 Cette	étude,	la	première	au	Canada,	évaluait	la	pré-
valence	du	syndrome	métabolique	parmi	la	clientèle	
d’une	 clinique	 de	 médecine	 familiale	 d’une	 petite	
ville	canadienne.

•	 Le	 syndrome	 était	 présent	 chez	 33%	 de	 la	 popula-
tion	 étudiée;	 1	 patient	 sur	 3	 présentait	 un	 risque	
important	de	maladie	coronarienne.

•	 Cette	 étude	 présentait	 certaines	 limitations,	 puis-
qu’elle	 portait	 sur	 la	 clientèle	 plutôt	 aisée	 d’une	
clinique	 universitaire.	 Ses	 résultats	 sont	 toutefois	
préoccupants.	 Il	 serait	opportun	de	faire	des	études	
semblables	ailleurs	au	Canada.

Cet	article	a	fait	l’objet	d’une	révision	par	des	pairs.		
Le	texte	intégral	est	accessible	en	anglais	à	www.cfpc.ca/cfp		
Can Fam Physician	2006;52:982-983.
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Metabolic  syndrome  is  identified  by  a  constel-
lation  of  central  obesity,  dyslipidemia  (hyper-
triglyceridemia  and  low  levels  of  high-density 

lipoprotein  [HDL]  cholesterol),  elevated  blood  pressure, 
and  insulin  resistance  that  leads  to  increased  risk  of 
cardiovascular  disease  and  type  2  diabetes.1  There  are 
several definitions of metabolic syndrome, as described 
by Miranda et al.2 For  the purpose of  this study,  the cri-
teria  formulated  by  the  National  Institutes  of  Health’s 
National  Cholesterol  Education  Program’s  Third  Adult 
Treatment Panel (NCEP ATPIII) will be used.1

Metabolic syndrome is based on the hypothesis that a 
condition characterized by multiple risk factors will carry 
a greater risk of adverse clinical outcomes than a condi-
tion  with  a  single  risk  factor  will.  Recently  published 
results  from  the  Atherosclerosis  Risk  in  Communities 
Study  reported  an  increasing  risk  of  coronary  artery 
disease  (CAD)  with  an  increasing  number  of  metabolic 
syndrome  components  in  men  and  women.3  Men  and 
women with metabolic  syndrome  (defined by  their hav-
ing 3 or more components of the syndrome) were almost 
twice as likely to develop CAD as those without the syn-
drome.  These  findings  are  in  agreement  with  another 
published study.4

Information  about  the  prevalence  of  metabolic  syn-
drome  in  Canada  is  limited.  Data  from  the  Canada 
Heart  Health  Survey,  a  nationally representative  cross-
sectional  survey  conducted  between  1986  and  1992, 
indicate  a  prevalence  of  17.0%  in  men  and  13.2%  in 
women.5 The prevalence of obesity increased in Canada 
from  5.6%  to  14.8%  between  1985  and  1998,6  however, 
and is expected to have increased even more during the 
last couple of years, so the prevalence of metabolic syn-
drome might have risen also.

To complement existing information about the preva-
lence of metabolic syndrome, this study was designed to 
determine  the prevalence and clinical aspects of  it  in a 
family practice population.

MEtHods

Definition of metabolic syndrome
In  this  study,  NCEP  ATPIII  criteria  were  used  to  define 
metabolic syndrome.1 If 3 or more of the following crite-
ria were found, metabolic syndrome was determined to 

exist:  fasting  plasma  glucose  level  of  >6.1  mmol/L,  tri-
glyceride level of ≥1.69 mmol/L, HDL cholesterol level for 
men of <1.04 mmol/L and for women of <1.29 mmol/L, 
blood  pressure  of  ≥130/85  mm  Hg,  and  waist  circum-
ference  for men of >102 cm and for women of >88 cm. 
Subjects using antihypertensive or diabetic medications 
were  considered  to  have  an  associated  abnormal  risk 
factor.

Patient population
The Family Medicine Centre (FMC) at Queen’s University 
has  a  patient  population  of  approximately  6000.  The 
FMC  is  an  academic  teaching  practice  in  Kingston, 
Ont,  a  small  city  of  approximately  130  000  population. 
Practice  patients  have  a  range  of  demographic  charac-
teristics, but are mostly affluent. Patients 40 to 60 years 
old, who had been seen at  least once in the FMC since 
January 1, 2004, were identified in the registration data-
base (n = 1972). A random sample of 760 patients (nearly 
40%) were selected; 259 of  these were excluded due  to 
either  missing  charts  or  incomplete  data.  Data  on  the 
remaining  501  (about  25%  of  the  eligible  population  of 
1972 patients) were used in the analysis. We determined 
that this 25% sample provided 99% confidence of obtain-
ing  a  correct  estimate  of  the  prevalence  of  metabolic 
syndrome in this population with a 5% margin of error.

Data collection
Charts of the 501 patients were reviewed, and 4 of the 

5 criteria for metabolic syndrome were abstracted (most 
recent  triglyceride  level, HDL  level,  blood pressure and 
use  of  antihypertensive  medication,  and  fasting  blood 
glucose level and use of diabetic medication within the 
past  5  years).  Only  a  few  patients  had  the  fifth  crite-
ria,  waist  circumference,  recorded  on  the  chart  (6.2%). 
Demographic  characteristics  and  most  recent  weight 
and height were also abstracted from the chart. Patients 
were  categorized  into  3  groups  based  on  the  number 
of criteria  they met  (0-1, 2, or ≥3); 297 patients  (59.3%) 
were stratified  into group 1  (patients without metabolic 
syndrome), 118  (23.6%)  into group 2  (might have meta-
bolic  syndrome),  and  86  (17.2%)  into  group  3  (patients 
with  metabolic  syndrome)  (Figure 11).  Whether  or  not 
patients  in  group  2  had  metabolic  syndrome  depended 
on the fifth criteria, waist circumference.

The 118 patients  from group 2 were  invited by  letters 
from  their  physicians  to  attend  the  clinic  to  have  their 
height, weight, and waist circumference measured. Height 
was measured without shoes to the nearest 0.5 cm; weight 
was  measured  without  shoes  in  light  clothing  to  the 
nearest  0.5 kg;  and waist  circumference was measured 
between  the  iliac crest and  the  lowest  rib  to  the nearest 
0.5 cm while subjects were at minimal respiration.

Of  the 118 patients  in group 2, 52  (44.1%) agreed  to 
come  in  to  be  measured  and  weighed.  The  study  pro-
tocol  was  approved  by  the  Research  Ethics  Board  of 

Ms van den Hooven and Ms Ploemacher are Masters 
students from the Netherlands doing research intern-
ships at the Centre for Studies in Primary Care at Queen’s 
University in Kingston, Ont. Dr Godwin was Director of 
the Centre for Studies in Primary Care when the study was 
conducted and is now Director of the Primary Healthcare 
Research Unit at Memorial University of Newfoundland in 
St John’s.
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*Metabolic syndrome based on NCEP ATPIII criteria1:
• Fasting plasma-glucose level of > 6.1 mmol/L or use of diabetic medication 
• Triglyceride level of ≥1.69 mmol/L
• High-density lipoprotein level for men of < 1.04 mmol/L and for women of < 1.29 mmol/L
• Blood pressure ≥130/85 mm Hg or using antihypertensive medication
• Waist circumference for men of > 102 cm and for women of > 88 cm

Figure 1. Study design

Patients excluded if they were 
<40 or >60 years old or had not been 
seen in the clinic since January 1,2004

Charts we could not use: 17 were not 
found, and 242 had no blood-glucose 
levels or blood-pressure measurements 
recorded

Group 1:
 n=297 (59.3%) had ≤1 factor

and no metabolic syndrome

Group 2:
n=118 (23.6%) had 2 factors and 

might have metabolic syndrome if they 
met waist circumference criteria

Group 3:
n=86 (17.2%) had ≥3 factors and 
definitely had metabolic syndrome

Group 2 patients were invited to come in for assessment of waist circumfer-
ence to determine whether they met the criteria: 52 patients (44%) were 
assessed; 33% of these had a normal waist circumference, and 67% had a 

waist circumference in the range for metabolic syndrome

67% did not have metabolic syndrome
All of group 1 plus 33% of group 2 who did not meet 

waist circumference criteria
297+(0.33×118)

297+39=336
336/501=67%

33% had metabolic syndrome
All of group 3 plus 67% of group 2 who met 

waist circumference criteria 
86+(0.67×118)

86+79=165
165/501=33%

Family Medicine Centre database of 
more than 6000 patients

1972 eligible patients in the 
database

760 patients chosen randomly for 
chart review to identify metabolic 

syndrome criteria*

N=501
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Queen’s University. Written consent was obtained  from 
group 2 participants when they came for assessment.

Statistical analysis
Differences  in characteristics between participants with 
and without metabolic syndrome were tested with inde-
pendent sample  t  tests  for normal distributed variables, 
with  the  Wilcoxon  rank  sum  test  for  skewed  variables, 
and with the chi-square test for categorical variables.

Prevalence  of  metabolic  syndrome  in  the  original 
population was calculated by using a formula that took 
into  account  all  patients  in  group  3  who  were  already 
diagnosed with metabolic syndrome and the proportion 
of patients in group 2 who met waist circumference cri-
teria  (Figure 11).  Best  estimate  of  waist  circumference 
of patients  in group 2 who did not come  in  to be mea-
sured  was  determined  in  3  ways:  waist  circumference 
recorded on the chart, body mass index (BMI) recorded 
on  the  chart  (if  ≥30  we  assumed  waist  circumference 
met the criteria because a BMI of 30 correlates well with 
the  metabolic  syndrome  waist  circumference  cutoff  of 
102 cm for men and 88 cm for women), and a  random 
imputation process  (if no weight, BMI, or waist circum-
ference was recorded).

All  tests  of  statistical  significance  were  two-sided. 
The significance level was set at 5%. All statistical analy-
ses were carried out using SPSS 11.0 software.

rEsULts

Of  the  501  patients,  167  met  the  criteria  for  metabolic 
syndrome, so our best estimate of its prevalence in this 
population was 33%  (35% among men and 32% among 

women).  Patients  aged  50  to  60  were  more  likely  to 
have  metabolic  syndrome  than  those  aged  40  to  49 
(Table 1).  They  were  also  more  likely  to  weigh  more, 
have  higher  blood  pressure,  and  have  worse  lipid  pro-
files,  all  of  which  are  not  surprising  because  these  are 
the  features  that  define  metabolic  syndrome.  The  most 
common combination of 3 components of the syndrome 
was central obesity, hypertriglyceridemia, and hyperten-
sion (43.7%, Table 2).

discUssion

We  estimated  that  33%  of  the  patients  40  to  60  years 
old registered at the FMC had metabolic syndrome. The 
prevalence of metabolic syndrome varies among studies, 
mostly because of different definitions of  the syndrome. 
The prevalence we found was higher than that reported 
by  Ardern  et  al  (17%  among  men  and  13.2%  among 
women).5 Ardern et al defined metabolic syndrome with-
out  taking  into  account  use  of  antihypertensive  drugs 
and actual blood-glucose levels. They used self-report of 
physician-diagnosed  diabetes  instead.  In  addition,  they 
used  a  broad  age  category  (20  to  74  years),  and  their 
data are old. Our findings were in agreement with those 
of Ford et al, who reported a prevalence of 33.0% among 
American  men  and  30.6%  among  American  women  40 
to 59 years old.7

Recently,  the  International  Diabetes  Federation  pub-
lished  a  new  definition  of  metabolic  syndrome  in  an 
attempt  to  establish  one  worldwide  definition.8  The 
main  differences  from  the  NCEP  ATPIII  definition  are 
that  a  large  waist  circumference  has  become  a  pre-
requisite  for  the  syndrome,  the  cutoff  points  for  waist 

table 1. Characteristics of participants with and without metabolic syndrome

CHARACTERISTIC
PATIENTS WITH 
THE SYNDROME 

PATIENTS WITHOUT 
THE SYNDROME P VALUE

Male	sex,	n	(%) 				73	(43.7) 	134	(40.1)		 					.573

Age	(y)

			•	40-49,	n	(%) 				71	(42.5) 	173	(51.8) 			.05

			•	50-60,	n	(%) 				96	(57.5) 	161	(48.2)

Mean	weight,	kg	(±SD) 		93.8	(18.0) 	76.8	(16.5) 			<.001

Mean	height,	cm	(±SD) 168.3	(10.3) 166.7	(8.9) 					.403

Mean	body	mass	index	(±SD) 			33.9	(6.0) 27.3	(5.0) 			<.001

Mean	systolic	blood	pressure,	mm	Hg	(±SD) 131.6	(12.3) 127.0	(11.0) 	<.01

Mean	diastolic	blood	pressure,	mm	Hg	(±SD) 			82.0	(7.3) 80.1	(6.8) 	<.05

Taking	antihypertensive	medication,	n	(%) 		101	(60.5) 25	(7.5) 			<.001

Mean	high-density	lipoprotein	cholesterol	levels,	mmol/L	(±SD) 					1.22	(0.36) 1.67	(0.52) 			<.001

Mean	triglyceride	levels,	mmol/L	(±SD) 			2.28	(1.0) 1.24	(0.58) 			<.001

Mean	blood	glucose	levels,	mmol/L	(±SD) 					6.1	(2.3) 5.0	(0.55) 			<.001

Taking	diabetic	medication,	n	(%)	 				28	(16.7) 9	(2.7) 					.105

SD—standard	deviation.	
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circumference  have  been  lowered  (94  cm  for  men  and 
80 cm for women), the cutoff point for glucose level has 
been  lowered,  and  patients  using  lipid-lowering  medi-
cation are considered  to have  the associated abnormal 
factor.  With  this  new  definition,  our  prevalence  would 
probably  increase,  although  we  were  unable  to  verify 
this  because  of  missing  information  about  use  of  lipid-
lowering medications.

Most  literature  on  prevalence  relies  on  population-
based  studies. To determine whether  the prevalence of 
metabolic  syndrome  in  a  family  practice  population  in 
Canada  had  been  studied  previously,  we  conducted  a 
MEDLINE search using  the  terms  “Metabolic  syndrome” 
AND “Canada” AND (“primary care” OR “general practice” 
OR  “family  practice”).  We  found  no  articles.  We  then 
deleted the  last part of  the search phrase and searched 
using  “Metabolic  syndrome”  AND  “Canada”;  this  pro-
duced 139 hits.

We  reviewed  the  titles  and  found  studies  that  were 
relevant but that had not set out specifically to measure 
the prevalence of metabolic syndrome  in a  family prac-
tice population. Pollex et al9 reported on the prevalence 
of  metabolic  syndrome  among  Ontario  Oji-Cree  and 
found  that  43.4%  of  adults  older  than  35  had  the  syn-
drome. Monsalve et al10 conducted a study of all adults 
in primary care in Bella Coola, BC, and assessed cardio-
vascular  disease  and  cardiovascular  risks.  They  deter-
mined that 70% of aboriginals and 53% of nonaboriginals 

had metabolic syndrome based on their having at least 3 
of the 5 risk factors for it. We used the same definition of 
the syndrome and found a prevalence of 33%. We think 
it likely that family physicians, wherever they practise in 
Canada,  have  a  substantial  proportion  of  patients  with 
metabolic syndrome.

Limitations
Our  reported  prevalence  of  metabolic  syndrome  might 
overestimate  the  real  prevalence  because  we  excluded 
patients  who  did  not  have  blood  pressure  measure-
ments or blood-glucose  levels  recorded on  their  charts 
(242  patients),  and  they  might  have  been  the  health-
ier  people.  As  well,  we  had  to  impute  a  small  amount 
of  data,  which  might  have  had  an  effect.  On  the  other 
hand,  our  estimate  might  be  low  because  our  patient 
population  likely  had  a  higher  socioeconomic  status 
than the population in general. Despite these limitations, 
our estimate is probably acceptable for a family practice 
population in a southern Ontario community.

Conclusion
Our study suggests that metabolic syndrome has a high 
prevalence  in  family  practice  populations.  Some  argue 
that combining risk factors and calling the combination 
a syndrome is of limited use. Regardless of this criticism, 
it  appears  that  every  third  patient  aged  40  to  60  who 
walks  into  a  family  doctor’s  office  is  at  risk  of  cardio-
vascular disease because of these factors, whether they 
are combined  into a syndrome or simply  looked at sep-
arately.  Our  goal  was  to  measure  the  degree  to  which 
metabolic syndrome or  its  individual components were 
evident  in  a  family  practice  and  to  raise  awareness  of 
the syndrome. 
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