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Abstract 
Problem addressed Primary care settings require a feasible program for integrating lifestyle interventions, which 
can reverse metabolic abnormalities, for patients in practice. 

Objective of program To integrate a lifestyle intervention program into existing primary care clinics with an 
interprofessional approach that includes dietitians and kinesiologists. 

Program description Canadian Health Advanced by Nutrition and Graded Exercise (CHANGE) provides a 
personalized approach to nutrition and exercise modifcation focusing on patients with metabolic syndrome. With 
CHANGE, exercise intervention is individualized (ie, tailored to individual preferences) and graded (ie, intensity is built 
up slowly over time); supervision and implementation of the program is conducted in a collaborative fashion between 
the family physician and the kinesiologist. Patients undergo an initial ftness assessment that determines their baseline 
aerobic, strength, and fexibility scores, and the same assessment is performed at 3 months and at 12 months. 

Conclusion The CHANGE program demonstrates how 
interprofessional primary care teams can support patients 
with metabolic syndrome in achieving their health goals. By 
including dietitians and kinesiologists in primary care settings 
to work alongside family doctors, many barriers to lifestyle 
interventions can be overcome. The team’s collaborative 
understanding of the patient combined with the patient’s own 
sense of urgency for change creates the opportunity for the 
formation of new healthy lifestyle habits. Although results are 
preliminary, CHANGE appears to be a feasible, implementable, 
and effective program. 

EDITOR’S KEY POINTS 
• The Canadian Health Advanced by Nutrition 
and Graded Exercise (CHANGE) intervention is 
an evidence-based diet and exercise program 
designed for primary care. Focusing on patients 
with metabolic syndrome, CHANGE is built on 
the principles of effective lifestyle interventions, 
including individualized goal setting, supervised 
and graded exercise, and a collaborative, team-
based approach to care. The results achieved are 
owing to an interdisciplinary effort with multiple 
components including diet counseling, exercise, 
and closer follow-up visits with family doctors. 

• With CHANGE, exercise principles are applied to 
achieve optimal health and fitness benefits, which 
include specificity, overload, and recovery. Patients 
receive guidance and education from the health 
care team. 

• Establishing CHANGE in family medicine clinics 
ensures the main support and motivator (ie, the 
family doctor) for lifestyle changes remains 
connected to the patient. The family doctor can 
continue to monitor the patient, recognize issues 
early, and recruit further support from the team 
if necessary. The program has been designed to be 
generalizable to other primary care settings. 

This article has been peer reviewed. 
Can Fam Physician 2017;63:546-52 
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Description de programme 

Le programme CHANGE 
La prescription d’exercice au niveau des soins de première ligne 

Doug Klein MD MSc CCFP Khursheed Jeejeebhoy MD PhD Angelo Tremblay PhD Matthew Kallio 
Caroline Rheaume MD PhD CCFP Serena Humphries PhD Dawna Royall MSc RD Paula Brauer PhD RD 

Daren Heyland MD MSc FRCPC Rupinder Dhaliwal RD David M. Mutch PhD 

Résumé 
Le problème à l’étude Les établissements de soins primaires devraient offrir à leur clientèle un programme réalisable 
permettant d’intégrer des interventions axées sur le mode de vie, susceptibles de corriger certains troubles métaboliques. 

Objectif du programme Instaurer dans des cliniques de soins primaires existantes un programme d’intervention axé 
sur les habitudes de vie, qui fait appel à une équipe multidisciplinaire comprenant des diététistes et des kinésiologues. 

Description du programme Le programme CHANGE (Canadian Health Advanced by Nutrition and Graded Exercise) 
utilise une méthode personnalisée axée sur le patient présentant un syndrome métabolique pour modifer ses habitudes 
en matière de nutrition et d’exercice. Dans ce programme, l’exercice est adapté aux préférences du sujet et il est 
progressif (autrement dit, son intensité augmente lentement avec le temps); l’instauration du programme d’exercice et 

sa supervision sont effectuées en collaboration par le 
médecin de famille et un kinésiologue. Une évaluation 
initiale de la condition physique du patient permet de 
connaître les niveaux de base de sa capacité aérobique, 
de sa force physique et de sa fexibilité; cette évaluation 
est répétée après 3 et 12 mois. 

Conclusion Le programme CHANGE nous montre 
qu’une équipe interdisciplinaire de soignants de 
première ligne peut aider un patient présentant un 
syndrome métabolique à atteindre ses objectifs de 
santé. Le fait que des diététistes et des kinésiologues 
travaillent de concert avec le médecin de famille permet 
d’éliminer certains facteurs qui nuisaient au succès des 
interventions sur le mode de vie. L’évaluation du patient 
par les différents membres de l’équipe, combinée au 
fait que le patient lui-même comprend l’urgence de la 
situation, lui procure une excellente occasion d’adopter 
de saines habitudes de vie. Même si ces résultats sont 
préliminaires, on peut penser que ce programme est 
faisable et qu’il est effcace. 

POINTS DE REPÈRE DU RÉDACTEUR 
• Le programme CHANGE (Canadian Health Advanced by 
Nutrition and Graded Exercise) est un mode d’intervention 
basé sur des données probantes qui associe régime alimentaire 
et exercice pour des patients des soins primaires. Axé surtout 
sur des patients présentant un syndrome métabolique, il 
cherche à modifier certaines habitudes de vie de façon 
efficace, en proposant à chaque participant de se fixer les 
objectifs qui lui conviennent, en lui faisant faire des exercices 
progressifs sous supervision tout en lui assurant des soins de 
santé au sein d’une équipe de soignants. Les résultats sont 
obtenus grâce à une collaboration interdisciplinaire regroupant 
plusieurs éléments, y compris des conseils sur la nutrition, 
l’exercice, et un suivi plus étroit avec les médecins de famille. 

• Dans le programme CHANGE, on applique des principes de 
base de l’exercice, tels que la spécificité, la surcharge et la 
récupération, de manière à maximiser les avantages pour la 
condition physique et la santé. Les patients reçoivent aussi 
des conseils et de l’information de la part de membres de 
l’équipe de soins. 

• En instaurant le programme CHANGE dans une clinique de 
médecine familiale, on s’assure que la personne qui peut le 
mieux aider et motiver le patient à changer son mode de vie, 
c’est-à-dire son médecin de famille, sera toujours en contact 
avec lui. Ce médecin pourra suivre ses progrès, détecter 
d’éventuels problèmes et recourir à l’équipe de soins si 
nécessaire. Le programme a été conçu de façon à servir dans 
d’autres établissements de soins primaires. 

Cet article a fait l’objet d’une révision par des pairs. 
Can Fam Physician 2017;63:546-52 
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Hypertension, cardiovascular disease, stroke, 
diabetes, and their complications account for 
nearly 17% of all health care costs and 43% of all 

deaths.1 Metabolic syndrome (MetS) refers to a group 
of factors (abnormal cholesterol levels, elevated blood 
glucose levels, high blood pressure, and obesity) that 
increase the risk of these diseases. A patient is diag-
nosed with MetS if he or she has at least 3 of the fol-
lowing 5 conditions or is taking medications to control 
them: elevated blood pressure (>130/85 mm Hg), high 
blood glucose levels (> 5.6 mmol/L), high triglycer-
ide levels (> 1.7 mmol/L), low high-density lipoprotein 
cholesterol levels (<1.0 mmol/L in men; <1.3 mmol/L 
in women), and a large waist circumference (>102 cm 
in men; >88 cm in women).2 In Canada, 20% of the adult 
population has MetS,3 with the prevalence of MetS in 
Canadian adults aged 60 to 79 reaching 39%.3 Cen-
tral obesity and other metabolic risk factors that lead 
to MetS are prevalent among older adults.4 Metabolic 
syndrome doubles the risk of cardiovascular disease.2 

People with MetS have been shown to have double the 
annual health care costs and tend to use services more 
frequently than those without MetS.5,6 The high preva-
lence of MetS, along with the aging of the population,7 

forecasts an enormous fnancial burden for health sys-
tems, patients, and families.8,9 

Progression of MetS to diabetes and cardiovascular 
disease can be considerably reduced by dietary modi-
fcation and exercise.10-12 The combined diet and exer-
cise approach, better known as lifestyle intervention, has 
been demonstrated in clinical trials to reverse metabolic 
abnormalities, reduce reliance on pharmacotherapy, and 
prevent progression to diabetes and cardiovascular dis-
ease.12-15 A 2012 meta-analysis reported that lifestyle 
interventions of diet and exercise are effective in resolv-
ing MetS and reducing the severity of its related abnor-
malities.16 Several other clinical trials have supported 
lifestyle interventions in reversing MetS and its compli-
cations, including in older adults.17,18 

Despite the evidence showing that lifestyle interven-
tions could substantially reduce the costs and complica-
tions of these medical conditions,19-22 delivery of these 
preventive care services in primary care remains low.23 

In a recent national survey in primary care, less than 
half of family doctors reported discussing obesity and 
physical activity with their patients during their periodic 
health examinations, with counseling on lifestyle modi-
fcations limited by time and remuneration structure.23 

In addition, reasons for the poor implementation of life-
style interventions in primary care include lack of time, 
lack of resources, and limited training.24-27 Thus, while 
lifestyle interventions have been shown to be effcacious 
in the research setting, the resources and the personnel to 
implement these preventive care services in primary care 
are lacking, resulting in the focus of treatment being 

pharmaceutical rather than behavioural. Current gaps in 
the literature exist regarding the effective implementa-
tion of lifestyle interventions in primary care. Research 
addressing the feasibility, effectiveness, and effciency in 
the primary care context is required to promote wide-
spread adoption. 

Canadian Health Advanced by Nutrition and Graded 
Exercise (CHANGE) is an interprofessional approach to 
integrating lifestyle interventions into existing primary 
care clinics. By including dietitians and kinesiologists in 
primary care settings to work alongside family doctors, 
many barriers to lifestyle interventions can be overcome. 
Previous studies have reported on the effectiveness of indi-
vidualized, supervised exercise28 and strength29 and resist-
ance training30 to improve health, with a paucity of evi-
dence on how to effectively implement such interventions 
in the primary care setting. The purpose of this article is to 
describe the CHANGE program, along with the evidence 
supporting its components, and to present preliminary 
fndings from the evaluation of the program. Final results 
will be reported in the future. The description of the dietary 
intervention has been described elsewhere.31 

Program description 
The CHANGE program is a personalized approach to 
nutrition and exercise modification supported by an 
interprofessional team focusing on patients with MetS. 
The program’s principles related to exercise are as fol-
lows: exercise intervention will be individualized (ie, 
tailored to individual preferences) and graded (ie, inten-
sity is built up slowly over time); and supervision and 
implementation of the program will be conducted in a 
collaborative fashion between the family physician and 
kinesiologist. Patients undergo an initial ftness assess-
ment that determines their baseline aerobic, strength, 
and fexibility scores (Figure 1). The same assessment 
is performed at 3 months and at 12 months. Patients’ 
aerobic ftness is assessed by a methodology described 
by Ebbeling et al to estimate maximal oxygen consump-
tion.32 The technical details of this test are described by 
the Canadian Society for Exercise Physiology.33 Beyond 
the preoccupation to have a marker of maximal aerobic 
power, the kinesiologist also obtains a standardized 
measure of the change in heart rate at a given workload 
before and after the program. The outcome variables 
used to evaluate effectiveness include heart rate, blood 
pressure, and perception of effort (Borg scale) at a refer-
ence treadmill speed, as well as maximal oxygen con-
sumption. Muscular endurance and vigour is assessed 
by the number of partial curl-ups and the adapted push-
up test performed in 1 minute.34 The fexibility test is the 
distance (cm) covered by a standardized trunk fexion.33 

Following patients’ baseline fitness assessment, 
an individualized exercise program that addresses a 
series of factors to improve their health is designed for 

https://flexion.33
https://minute.34
https://Physiology.33
https://elsewhere.31
https://structure.23
https://malities.16


VOL 63: JULY • JUILLET 2017 | Canadian Family Physician • Le Médecin de famille canadien 549 

The CHANGE program | Program Description

       

 

 

 
 
 
 

         
        

 

 

  
         

 
 

 
 

    

  

 
         

     
 

 
  

 

 
 
 
 
 

 
 
 

 
 
 

Figure 1. Overview of the CHANGE exercise intervention 

CHANGE—Canadian Health Advanced by Nutrition and Graded Exercise. 
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CHANGE exercise intervention: 12 mo 

Intensive phase: 3 mo Maintenance phase: 9 mo 

them. It is critical to emphasize that the fitness pro-
gram is individualized. Factors to consider about the 
patient’s life include the following: Has the patient exer-
cised before? What activities does the patient enjoy? 
Does the patient work part-time or full-time? Is the 
patient a single parent, divorced, or widowed? What 
is the patient’s health status? Where is the patient 
in terms of the stages of change (eg, precontempla-
tion, contemplation, preparation, action, mainten-
ance, or relapse)? The factors to consider are endless 
but the underlying principles are the same. Providers 
must understand what is important to each individual 
patient in order to assist him or her to develop a sense 
of urgency to make a lifestyle change. The kinesiolo-
gist sees patients weekly for the frst 12 weeks and then 
every month continuing for a duration of 1 year. It is 
expected that within several weeks there will be a pro-
gression in exercise modalities, in accordance with the 
exercise tolerance of each individual patient. Table 1 
presents an example of the typical progress a patient 
could achieve within the frst 3 months of the program 
in terms of duration of exercise, intensity of exercise, 
diversity of exercise type, frequency of exercise, and 
number of repetitions. 

Throughout the intervention, the family doctor 
receives summaries of patients’ goals and achievements 
from the kinesiologist in order to reinforce the messa-
ging and to help support patients in achieving their goals. 

Evaluation 
The CHANGE program has been successful in recruit-
ing patients in Edmonton, Alta, Toronto, Ont, and 

Quebec city, Que. To date 307 patients with MetS have 
been recruited to the program by their family doctors. 
Table 2 shows the baseline demographic characteris-
tics of the patients at the 3 CHANGE demonstration sites. 
Participation in the exercise components of the interven-
tion is 96%. Preliminary results, based on data from the 
frst 3 months of the intervention, have demonstrated 
that among those patients participating in the interdisci-
plinary, multi-component CHANGE program nearly 20% 
of them have reversed MetS after 3 months in the pro-
gram. The presence of MetS is defned as a patient hav-
ing at least 3 of the 5 criteria conditions for MetS. Rever-
sal of MetS, therefore, is defned as going from having 3 
or more of the criteria conditions to having less than 3 of 
the criteria conditions (ie, having normal values for the 
criteria conditions and not taking medications for those 
conditions). Preliminary data also show that participating 
patients have demonstrated considerable changes to ft-
ness, strength, and fexibility scores (Table 3). Complete 
results of the 12-month intervention will report on the 
effectiveness and cost-effectiveness of the intervention. 
Successful implementation and preliminary positive fnd-
ings suggest that this type of intervention is feasible. 

Discussion 
The success of the CHANGE program is built on rela-
tionships with patients and a collaborative interprofes-
sional health care team. Having a shared understand-
ing about required lifestyle changes and creating a 
sense of urgency to undertake lifestyle changes are of 
particular importance. Sharing an understanding with 
patients supports them in discovering what is important 



550 Canadian Family Physician • Le Médecin de famille canadien | VOL 63: JULY • JUILLET 2017 

Program Description | The CHANGE program

       

 

 

 
 
 
 

        
 

 

 

  

        

 
        

                

 
                 

 
                 

 
                 

Table 1. Typical progression of CHANGE exercise protocol: Progression from baseline to 3 months. 
EXERCISE COMPONENT BASELINE 3 MO 

Duration of aerobic exercise 20-30 min per session 45-50 min per session 

Intensity of aerobic exercise 50%-75% maximal heart rate in most 65%-75% maximal heart rate in most 
sessions sessions 

Diversity of exercise type 20-30 min bouts of treadmill work Increased according to the preference of 
participants, if relevant 

Frequency of exercise 3 sessions per wk 5 sessions per wk 

No. of repetitions of muscular and Basic muscle and flexibility exercises as per Increased according to the capacity of 
flexibility exercises baseline capacity participants 

Intensity of muscular exercises Basic muscle and flexibility exercises as per 
baseline capacity 

Should be at a level promoting perceived 
fatigue after 15-20 repetitions 

CHANGE—Canadian Health Advanced by Nutrition and Graded Exercise. 

Table 2. Baseline demographic characteristics from the CHANGE demonstration sites: (N = 307). 

CHARACTERISTICS 
EDMONTON SITE 

(N= 154) 
TORONTO SITE 

(N=60) 
LAVAL SITE 

(N=93) 
ALL SITES 
(N=307) 

Female, n (%) 73 (47.4) 37 (61.7) 46 (49.5) 156 (50.8) 

Mean (SD) age,* y 60.4 (9.0) 56.2 (10.3) 58.7 (10.1) 59.1 (9.7) 

Mean (SD) weight, kg 89.7 (14.3) 97.8 (17.3) 87.5 (12.7) 90.6 (14.9) 

Mean (SD) BMI, kg/m2 31.6 (3.3) 33.6 (3.2) 30.9 (3.2) 31.8 (3.4) 

Mean (SD) waist circumference, cm 106.0 (9.6) 112.3 (11.9) 107.6 (7.5) 107.7 (9.8) 

BMI—body mass index, CHANGE—Canadian Health Advanced by Nutrition and Graded Exercise. 
*Age range was 35-76 y. 

Table 3. Before-and-after exercise data from the CHANGE program (baseline to 3 mo) 

TYPE OF FITNESS 

EDMONTON SITE TORONTO SITE LAVAL SITE OVERALL 

MEAN (SD) 
AT BASELINE 

MEAN (SD) 
AT 3 MO 

MEAN (SD) MEAN (SD) 
AT BASELINE AT 3 MO 

MEAN (SD) MEAN (SD) 
AT BASELINE AT 3 MO 

MEAN (SD) 
AT BASELINE 

MEAN (SD) 
AT 3 MO 

Aerobic 
• VO2max 

32.0 (7.0); 34.6 (7.3); 34.2 (6.9); 37.3 (9.0); 31.8 (7.5); 34.4 (7.5); 32.0 (7.0); 34.6 (7.3); 
N = 44 N = 45 N = 26 N = 26 N = 26 N = 26 N = 96 N = 97 

Strength 
• No. of partial 10.7 (10.1); 14.5 (10.6); 10.4 (9.2); 14.6 (9.0); 6.2 (10.2); 7.5 (11.1); 9.4 (10.0); 12.7 (10.7); 

curl-ups N = 44 N = 44 N = 26 N = 26 N = 26 N = 26 N = 96 N = 96 
• No. of partial 6.0 (7.0); 9.8 (8.7); 7.6 (12.8); 9.1 (13.6); 5.5 (6.9); 7.5 (7.8); 6.2 (8.7); 9.0 (9.9); 

push-ups N = 44 N = 44 N = 23 N = 24 N = 26 N = 26 N = 93 N = 94 
Flexibility 

• Maximum trunk 
flexion, cm 

19.5 (10.5); 
N = 45 

22.5 (11.4); 
N = 45 

17.9 (10.2); 
N = 24 

20.7 (9.9); 
N = 25 

21.5 (8.4); 
N = 26 

23.0 (9.7); 
N = 26 

19.5 (9.9); 
N = 95 

22.2 (10.5); 
N = 96 

CHANGE—Canadian Health Advanced by Nutrition and Graded Exercise, VO2max—maximum oxygen consumption. 

to them. The team can then nudge and guide patients, 
but patients are empowered to make their own choices 
and choose what they want to do. Second, patients must 
have a sense of urgency about and believe that there 
is an importance to implementing the lifestyle chan-
ges. The strong collaborative approach by a primary 
care–based interprofessional team provides patients 
with guidance and education about physical activities 
to improve their health; however, only a patient can 
determine whether or not it is important to incorporate 

these health-improving activities in his or her life. Tell-
ing someone to change his or her behaviour is often 
met with resistance, but asking a patient to communi-
cate how he or she will implement the lifestyle change 
empowers the patient to make the decisions and cre-
ate his or her personal urgency.35,36 When this occurs 
patients become interested in learning more about exer-
cise and physical activity. 

The individualized, graded exercise program can then 
be gradually built from the patient’s starting point, with 
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progression of activities occurring each week. Exer-
cise principles are applied to achieve optimal health 
and fitness benefits, which include specificity, over-
load, and recovery. During this period the kinesiologist 
continues to educate the patient while still referring to 
the understanding and urgency the patient communi-
cated in earlier stages. Changes in frequency, duration, 
and intensity are implemented gradually into the exer-
cise program, with the patients deciding when they 
are ready to increase exercise levels (Figure 1). In the 
CHANGE program, the kinesiologist and family doctor 
collaborate to challenge the patient to further his or 
her activity progress through encouragement and posi-
tive reinforcement, which is particularly important if the 
patient’s self-belief is low. Having the entire interprofes-
sional team reinforcing the small achievements and the 
long-term goals, and supporting each individual patient 
in setting new SMART (specific, measurable, assign-
able, realistic, and time-related)37 goals helps build the 
patient’s momentum for the future.37 The use of SMART 
goals helps patients identify an area of improvement and 
create an action plan for measuring improvement and 
accountability.37 Patients consider the realistic nature 
of their goals and resources and establish a timeline 
for achieving results.37 Through SMART goal setting, the 
CHANGE program instils accountability in patients for 
their actions and provides supports for further improve-
ments. Behaviour modifcation and readiness is critical, 
but only the individual patient can decide whether or not 
he or she wants to change. A key foundational principle 
of the CHANGE program is to let patients discover the 
importance of their lifestyle changes, let them develop 
a sense of urgency about implementing changes, and, 
most important, guide them so that they have the know-
ledge and skills to improve their own health. 

The potential benefcial effects of lifestyle interven-
tions on MetS have been demonstrated.16 The CHANGE 
program is built on the evidence-based principles of 
effective lifestyle interventions, including individualized 
goal setting, supervised and graded exercise, and a col-
laborative, team-based approach to care with a long-
term connection with the team. The results achieved 
are owing to an interdisciplinary effort of multiple com-
ponents including diet counseling, exercise, and closer 
follow-up visits with family doctors. Establishing the 
CHANGE program in family medicine clinics ensures the 
main support and motivator (ie, the family doctor) for 
lifestyle changes remains connected to the patient. The 
family doctor can continue to monitor the patient, rec-
ognize issues early, and recruit further support from the 
team if necessary beyond the duration of the interven-
tion. The program has been designed to be generalizable 
to other primary care settings. It should be noted that 
the high participation rates at the demonstration sites 
indicate a high level of motivation. Considering that 20% 

of the adult population has MetS, it makes sense for pri-
mary care to focus on patients with higher motivation. 

In Canada, the role of kinesiologists in primary care 
is evolving, with more health teams incorporating these 
health professionals into interprofessional primary care 
teams. A survey of 19 primary care networks (PCNs) in 
Alberta showed that there were approximately 30 kin-
esiologists working within these PCNS who supported 
lifestyle interventions. The number of kinesiologists per 
PCN varied from 0 to 4 (unpublished research). Currently, 
there are few studies published on exercise interventions 
that take place in primary care settings. A few previous 
studies have demonstrated the potential effect of exer-
cise counseling by physicians in primary care but without 
the use of kinesiologists.38,39 Several studies have demon-
strated the effects of including exercise specialists in set-
tings other than primary care.34,40,41 Distinct from many of 
the exercise interventions in the literature, the CHANGE 
program is an interprofessional, primary care–based per-
sonalized approach to lifestyle change, focusing on sup-
porting individual patients in making the program suc-
cessful and new habits sustainable. Further evaluation of 
the effectiveness and cost-effectiveness of the CHANGE 
program is under way. Research is also being conducted 
to explore what types of primary care settings can imple-
ment a program like CHANGE successfully. 

Conclusion 
The CHANGE protocol is an evidence-based diet and 
exercise program designed for primary care. The rela-
tionship between the patient and his or her health 
care team is very important. A strong and collabora-
tive understanding of the patient combined with the 
patient’s own sense of urgency for change creates the 
opportunity for the formation of new healthy lifestyle 
habits. A personalized exercise program with frequent 
and regular follow-up with the team supports the patient 
in achieving his or her health goals. Although results are 
preliminary, the CHANGE program appears to be feas-
ible, implementable, and effective. Demonstrating hard 
clinical outcomes such as mortality and cardiovascu-
lar events will require a longitudinal trial. The initial 
evaluation of the CHANGE program will focus on sur-
rogate measures including reversal of MetS and reduced 
cardiovascular risk. 
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https://demonstrated.16
https://results.37
https://accountability.37
https://future.37
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