
Research

Recherche

72 Revue canadienne de la pratique et de la recherche en diététique – Vol 75 nº 2, été 2014

The Complete Health Improvement Program (CHIP)  
And Reduction of Chronic Disease Risk Factors in Canada

DARREN MORTON, PhD, PAUL RANKIN, MPH, LILLIAN KENT, PhD, Lifestyle Research Centre, Avondale College of Higher 
Education, New South Wales, Australia; REX SOKOLIES, MD, Seven Oaks General Hospital and Faculty of Medicine, 
University of Manitoba, Winnipeg, MB; WAYNE DYSINGER, MD, MPH, Department of Preventive Medicine, Loma Linda 
University, Loma Linda, CA, USA; JOHN GOBBLE, DrPH, RD, Medical Nutrition Therapy Northwest, Clackamas, OR, USA; 
HANS DIEHL, DrHSc, Lifestyle Medicine Institute, Loma Linda, CA, USA 

and therefore they are responsive to lifestyle modifications, es-
pecially dietary modification (4). 

The Complete Health Improvement Program (CHIP) is an 
intensive, community-based lifestyle intervention that focuses 
on the promotion of a whole-food, plant-based eating pattern, 

Introduction
Worldwide, chronic diseases are burgeoning (1,2). In Canada, 
chronic diseases are the major cause of mortality (3). Because 
of the need to manage the growing epidemic of chronic disease, 
interest in nutrition-centred lifestyle interventions is increasing 
(1,2). Many chronic diseases are influenced by lifestyle factors, 

ABSTRACT
Purpose: The short-term effectiveness of the nutrition-centred 
Complete Health Improvement Program (CHIP) lifestyle inter-
vention for improving selected chronic disease risk factors was 
examined in the Canadian setting.  

Methods: A total of 1003 people (aged 56.3 ± 12.1 years, 
68% female) were self-selected to participate in one of 27 CHIP 
interventions hosted in community settings by Seventh-day 
Adventist churches throughout Canada, between 2005 and 
2011. The program centred on the promotion of a whole-food, 
plant-based eating pattern, and daily physical activity was also 
encouraged. Biometric measures, including body mass index 
(BMI), blood pressure (BP), blood lipid profile, and fasting blood 
sugar (FBS), were determined at program entry and 30 days 
into the intervention.   

Results: Over 30 days, significant overall reductions 
(P<0.001) were recorded in the participants’ BMI (-3.1%), 
systolic BP (-7.3%), diastolic BP (-4.3%), total cholesterol ([TC] 

-11.3%), low-density lipoprotein cholesterol ([LDL-C] -12.9%), 
triglycerides ([TG] -8.2%), and FBS (-7.0%). Participants 
with the highest classifications of TC, LDL-C, TG, and FBS at 
program entry experienced approximately 20% reductions in 
these measures in 30 days. 

Conclusions: The CHIP intervention, which centres on a 
whole-food, plant-based eating pattern, can lead to rapid and 
meaningful reductions in chronic disease risk factors in the 
Canadian context.

(Can J Diet Pract Res. 2014;75:72-77) 
(DOI: 10.3148/75.2.2014.72)

Résumé
Objectif.  L’efficacité à court terme de l’intervention sur le style de 
vie axée sur la nutrition Complete Health Improvement Program 
[Programme global d’amélioration de la santé] (CHIP) à améliorer 
certains facteurs de risque de maladies chroniques a été examinée 
en contexte canadien. 

Méthodes. Au total, 1003 personnes (âgées de 56,3 ± 12,1 ans, 
68 % de femmes) se sont portées volontaires entre 2005 et 2011 
pour participer à l’une de 27 interventions CHIP chapeautées 
dans la communauté par des églises adventistes du septième jour 
de partout au Canada. Le programme était axé sur la promotion 
d’habitudes alimentaires à base d’aliments entiers de source 
végétale, et l’activité physique quotidienne était également 
encouragée. Des mesures biométriques, dont l’indice de masse 
corporelle (IMC), la tension artérielle (TA), le profil lipidique sanguin 
et la glycémie à jeun (GJ) ont été prises au commencement du 
programme puis 30 jours après le début de l’intervention. 

Résultats. Après 30 jours, des réductions globales significatives 
(p < 0,001) ont été notées chez les participants en ce qui a trait 
à l’IMC (-3,1 %), à la TA systolique (-7,3 %), à la TA diastolique 
(-4,3 %), au cholestérol total ([CT] -11,3 %), au cholestérol à 
lipoprotéines de faible densité ([C-LDL] -12,9 %), aux triglycérides 
([TG] -8,2 %) et à la GJ (-7,0 %). Les participants présentant les 
résultats les plus élevés pour le CT, le C-LDL, les TG et la GJ au début 
du programme ont connu une réduction d’environ 20 % de ces 
mesures en 30 jours.  

Conclusions. L’intervention CHIP, qui est axée sur des habitudes 
alimentaires à base d’aliments entiers de source végétale, peut 
rapidement mener à une réduction significative des facteurs de 
risque de maladies chroniques en contexte canadien.

(Rev can prat rech diétét. 2014;75:72-77) 
(DOI: 10.3148/75.2.2014.72)
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and also encourages daily moderate-intensity physical activity. 
The program is managed and coordinated by the not-for-profit 
Lifestyle Medicine Institute; it has been used in clinical settings 
(5), workplace environments (6), and community settings, and 
has been facilitated by Seventh-day Adventist churches (7,8). 
Over the past 15 years, an estimated 50,000 people have com-
pleted the CHIP program, which has demonstrated significant 
benefits for the management of cardiovascular disease (CVD) 
(5,7-9), type 2 diabetes mellitus (7,10), and depression (11,12). 

PURPOSE 
While the program was developed for a United States audience, 
a recent study has shown similar levels of effectiveness when it 
is used in Australasia (8), despite the inherent cultural differ-
ences. The short-term effectiveness of CHIP in reducing select-
ed chronic disease risk factors was examined in the Canadian 
context; the program was delivered in the community through 
churches. 

METHODS 
Participants 
The study involved an examination of changes in selected 
chronic disease risk factors among 1003 people aged 56.3 ± 12.1 
years (68% female), who chose to participate in one of 27 CHIP 
interventions delivered throughout Canada between 2005 and 
2011. The programs had eight to 226 participants, with a me-
dian group size of 25. Ethics consent for the study was obtained 
through the Avondale College Human Research Ethics Commit-
tee (Approval No. 20:10:07). 

The CHIP interventions were advertised in the local media 
(newspapers, radio) of communities in which the programs 
were offered, and in some instances local medical practitioners 
recommended the program to patients. Participants were en-
couraged to engage in the program in consultation with their 
personal health care provider. 

Of the 1003 participants who enrolled in the program, 971 
(97%) completed the initial 30 days of the intervention by at-
tending 13 of the 16 sessions and undergoing both pre- and 
post-intervention biometric assessments. At program entry, 
participants were representative of an at-risk population, with 
a mean body mass index (BMI) in the “obese” category, “pre-
diabetic” fasting blood sugar (FBS) levels, and elevated systolic 
blood pressure (SBP) and low-density lipoprotein cholesterol 
(LDL-C) levels (Table 1). 

Program facilitation 
The programs were facilitated by teams of volunteers, sourced 
through Seventh-day Adventist churches, who had an interest in 
influencing the health of their local community positively. The 
volunteer facilitators were not required to be health profession-
als, although some were. They had two days of training to learn 
about the CHIP intervention and develop group facilitation skills. 
The facilitators were then provided with a comprehensive CHIP  
resource package, which included a curriculum guide for pro-
gram delivery, 16 prerecorded educational lectures presented by 
Dr.  Hans Diehl (a clinical professor of preventive medicine at 
Loma Linda University and founder of the not-for-profit Lifestyle 
Medicine Institute), a plant-based eating cookbook, and a partici-
pant textbook and journal. The books and resources were devel-
oped by a consortium of health professionals, including health ed-
ucators, dietitians, exercise physiologists, and physicians, but were 
published under the name Lifestyle Medicine Institute. The role 
of the volunteer director was to organize and facilitate the pro-
ceedings of the group sessions, not to educate, as this occurred 
through the video presentations. Even when the facilitator had 
medical or nutrition training, the supplied resources were used. 

Program content 
Each program involved 16 two-hour group sessions over 30 
days. The program commenced by educating the participants 

Table 1
Mean changes in selected chronic disease risk factors from baseline to post-intervention

		  Baseline	 Post-intervention	 Mean	 % 		C  ohen’s 
Factor	 n	 mean (SD)	 mean (SD)	 change	 change	 P value                   d

BMI (kg/m2)	 971	 31.4	 (7.0)	 30.4	 (6.7)	 -1.0	 -3.1%	 <0.001	 0.15

SBP (mm Hg)	 961	 135.6	 (19.1)	 128.3	 (15.7)	 -7.3	 -5.4%	 <0.001	  0.42

DBP (mm Hg)	 961	 81.0	 (10.7)	 76.7	 (9.6)	 -4.3	 -5.3%	 <0.001	 0.42 

TC (mmol/L)	 969	 5.22	 (1.14)	 4.63	(1.04)	 -0.59	 -11.3%	 <0.001	 0.54 

LDL-C (mmol/L)	 960	 3.13	 (0.98)	 2.72	(0.89)	 -0.41	 -12.9%	 <0.001	 0.44 

HDL-C (mmol/L)	 969	 1.34	 (0.39)	 1.21	(0.34)	 -0.12	 -8.8%	 <0.001	 0.36 

TG (mmol/L)	 967	 1.68	 (0.91)	 1.54	(0.80)	 -0.14	 -8.2%	 <0.001	 0.16 

FBS (mmol/L)	 967	 5.83	 (1.87)	 5.42	(1.44)	 -0.41	 -7.0%	 <0.001	 0.25 

BMI = body mass index; DBP = diastolic blood pressure; FBS = fasting blood sugar; HDL-C = high-density lipoprotein cholesterol; LDL-C = low-density lipoprotein cholesterol;  
SBP = systolic blood pressure; SD = standard deviation; TC = total cholesterol; TG = triglycerides 
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on the causes of chronic disease and the benefits of positive 
lifestyle choices, with particular attention to diet and physical 
activity. The merits of nutrition and physical activity as thera-
py for conditions including obesity, type 2 diabetes, and CVD 
were then explored. The primary focus was a whole-food, 
plant-based eating pattern ad libitum. The consumption of 
whole grains, legumes, and fresh fruits and vegetables was rec-
ommended for the achievement of a daily target of fewer than 
20% of calories from fat, fewer than 10 tsp of added sugar, less 
than 5000 mg of salt (2000 mg of sodium), and less than 50 mg 
of cholesterol. Participants were also encouraged to consume 2 

to 2.5 L of water daily (9). In addition, daily exercise (30 min-
utes at moderate intensity or 10,000 steps) was advocated. The 
last three sessions in the program focused on themes from the 
positive psychology literature known to influence long-term 
health habits, including stress management, forgiveness, and 
self-worth. 

The objective of the CHIP intervention was to educate and 
empower individuals to provide intelligent self-care. The pro-
gram involved a conglomerate of behaviour change strategies 
but was principally founded on the theory of planned behav-
iour, which asserts that behaviour is determined by intentions; 

Table 2 
Changes in chronic disease risk factor levels within 30 days, according to initial risk factor classification  

Risk factor
Baseline 
number

Post- 
intervention 

number χ2a (P)
Baseline 

mean (SD)

Post- 
intervention 
mean (SD)

Mean 
change

% Mean 
change P value Cohen’s d

BMI (kg/m2) 
18.5-24.9 
25-30 
>30

 
176 
263 
532

 
215 
281 
475

78 (<0.001) 
 

22.6 (1.6) 
27.4 (1.5) 
36.3 (5.5)

 
22.1 (1.6) 
26.6 (1.5) 
35.1 (5.4)

 
-0.5 
-0.8 
-1.2

 
-2.4% 
-3.0% 
-3.3%

 
<0.001 
<0.001 
<0.001

 
0.31 
0.53 
0.22

SBP (mm Hg) 
<120 
120-139 
140-160 
>160

 
207 
377 
293 

84

 
313 
435 
191 

22

180 (<0.001) 
 

 
111.6 (7.6)  
130.1 (5.3)  
148.5 (6.3)  
174.3 (12.1)

 
113.8 (11.8) 
125.8 (11.4) 
136.8 (11.5) 
148.6 (16.6)

 
2.2 

-4.3 
-12.6 
-25.6

 
2.0% 

-3.3% 
-8.5% 

-14.7%

 
0.005 

<0.001 
<0.001 
<0.001

 
-0.22 
0.48 
1.26 
1.77

DBP (mm Hg) 
<80 
80-89 
90-100 
>100

 
495 
274 
157 

35

 
649 
213 

90 
9

128 (<0.001) 
 

 
73.1 (6.3) 
84.8 (2.6) 
93.5 (3.1) 

107.9 (8.2)

 
72.0 (8.1) 
78.3 (7.2) 
85.3 (7.4) 
91.9 (9.7) 

 
1.1 

-6.4 
-8.3 

-16.0

 
1.5% 

-7.6% 
-8.8% 

-14.8%

 
0.001 

<0.001 
<0.001 
<0.001

 
0.15 
1.20 
1.45 
1.78

TC (mmol/L) 
<4.00 
4.00-5.20 
5.21-5.99 
6.00-6.99 
>7.00 

 
124 
376 
242 
166 

61

 
284 
401 
181 

83 
20

357 (<0.001) 
 
 

 
3.47 (0.41)
4.65 (0.34)
5.57 (0.21)
6.43 (0.30)
7.67 (0.64)

 
3.25 (0.53)
4.20 (0.59)
4.89 (0.62)
5.66 (0.69)
6.26 (1.05)

 
-0.22
-0.44
-0.68
-0.78
-1.41

 
-6.2%
-9.6%

-12.1%
-12.1%
-19.1%

 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001

 
0.46
0.93
1.47
1.45
1.62

LDL-C (mmol/L) 
<2.50 
2.50-2.99 
3.00-4.00 
>4.00

 
262 
162 
375 
161

 
414 
186 
289 

71

256 (<0.001) 
 

 
1.98 (0.43) 
2.74 (0.13) 
3.45 (0.30) 
4.67 (0.53)

 
1.84 (0.53) 
2.41 (0.45) 
2.99 (0.56) 
3.87 (0.68) 

 
-0.14 
-0.33 
-0.46 
-0.80

 
-12.6% 
-14.3% 
-18.3% 
-23.1%

 
<0.001 
<0.001 
<0.001 
<0.001

 
0.29 
1.00 
1.02 
1.31

HDL-C (mmol/L) 
<1.00 
1.00-1.55 
>1.55

 
195 
531 
243

 
282 
548 
139

 
144 (<0.001) 

 

 
0.86 (0.12) 
1.27 (0.15) 
1.86 (0.29)

 
0.83 (0.14) 
1.17 (0.18) 
1.63 (0.32)

 
-0.03 
-0.10 
-0.23

 
-3.5% 
-7.6% 

-12.4%

 
0.546 

<0.001 
<0.001

 
0.23 
0.60 
0.75

TG (mmol/L) 
<1.00  
1.00-2.25 
>2.25

 
204 
573 
192

 
243 
577 
149

 
26 (<0.001) 

 

 
0.78 (0.15) 
1.54 (0.34) 
3.06 (0.98)

 
0.90 (0.48) 
1.46 (0.51) 
2.48 (0.93)

 
0.12 

-0.08 
-0.58

 
15.1% 
-5.4% 

-18.8%

 
<0.001 
<0.001 
<0.001

 
-0.34 
0.18 
0.61

FBS (mmol/L) 
<5.60 
5.60-7.00 
>7.00

 
652 
192 
123

 
742 
151 

74

 
84 (<0.001) 

 

 
5.01 (0.41) 
6.08 (0.35) 
9.77 (2.68)

 
4.88 (0.48) 
5.59 (0.62) 
8.02 (2.52)

 
-0.13 
-0.49 
-1.76

 
-2.5% 
-8.0% 

-18.0%

 
0.067 

<0.001 
<0.001

 
0.29 
0.97 
0.67

BMI = body mass index; DBP = diastolic blood pressure; FBS = fasting blood sugar; HDL-C = high-density lipoprotein cholesterol; LDL-C = low-density lipoprotein cholesterol; 
SBP = systolic blood pressure; SD = standard deviation; TC = total cholesterol; TG = triglycerides 
a McNemar’s chi-square test
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these, in turn, are formed by attitudes, social norms, and per-
ceived behavioural control (13). The program endeavoured to 
change participants’ attitudes toward positive lifestyle choices 
through education, create new social norms through a group 
setting, and increase perceived behavioural control by providing 
an intensive experience in which positive changes were experi-
enced in a short time. 

Each session typically involved viewing a 60-minute pre-
recorded lecture, a cooking demonstration, group discussion, 
and a behaviour change challenge. The cooking demonstrations 
usually involved food assemblage demonstrations in which reci-
pes from the CHIP cookbook, supplied as part of the program 
by the Lifestyle Medicine Institute, were demonstrated and dis-
cussed. Pre-prepared samples of the recipes were available. 

Participants paid approximately $250 to cover the cost of 
venue hire, food samples distributed throughout the program, 
resources (including reading materials and a pedometer), and 
biometric assessments. 

Biometric measures 
At program entry and after 30 days, participants’ height, 
weight, blood pressure (BP), and 12-hour FBS were measured. 
Height, weight, and resting BP were measured at the site where 
the CHIP intervention was conducted. Because the CHIP in-
terventions were at different sites, the same equipment was 
not shared between the sites; however, in order to increase re-
liability, the same equipment and protocol were used for the 
pre- and post-assessments within each site. Height and weight 
were measured at the same time of day; participants removed 
their shoes and wore the same clothing on each occasion. For 
the sake of consistency, resting BP was measured by the same 
health professional at each site. The blood samples were col-
lected by trained phlebotomists not involved in the program 
and were analyzed at local pathology laboratories for total 
cholesterol (TC), LDL-C, high-density lipoprotein cholesterol 
(HDL-C), triglycerides (TG), and FBS. 

Statistical analysis 
The data were analyzed with PASW Statistics (version 18, SPSS, 
Chicago, IL, 2009). Data are expressed as means ± standard de-
viations. Paired t-tests were used to assess changes in the bio-
metric measures from baseline to post-intervention, both for 
the overall and stratified data. McNemar’s chi-square testing 
was used to determine changes from program entry to 30 days 
in the distribution of participants across the various risk fac-
tor categories. Cohen’s d statistic was calculated to determine 
effect size. 

RESULTS 
Participants’ mean changes from baseline to post-intervention 
are presented in Table 1. Significant reductions were recorded 
in all biometric measures, with the most notable being in TC, 
LDL-C, and TG. While HDL-C also decreased following the 
intervention, the TC-to-HDL-C ratio improved from 3.90:1 to 
3.83:1 (P<0.001). 

Table 2 displays the stratified data, using conventional risk 
factor categories. The National Cholesterol Education Program 
Adult Treatment Panel III (ATP III) classification system (14) 
was used to categorize participants for all risk factors except TC. 
The Framingham classification (15) was used for the TC data 
as it includes five categories, rather than the three in the ATP 
III classification, and thus allows a more detailed analysis of the 
effect of the intervention on participants at highest risk. Par-
ticipants who entered with the highest risk factor classifications 
tended to have the greatest improvements and the effect sizes 
were large. 

As Table 2 indicates, many participants who entered the pro-
gram with the highest risk factor classifications had moved to 
lower risk factor classifications by the end of the intervention. 
Only 20 of the 61 individuals with TC levels above 7.0 mmol/L 
at program entry maintained these levels post-intervention. 
Among the 469 individuals with elevated TC levels (>5.2 
mmol/L) at program entry, this biometric was normalized in 
185 (39%). Similarly, of the 123 individuals with FBS levels in-
dicative of diabetes at baseline, 49 (40%) experienced a reduc-
tion in scores to below 7.0 mmol/L in the 30 days. 

A comparison of the risk factor reductions in this study with 
those recently reported in the United States (7) and Australasia 
(8) appears in Table 3. Similar outcomes were observed in the 
three cohorts. 

Table 3 
Comparison of the mean changes in selected chronic 

disease risk factors from baseline to post-intervention in 
the current CHIP study participants and CHIP participants 

in Australasia and the United States (US)  
 

Factor Canadian 
CHIP 

(n=1003)

Australasian 
CHIPa 

(n=787)

US CHIPb 
(n=5070)

BMI -3.1% -3.8% -3.2%

SBP -5.4% -5.6% -4.9%

DBP -5.3% -4.6% -5.3%

TC -11.3% -14.7% -11.0%

LDL-C -12.9% -17.9% -13.0%

HDL-C -8.8% -8.3% -8.6%

TG -8.2% -12.5% -7.7%

FBS -7.0% -5.6% -6.1%

BMI = body mass index; CHIP = Complete Health Improvement Program;  
DBP = diastolic blood pressure; FBS = fasting blood sugar; HDL-C = high-density 
lipoprotein cholesterol; LDL-C = low-density lipoprotein cholesterol; SBP = systolic 
blood pressure; TC = total cholesterol; TG = triglycerides 
a Data from Morton et al. (8)
b Data from Rankin et al. (7) 
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DISCUSSION 
Early reductions in risk 
The current study findings suggest that the 
CHIP intervention, which centres on a whole-
food, plant-based eating pattern, can lead to 
rapid and meaningful reductions in chronic 
disease risk factors in the Canadian context. 
Further, individuals at greatest risk experience 
the greatest benefits. That these outcomes can 
be achieved with a volunteer-delivered, com-
munity-based intervention is significant, given the burgeoning 
rise in chronic disease in Canada. 

Of note is the fact that in only 30 days, improvements of ap-
proximately 20% were observed in participants with the high-
est classifications of TC (19%), LDL-C (23%), TG (19%), and 
FBS (18%). The changes in TC and LDL-C compare favourably 
with those achieved by pharmaceutical interventions involving 
statins (16), and exceed the typical expectations of dietary in-
terventions for lowering blood lipids (17). These large changes 
observed with the CHIP intervention are likely a result of the 
program’s emphasis on a whole-food, plant-based eating pat-
tern, which is largely free from exogenous cholesterol, low in sat-
urated fat, and high in fibre. The substantial reduction in serum 
TC and LDL-C, leading to a decreased need for reverse choles-
terol transport, may also explain the acute reduction in HDL-C 
seen in this study and others that advocated a plant-based eating 
pattern (8,18,19). 

Lifestyle interventions and prevention 
Because many chronic diseases have lifestyle underpinnings 
(1,4), awareness is growing that lifestyle interventions have 
merit at all levels of prevention. In terms of primary preven-
tion, results of the 52-country INTERHEART study (20) indi-
cated that positive lifestyle practices, such as the consumption of 
fruits and vegetables, physical activity, and avoidance of tobacco 
use, can prevent up to 90% of myocardial infarctions. In terms 
of secondary prevention, the Diabetes Prevention Program Re-
search Group (21) showed a 16-session lifestyle education pro-
gram to be twice as effective as pharmaceuticals (metformin) for 
preventing the progression of prediabetes to diabetes in at-risk 
patients. 

At the tertiary level, several studies have included an explo-
ration of lifestyle medicine interventions for potential chronic 
disease regression (22-24), and most have been centred on a 
whole-food, plant-based diet high in fibre (>30 g) and low 
in fat (<20%), cholesterol, and refined sugar. Esselstyn (23) 
showed regression of heart disease when a low-fat (<10%) 
plant-based diet alone was used, while the Lifestyle Heart Trial 
(22) demonstrated CVD reversal through plant-based nutri-
tion combined with exercise, social support, and stress man-
agement techniques. Barnard et al. (24) reported that approxi-
mately 40% of people with type 2 diabetics mellitus treated 
with insulin could discontinue its use through participation in 
a 26-day residential program involving a near-vegetarian, low-
fat diet in conjunction with exercise. Interestingly, in the cur-

rent study, 40% of participants who entered 
the program with FBS levels indicative of dia-
betes experienced reductions to levels below 
this classification in 30 days. This observation 
is comparable to our findings in almost 6000 
CHIP participants from the United States and 
Australasia (7,8). 

Confounders and biometric risk factors 
Several confounders may explain the magni-

tude of the changes observed in the biometric risk factors mea-
sured in this study. First, as the participants were self-selected, 
they likely entered the program with an elevated readiness for 
change and hence willingness to engage in the intervention (25). 
Evidence for this can been seen in the very high program com-
pletion rate (97%), which was likely influenced by the fact par-
ticipants had to pay to be involved. The generalizability of the 
findings to less motivated populations needs to be determined. 
Second, the extent to which regression to the mean explains the 
observed improvements is undetermined, as the study had no 
control group. However, given the large sample size and the fact 
that for some of the biometrics the high-risk categories moved 
up to 1.5 standard deviations, regression to the mean likely is 
only a small component of the changes. A randomized con-
trolled trial of the CHIP intervention in the United States, which 
involved a smaller sample, indicated magnitudes of change in 
the treatment group that were similar to those observed in the 
current study (5). Notwithstanding the limitations in the re-
search design, the current study results are noteworthy, given the 
size of the sample and the large effects observed. 

Medication doses and compliance 
Finally, in the current study, several anecdotal reports indicated 
that personal physicians decreased doses or even discontinued 
participants’ medications (e.g., for hypertension, hypercholes-
terolemia, or hyperglycemia) during the 30 days of the inter-
vention. While this is a desirable outcome, reduced medication 
usage may have caused the results to be understated. A study 
limitation is that medication changes were not recorded, and 
this will be done in future studies. 

Similarly, program compliance data were not collected, 
and, while the biometric changes suggest participants changed 
their health behaviours, the extent to which this occurred is un-
known. Presumably, the participants entered the program with 
different health behaviours and made varying degrees of change 
throughout the intervention. Further studies are in process to 
explore the influence of these factors on the outcomes achieved 
in the program. 

Sustainability of lifestyle practices 
A randomized controlled trial is warranted to investigate the ef-
fectiveness and sustainability of the lifestyle practices acquired 
during the CHIP intervention and the associated long-term 
improvements in chronic disease risk factors. Maintenance of 
behaviour change following the CHIP intervention has been 

Lifestyle 
interventions 
have merit at 
all levels of 
prevention.
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documented for up to 18 months in the United States (26), but 
a sustainability study is needed in Canada. 

The Canadian context 
The results indicate that, within the Canadian context, the CHIP 
intervention can meaningfully improve chronic disease risk fac-
tors within 30 days, especially among at-risk individuals. The 
nutrition-centred CHIP intervention, which can be delivered 
in a community setting, shows promise for assistance with the 
management of chronic diseases in Canada. 

RELEVANCE TO PRACTICE 
Nutrition-centred programs like the CHIP lifestyle interven-
tion can achieve meaningful reductions in risk factors for 
chronic disease in the Canadian setting. This finding high-
lights the value of nutrition education for combatting the rise 
of chronic disease. The study suggests that good outcomes can 
be achieved inexpensively through community-run programs 
with volunteers. 
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