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ABSTRACT
Objective: The purpose of this study was to investigate weight-loss interventions offered by Canadian doctors of
chiropractic to their adult patients.
Methods: This paper reports a secondary analysis of data from the Ontario Chiropractic Observation and Analysis STudy
(Nc = 42 chiropractors, Np = 2162 patient encounters). Multilevel logistic regression was performed to assess the odds
of chiropractors initiating or continuing weight management interventions with patients. Two chiropractor variables and
8 patient-level variables were investigated for influence on chiropractor-directed weight management. In addition, the
interaction between the effects of patient weight and comorbidity on weight management interventions by chiropractors
was assessed.
Results: Around two-thirds (61.3%) of patients who sought chiropractic care were either overweight or had obesity.
Very few patients had weight loss managed by their chiropractor. Among patients with body mass index equal to
or greater than 18.5 kg/m2, guideline recommended weight management was initiated or continued by Ontario
chiropractors in only 5.4% of encounters. Chiropractors did not offer weight management interventions at
different rates among patients who were of normal weight, overweight, or obese (P value = 0.23). Chiropractors
who graduated after 2005 who may have been exposed to reforms in chiropractic education to include public
health were significantly more likely to offer weight management than chiropractors who graduated between 1995
and 2005 (odds ratio 0.02; 95% CI [0.00-0.13]) or before 1995 (odds ratio 0.08; 95% CI [0.01-0.42]).
Conclusion: The prevalence of weight management interventions offered to patients by Canadian chiropractors in Ontario
was low. Health care policy and continued chiropractic educational reforms may provide further direction to improve weight-
loss interventions offered by doctors of chiropractic to their patients. (J Manipulative Physiol Ther 2019;42:353-365)
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INTRODUCTION

Clinical practice guidelines advise health care profes-
sionals to recommend strategies, provide weight manage-
ment counseling, and offer continued support to patients
with overweight and obesity.1-3 Despite these guidelines,
patients who are overweight and have obesity are not well
managed by their health care professionals.4,5 Prior reports
have shown that these patients do pursue help managing
their weight from health care professionals, with most
seeking dietary advice, exercise recommendations, and help
setting realistic weight goals.6

Chiropractors are trained to provide dietary, nutritional,
and lifestyle advice and therapeutic exercise to address
specific patient complaints and enhance overall health. An
estimated 71% of men and 53% women who seek
chiropractic care are overweight or have obesity.7 As
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practitioners with a holistic approach to care, chiropractors
have a unique opportunity to provide dietary and exercise
advice to overweight and obese patients.

Little is known about the clinical practice of
chiropractor-directed weight-loss management. Previous
research suggested chiropractors are willing to undertake
weight management interventions with patients but were
more likely to provide health information brochures8 than
to offer more effective guideline-recommended interven-
tions, such as a reduced energy diet.9 Lack of time,
resources, patient support, and knowledge are commonly
reported reasons by health care providers not to manage
overweight and obesity.10-14 Past investigations have
focused extensively on patient-level factors that drive
weight management15,16; however, the factors determining
when chiropractors will initiate or continue weight-loss
interventions are not well understood. It is not known what
factors influence chiropractors to offer weight management
interventions or if such offering is associated with an
interaction between patient weight and comorbid
conditions.

The purpose of this study was to investigate weight-loss
interventions offered by chiropractors to their adult patients.
The 4 objectives included (1) determine the prevalence of
overweight and obesity in the adult patient population who
sought care from Ontario chiropractors, (2) describe the
frequency and distribution of chiropractor-directed weight
management intervention, (3) identify associations between
chiropractor-directed weight management interventions and
specific patient- and chiropractor-level variables, and (4)
examine the interaction between the effect of patient weight
and comorbid conditions on whether chiropractors offered
weight-loss interventions.
METHODS

Ontario Chiropractic Observation and Analysis Study
For this secondary data analysis, we used data from the

Ontario Chiropractic Observation and Analysis Study (O-
COAST).17 The O-COAST was a cross-sectional observa-
tional study of chiropractic practice conducted between
August 2014 and November 2015. A random sample of 135
chiropractors was generated from all those registered to
practice in Ontario, Canada. Forty-two of 120 eligible
invited chiropractors (35%) recorded up to 100 consecutive
patient encounters. The study involved 3 inter-related data
collections, including relevant provider, patient, and
management information (see Appendix A for the data
collection forms). Demographics, clinical information,
patient characteristics, treatment provided, and recommen-
dations given by the treating chiropractor were recorded.
Data were classified according to the International
Classification of Primary Care, 2nd edition (ICPC-2),
using the Australian ICPC-2 PLUS general practice
terminology18 and the ICPC-2 PLUS Chiro terminology.19

In total, 3523 patient encounters were recorded, of which
2162met our eligibility criteria (unique patients aged 18 to 80
years with body mass index [BMI] equal to or greater than
18.5 kg/m2) (See Fig 1).
Study Design Overview
Secondary data analysis was conducted for only

complete patient data from the first recorded encounter.
The use of time-invariant patient characteristics of
subsequent encounters to minimize missing data resulted
in less than 9% of the study population patient encounters
being excluded from analysis owing to missing data.
Multilevel logistic regression was used to examine the
frequency and distribution of chiropractor-directed
weight management intervention, the associations be-
tween chiropractor-directed weight management inter-
ventions and specific patient-level and chiropractor-level
variables, and the interaction between the effects of
patient weight and comorbid conditions on whether
chiropractors offered weight-loss interventions. Two
chiropractor-level and 8 patient-level variables were
included in our analysis.
Chiropractor-level Study Variables
Participating chiropractors completed a baseline ques-

tionnaire providing demographic and clinic information.
The chiropractor-level variables “years since graduation”
and “type of practice” were used as cluster (level 2)
variables in a multilevel model analyzing predictors of
chiropractor-delivered weight-loss management (Table 1).
Years since graduation was divided into categories:
graduated between 2005 and 2014, graduated between
1995 and 2004, and graduated before 1995. This reflected
time relevant to public health education reforms related to
“A Model Course for Public Health Education in
Chiropractic Colleges” that was published in 2002.20

Chiropractic care provided by sports and rehabilitation
clinics is specialized and therefore may have been different
than care offered in other practice settings. Type of practice
was divided into sports and rehabilitation practice and other
(including general, family, lifestyle counseling, and well-
ness practice).
Patient-Level Study Variables
During each encounter, participating chiropractors

recorded patient characteristics, demographic data, and
treatment provided or recommendations made. Eight
patient-level (level-1) variables were included: BMI, sex,
age, smoking habits, physical activity, diet, the presence of
a comorbid condition (including arthritis, diabetes, hyper-
tension, and hyperlipidemia), and time spent by the
chiropractor with the patient (Table 1). The BMI was



Chiropractors Registered in Ontario
(n = 3,978)

Chiropractors Randomly Invited to Participate 
(n = 135)

Ineligible Chiropractors (n = 15)
Not currently in practice (n = 13)
Not practicing in Ontario (n = 2)

Chiropractors Eligible to Participate
(n = 120)

Declined Participation (n = 44)
No reason given (n = 32)
Too busy (n = 4)
Personal reasons (n = 3)
Study involves too much work (n = 3)
Clinic did not give permission (n = 2)

Could Not Reach (n = 33)

Chiropractors Agreed to Participate
(n = 43)

Drop Out (n = 1)

Completed Data Entry and Coding
(n = 42 chiropractors; 3,523 encounters)

Multiple Encounters Removed (n = 806)

Unique Patients
(n = 2,717)

Ineligible Patients (n = 555)
BMI < 18.5 (n = 224)
Age < 18 years (n = 242)
Age > 80 years (n = 89)

Unique Adult Patients with BMI ≥ 18.5
(n = 2,162)

Fig 1. Detailed study sample selection. BMI, body mass index.
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calculated using patient-reported height and weight. Patients
were categorized as underweight (BMI b 18.5 kg/m2),
normal weight (BMI 18.5-24.9 kg/m2), overweight (BMI
25-29.9 kg/m2), or obese (BMI ≥30 kg/m2); however,
underweight patients were excluded from analysis. Patient
sex (self-reported) was recorded and used as a dichoto-
mous variable (male and female). Self-reported date of
birth was used to calculate patient age with 3 categories
used: aged 18 to 24 years, aged 25 to 54 years, and aged
55 to 80 years.



Table 1. Level 1, Level 2, and Outcome Variable Details

Variable Name Categories

Level 2 (chiropractor level)

Years since graduation Prior to 1995 1995-2004 2005-2014

Type of practice Sports/rehabilitation Other -

Level 1 (patient level)

BMI Normal weight (BMI 18.5-24.9 kg/m2) Overweight (BMI 25-29.9 kg/m2) Obese (BMI ≥30 kg/m2)

Sex Male Female - -

Age (y) 18-24 25-54 55-80 -

Smoking status Nonsmoker Smoker - -

Physical activity Met recommendation Did not meet recommendation - -

Diet Met recommendation Did not meet recommendation - -

Comorbid conditions Present Absent - -

Time with the patient (min) 0-9 10-15 16-20 N20

Outcome

Weight management imitated or
continued by chiropractor

Yes No - -

BMI, body mass index.
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A dichotomous variable (nonsmoker and smoker)
was used in which “never smoked” and “used to
smoke” responses were combined as “nonsmoker”; the
“now smoke occasionally” and “now smoke regularly”
responses were combined as “smoker.” Physical activity
was measured in accordance with current Canadian
guideline recommendations21-23 by grouping those who
reported being physically active 4 or more times per
week as “met recommended physical activity level” and
those who reported less than 4 days per week of physical
activity as “did not meet recommended physical activity
level.”

Evidence suggests that adequate fruit and vegetable
consumption (5 or more servings of fruit and vegetables
combined per day) is a reasonable proxy for a healthy
diet and good eating habits.24,25 Study participants were
asked how many servings of vegetables and fruit they
usually ate each day and categorized accordingly: “5 or
more servings of fruit and vegetables per day” and “less
than 5 servings of fruit and vegetables per day.” Patients
were asked to list other conditions they had that the
chiropractor was not treating. Comorbid conditions
including arthritis, diabetes, hypertension, and hyper-
lipidemia were coded using ICPC-2 PLUS codes. A
dichotomous variable was created to indicate the presence
of 1 or more patient-reported comorbid conditions or the
absence of any comorbid conditions.

Chiropractors reported the time that the patient encoun-
ter started and finished. These data were used to calculate
the time the chiropractor spent with the patient during the
encounter. A categorical variable was created using
quartiles as the division points. These quartile categories
were 0 to 9 minutes, 10 to 15 minutes, 16 to 20 minutes, and
greater than 20 minutes spent with the patient. Typically
initial patient encounters, where a patient sought care from a
chiropractor for the first time and not a repeat visit, are
longer in duration to provide a detailed workup of the
patient. As such, all initial patient encounters were excluded
from analysis because they were not representative of the
typical time spent with the patient.
Chiropractor-Initiated Weight Management
Chiropractors recorded the treatments delivered at the

time of each patient encounter, recommendations made
relating to the conditions treated, and interventions initiated
or continued for those conditions identified. We identified
weight management interventions using ICPC-2 PLUS
codes. Three specific chiropractor-directed weight manage-
ment recommendations consistent with international weight



Table 2. Characteristics of the 42 Participating Chiropractors

Characteristics Chiropractors

Mean age, y (range, SD)a,b 43.5 (25-71, 11.4)

Mean y in practice (range, SD) 15.6 (2-45, 11.0)

Years since graduation (% of participating chiropractors)

Less than 10 years (2005 or sooner) 15 (35.7)

Between 10 and 20 years (1995 to 2005) 14 (33.3)

Greater than 20 years (1995 or later) 13 (31.0)

Female (% of participating chiropractors)a,b,c 14 (33.3)

Practice in languages other than English 11

Country of chiropractic education

Canada 34

United States 6

Australia 2

Practice characteristics

Type of practice d

General/family 34

Sports 3

Rehabilitation 3

Lifestyle counseling 1

Wellness 1

BMI, body mass index; SD, standard deviation.
a 52.7% and 41.4% of all Canadian chiropractors were between ages 25-44 years and 45-64 years, respectively, with a mean age of 45.0 years

(Statistics Canada 2011 National Household Survey26).
b Proportion of all chiropractors who were women was 35.0% (Statistics Canada Employment Income Statistics 201027).
c Mean age and sex of all chiropractors registered to practice in Ontario was 44.9 years and proportion of women 37.7%, respectively (Statistics

Canada Employment Income Statistics 2010).
d Study analysis grouped sports and rehabilitation types of practice together and all other reported types of practice were grouped together as the other

category.
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management guideline recommendations were considered:
(1) education or advice pertaining to weight management or
counseling, (2) education or advice pertaining to exercise or
sedentary lifestyle, and (3) education or advice pertaining to
diet and nutrition specific to weight loss. The dichotomous
response variable was an indicator of “weight management
initiated or continued by the chiropractor.”
Analysis and Multilevel Modeling
Descriptive analyses were performed to profile the

patient study population by age, sex, and adiposity.
Multilevel logistic regression models were employed to
determine associations with chiropractor-directed weight
management. The first level controlled for any variation
between patients. The second level considered clustering of
patients who sought care from each chiropractor. Hierar-
chical logistic regression models were used to investigate
the relationship between weight management interventions
initiated or continued by the chiropractor and predictor
variables. Full maximum likelihood with Laplace approx-
imation was used to fit the models. The -2 log likelihood
and Akaike’s information criterion (AIC) fit indices were
used to assess model fit. Odds ratios were calculated as the
measure of effect. Significance testswere based on the ratio of
residual likelihoods or pseudo-likelihoods. Confidence limits
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and bounds were computed asWald intervals. SAS 9.4 (SAS
Inc, Cary, North Carolina) was used for all analyses.
RESULTS

Characteristics of participating chiropractors are sum-
marized in Table 2. When compared with all registered
chiropractors in Ontario, the O-COAST participants had
similar mean age (Ontario = 44.9 years, O-COAST = 43.5
years) and sex (Ontario = 37.7% female, O-COAST =
33.3%). The participating chiropractors were evenly
distributed across the 3 categories of reported years since
graduation, and 81.0% of chiropractors received their
chiropractic education in Canada.

In total, 2162 unique patient encounters were recorded
that included sufficient information to determine patients’
weight category (normal weight, overweight, or obese).
Patient demographics, stratified by weight category, are
summarized in Table 3. The prevalence of overweight and
obesity within the study sample were 37.8% and 23.5%,
respectively (61.3% in total). We found that 5.4% of patient
encounters involved weight management being initiated or
continued by chiropractors. There was no significant
difference in the odds of chiropractors undertaking weight
management across the different BMI categories (P = .23).

Table 4 shows the iterative model-building process.
Model 1 was the empty model, whereas Model 2, model 3,
and model 4 were, respectively, created by sequentially
including patient-level variables, chiropractor-level vari-
ables, and patient-level variable interaction as fixed effects.
Model 3, which included both patient-level and
chiropractor-level variables, fit the data best (-2 log
likelihood = 668.42, Akaike’s information criterion =
702.42); the addition of the interaction term between
patient BMI and comorbid conditions as a fixed effect
(model 4) was not statistically significant when compared
with model 3 (P = .15 comparing model 4 to model 3; P b
.01 comparing model 3 to model 2). Therefore, the
parameter estimates generated by model 3 were used to
answer the remaining research questions.

The odds ratios (ORs) describing the relationship between
predictors and the outcome are shown in Table 5. The odds of
chiropractor-directed weight management intervention were
about half (OR = 0.52; 95% CI: [0.29-0.93]) as large for those
who did not meet dietary recommendations compared wtih
those who did. The odds that patients received weight
management interventions from their chiropractor differed
between the 4 categories of time the chiropractor spent with the
patient; however, these associations were not statistically
significant.

Although still infrequently offered, weight management
intervention was initiated or continued significantly more
often by chiropractors who graduated between 2005 and
2014 than chiropractors who graduated in either of the
earlier periods (12.9%, 1.0%, and 5.7% of patients received
weight management interventions from chiropractors who
graduated between 2005 and 2014, from 1995 to 2004, and
before 1995, respectively). When compared with other
types of practice, patients who received care from
chiropractors who reported either a sports or rehabilitation
type of practice were less likely to have received
chiropractor-directed weight management interventions
(OR = 0.04; 95% CI: [0.00-0.59]).
DISCUSSION

In this study, most patients seeking chiropractic care
were overweight or had obesity. Yet, the chiropractors in
this study rarely offered these patients weight management
interventions. Two commonly cited reasons for not
providing weight management to patients are insufficient
time and lack of knowledge.10-14 However, we found time
spent by chiropractors with their patient was not signifi-
cantly associated with whether weight management was
initiated or continued. A more important factor appears to
be when chiropractors were educated: chiropractors who
graduated after 2005 were significantly more likely to offer
weight management information to their patients than were
chiropractors who graduated between 1995 and 2005 or
before 1995.

It is possible that the public health educational reforms
of the early 2000s within the chiropractic profession, which
included topics of overweight and obesity, resulted in an
increased awareness of the importance of preventive health
initiatives and increased confidence in providing such
services to patients.20,28-31 A previous study showed no
statistically significant impact of the introduction of the new
public health education on chiropractor clinical behavior.32

On the contrary, our study demonstrates that the reforms to
public health education offered to chiropractors may have
affected clinical behavior, as evidenced by recently
graduated chiropractors offering significantly more weight
management interventions than those who did not receive
this formal preventive health education. However, direct
examination of the public health education reforms in
Canadian chiropractic education could not be assessed
within our study because O-COAST did not focus on
weight management or education reforms. In addition, other
considerations must be accounted for, such as general
health awareness of overweight and obesity as a health
concern, which could have influenced chiropractor clinical
behavior.

Ontario chiropractors who described their practice type
as sport or rehabilitation were significantly less likely to
offer weight management interventions to patients. Non-
intervention may have been the result of the clinicians’
decision to not to include weight management when such
treatment may detract from the immediate treatment goals.



Table 3. Characteristics of Chiropractic Patients Aged 18 to 80 Years Who Were of Normal Weight, Overweight, and Obese

Descriptors
Total Sample
Size (%)

No. (%) of Recorded Encounters
Normal Weight
(BMI 18.5-24.9 kg/m2)
nnw = 837

No. (%) of Recorded Encounters
Overweight
(BMI 25-29.9 kg/m2)
now = 817

No. (%) of Recorded Encounters
Obese
(BMI ≥ 30 kg/m2)
nob=508

Sex

Male 906 (41.9) 253 (30.2) 426 (52.1) 227 (44.7)

Female 1256 (58.1) 584 (69.8) 391 (47.9) 281 (55.3)

Age

18-24 y 118 (5.5) 75 (9.0) 32 (3.9) 11 (2.2)

25-54 y 1201 (55.5) 502 (60.0) 414 (50.7) 285 (56.1)

55-80 y 843 (39.0) 260 (31.0) 371 (45.4) 212 (41.7)

Smoking status

Nonsmoker 2062 (95.4) 795 (95.0) 782 (95.7) 485 (95.5)

Smoker 100 (4.6) 42 (5.0) 35 (4.3) 23 (4.5)

Physical activity

Met recommendation 101 (4.7) 48 (5.7) 38 (4.7) 15 (3.0)

Did not meet recommendation 2061 (95.3) 789 (94.3) 779 (95.3) 493 (97.0)

Diet

Met recommendation 304 (14.1) 157 (18.8) 89 (10.9) 58 (11.4)

Did not meet recommendation 1858 (85.9) 680 (81.2) 728 (89.1) 450 (88.3)

Comorbid conditions

Present 263 (12.2) 54 (6.4) 103 (12.6) 106 (20.9)

Absent 1899 (87.8) 783 (93.6) 714 (87.4) 402 (79.1)

Time with the patient (min)

0-9 783 (36.2) 306 (36.6) 290 (35.5) 187 (36.8)

10-15 603 (27.9) 252 (30.1) 218 (26.7) 133 (26.2)

16-20 258 (11.9) 75 (9.0) 108 (13.2) 75 (14.8)

N20 518 (24.0) 204 (24.3) 201 (24.6) 113 (22.2)

Outcome

Weight management initiated
or continued by chiropractor a

Yes 116 (5.4) 41 (4.9) 40 (4.9) 35 (6.9)

No 2,046 (94.5) 796 (95.1) 777 (95.1) 473 (93.1)

BMI, body mass index.
a Fisher exact test P value = .2319 comparing the distribution of weight management initiated or continued by chiropractors between BMI groups.
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Table 4. Multilevel Model Log Odds Estimates for the 2-Level Generalized Linear Dichotomous Models of Weight Management
Intervention Initiated or Continued by Chiropractors

Estimates Model 1 Model 2 Model 3 a Model 4

Fixed-Effects Patient-Level Variables

Intercept -4.41(0.54) b -5.15 (0.82) b -2.40 (0.90) b -2.45 (0.90) b

BMI (kg/m2)

18.5-24.9 - Ref Ref Ref

25.0-29.9 - 0.12 (0.26) 0.11 (0.27) 0.00 (0.30)

≥ 30.0 - 0.33 (0.29) 0.32 (0.29) 0.52 (0.31)

Sex

Female - Ref Ref Ref

Male - 0.11 (0.24) 0.12 (0.24) 0.14 (0.24)

Age (y)

18-24 - -0.06 (0.49) -0.08 (0.49) -0.07 (0.50)

25-54 - Ref Ref Ref

55-80 - 0.11 (0.25) 0.11 (0.25) 0.13 (0.25)

Smoking status

Nonsmoker - Ref Ref Ref

Smoker - -0.83 (0.57) -0.82 (0.57) -0.89 (0.57)

Physical activity

Met recommendation - Ref Ref Ref

Did not meet recommendation - 0.83 (0.59) 0.88 (0.59) 0.91 (0.60)

Diet

Met recommendation - Ref Ref Ref

Did not meet recommendation - -0.64 (0.30) c -0.65 (0.30) a -0.64 (0.30) c

Comorbid condition

Absent - Ref Ref Ref

Present - 0.18 (0.32) 0.19 (0.32) 0.31 (0.58)

Time with patient (min)

0-9 - Ref Ref Ref

10-15 - 0.47 (0.30) 0.42 (0.30) 0.42 (0.30)

16-20 - 0.21 (0.42) 0.16 (0.42) 0.13 (0.42)

N20 - 0.31 (0.35) 0.30 (0.35) 0.30 (0.35)
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Table 4. (continued)

Estimates Model 1 Model 2 Model 3 a Model 4

BMI × comorbid condition

25.0-29.9 × present - - - 0.36 (0.70)

≥30.0 × present - - - -0.88 (0.75)

Fixed-Effects Chiropractor-Level Variables

Time since graduation (y)

b10 (2005-2014) - - Ref Ref

10-20 (1995-2004) - - -3.88 (0.95) b -3.91 (0.95) b

N20 (before 1995) - - -2.59 (0.88) c -2.63 (0.88) b

Style of practice

Other - - Ref Ref

Sports/rehabilitation - - -3.24 (1.38) c -3.25 (1.39) c

Model fit

-2 log likelihood 700.02 684.82 d 668.42 d 664.62

AIC 704.02 712.82 702.42 702.62

AIC, Akaike’s information criterion; BMI, body mass index; ICC, intraclass correlation coefficient; Ref, reference group.
a Best fitting model.
b P b .01.
c P b .05.
d Likelihood ratio test significant when compared to previous model; ICC = 0.26794; entries show parameter estimates with standard errors in

parentheses; estimation method = Laplace.
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Clinicians may even be impartial to providing weight
management given the high prevalence of overweight and
obesity in the patient population. The chiropractic literature
suggests that chiropractors with lifestyle counseling and
wellness types of practice would offer weight management
interventions more frequently.33 The O-COAST did not
have an adequate representation of such chiropractors to
accurately assess the relationship between these types of
practice and chiropractor-directed weight management
intervention.

Patients who did not meet the recommended daily fruit
and vegetable consumption guideline (5 or more servings of
fruit and vegetables combined)24,25 were significantly less
likely than those who did consume this recommended daily
intake to receive chiropractor-directed weight management
interventions. It is possible that patients who consumed the
recommended daily amount of fruits and vegetables did so
because they were trying to improve their diet. This
concerted effort to improve diet may have been the result of
prior dietary advice provided by the chiropractor or another
health care professional as part of continued weight
management intervention. Alternatively, chiropractic pa-
tients who had healthy diets may also be more concerned
with their health than patients who did not have a healthy
diet. This increase in patient concern for health may have
led to an increase in patients requesting that their
chiropractor provide weight management intervention.
However, this relationship could not be explicitly assessed
in this study and should be examined in future research.

The performance of chiropractors in the management of
overweight and obesity requires comparison with that of
other health professionals. Past research has shown that
among Canadians, between 30% to 40% of patients with
obesity received recommendations from their physician
regarding weight management.34,35 However, a large
review of UK medical records conducted in a more
comparable method to this study found that only 10% of
overweight patients received weight management interven-
tions from their medical doctor.36 Miller and colleagues
found that nurses pursued weight management with 24% of
their overweight and obese patients.37 When considering
weight management offered by any health professional, an
investigation using US State Health Department data found
the prevalence to be 5.6% and 32.4% with overweight and
obese patients, respectively.38 Data from the US Sample
Adult Core component of the 2006 National Health



Table 5. Multilevel Model 3 Odds Ratio Estimates of Predictor
and Outcome

Odds Ratios of Weight Management Initiated or Continued by
Chiropractor

Comparison Estimate 95% CI

Patient-level variables

BMI (kg/m2)

18.5-b25 Ref 0.66-1.88

25-b30 1.12 0.78-2.42

≥30 1.38 -

Sex

Female Ref 0.71-1.79

Male 1.13 -

Age category (y)

18-24 0.93 0.35-2.43

25-54 Ref 0.68-1.81

55-80 1.11 -

Smoking status

Nonsmoker Ref 0.15-1.33

Smoker 0.44 -

Physical activity

Met recommendation Ref 0.75-7.72

Did not meet recommendation 2.40 -

Diet

Met recommendation Ref 0.29-0.93

Did not meet recommendation 0.52 -

Comorbid conditions

Absent Ref 0.65-2.26

Present 1.21 -

Time spent with patient (min)

0-9 Ref 0.85-2.73

10-15 1.53 0.52-2.67

16-20 1.17 0.68-2.73

N 20 1.36 -

Table 5. (continued)

Odds Ratios of Weight Management Initiated or Continued by
Chiropractor

Comparison Estimate 95% CI

Chiropractor-level variables

Years since graduation

b10 (2005-2014) Ref 0.00-0.13

10-20 (1995-2004) 0.02 0.01-0.42

N20 (before 1995) 0.08 -

Type of practice

Other Ref 0.00-0.59

Sports/rehabilitation 0.04 a -

BMI, body mass index; Ref, reference group.
a Because of a high level of variation due to small cell size, estimates

may be unreliable.
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Interview Survey (n = 24 275) indicated that 11.5% of
respondents reported receiving weight-loss advice from
their chiropractor, whereas 23.1% received weight-loss
advice from a medical doctor, and 18.8% received weight-
loss advice from a physical therapist.39 Our findings are
consistent because they show that chiropractors offer
weight management interventions during only 5.4% of
patient encounters—less than the rates reported by other
health professions in the literature.
Implications
This study is an important first step in examining the clinical

practices of weight management initiated or continued by
doctors of chiropractic. People may not typically attend
chiropractors for weight-loss interventions alone, but chiro-
practors are well placed to help manage this public health issue
owing to their training and general holistic lifestyle approach to
care. We found a strong association between participating
chiropractors’ years since graduation and if they offeredweight
loss interventions to their patients. One of the barriers clinicians
cite to offering weight management interventions is lack of
knowledge.10-14,40-43 Our findings suggest that changes in
chiropractic public health education may account for more
chiropractors who graduated after 2005 offering weight
management to their patients. Nevertheless, the amount of
weight management interventions offered by chiropractors is
still very low. In addition, the amount of time spent with the
patient and type of practice were not significant barriers to
whether weight management interventions were initiated or
continued with the patient. Following the clinical practice
guideline recommendations on weight management, interven-
tions may be employed by all chiropractors regardless of how
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they practice. An education campaign initiated by chiropractic
associations to promote the guideline recommendations may
help raise awareness among chiropractors about how they can
assist to improve the general health of their patients.
Strengths and Limitations
We used the O-COAST dataset, which is the largest

dataset of chiropractors’ clinical practice in Canada. The data
collection and coding process used in this study were robust.
Data collection occurred during each chiropractor-patient
encounter, thereby reducing errors owing to recall bias. The
cut points used to determine if someone met the physical
activity and diet recommendations within this study were
based on national recommendations.21-25 The outcome
variable created used multiple international clinical practice
guideline recommendations to ensure the most up-to-date
definition of weight management intervention. The Austra-
lian ICPC-2 PLUS general practice terminology system used
to classify the patient encounter has been validated within the
chiropractic profession.44 However, this study relied on the
chiropractors accurately recording their patient encounters,
and it is possible that the participating chiropractors did not
record all that occurred during the patient encounter,
including reporting weight management recommendations.

The O-COAST had a recruitment rate of 36% of the
eligible chiropractors approached. Selection bias may have
affected the results, despite the similarity of age and sex of
participating chiropractors with those in Ontario. Currently,
there are no representative comparative Canadian chiroprac-
tic patient data available; however, the O-COAST patient
data collected were similar to findings of international
chiropractic patient populations.45,46 The prevalence of
overweight and obesity within the study sample was 37.8%
and 23.5%, respectively, which was similar to that reported in
the sample populations of several other chiropractic studies of
35.3% overweight and 22.9% obese.47,48

The measure of adiposity (self-reported height and weight
to calculate BMI) used in this study was imprecise and does
not distinguish lean body mass from fat mass.49 Although
measures of waist circumference and waist-to-hip ratio are a
better measure of adiposity, BMI remains the most
commonly used population measure due to its convenience,
safety, minimal cost, and correlation with body fat.49,50 The
BMI used for analysis was calculated from patient-reported
data that may have resulted in information bias. Although
self-reported data are easier and less expensive to collect, they
are affected by self-reporting bias51 and tend to underestimate
the prevalence of obesity when compared with measured
data.52 The sensitivity and specificity of self-reported height
and weight used to calculate BMI is between 74% and 80%
and 92% and 99%, respectively, with people of higher BMI
being more likely to underreport.53-55

Socioeconomic status (SES) is important regarding the
sociocultural context of obesity.56 In Canada, there is an
increased risk of obesity among groups with a low SES.57

The SES data were not collected in O-COAST. Future
research in this area should consider SES as a covariate. We
did find significant relationships between both years since
graduation and type of practice and weight-loss management
offered by the chiropractor. Nonsignificant findings, such as
the time spent with the patient, may be due to a lack of power.
Lastly, this study was focused on only 1 area of Canada, so it
does not represent the entire country or profession. Thus, our
findings may not necessarily be applicable to other regions or
countries. Further studies will need to be done in other
regions to identify if those regions are similar or different.
CONCLUSION

This study provides valuable information in an under-
researched area of Canadian health care. Although the
prevalence of patients in chiropractic practice with overweight
or obesity is high, Canadian chiropractors infrequently provide
weight management interventions to their patients. We found
that the chiropractors in this study who graduated after 2005
and were educated after public health chiropractic education
reforms offered weight management interventions more often
to their patients. In addition, chiropractor-directed weight
management interventions do not seem to be inhibited by the
amount of time spent with the patient. Health care policy and
continued chiropractic educational reforms may provide
further guidance to ensure patient needs are met. Reducing
the health burden of overweight and obesity will significantly
contribute to the well-being of Canadians. Chiropractors have
the potential to play an important role in supporting the health
care movement in aid of overweight and obese patients.
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Practical Applications
• Chiropractors are well placed to provide dietary
and exercise advice to overweight and obese
patients, yet our findings show that fewCanadian
chiropractors who participated in this study
currently offer such weight-loss interventions.

• Our findings suggest that changes in chiro-
practic education of Canadian chiropractors
could potentially increase chiropractors offer-
ing weight management to their patients.

• Stakeholders could use our findings along with
existing evidence to develop and promote an
education campaign to raise chiropractic aware-
ness of the weight management guideline
recommendations, thereby enabling more
chiropractors to assist in weight management
and improve the overall health of their patients.
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