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a b s t r a c t

Context: Obesity is a global problem and places individuals at risk for developing chronic metabolic
disorders. The need for investigating simple, effective and sustaining approaches to weight loss cannot be
overstated.
Methods: We performed a retrospective file analysis of patient files attending a 13-week weight loss
program. Inclusion for analysis were files of adults (i.e., >18 years) completing the program consisting of
chiropractic adjustments/spinal manipulative therapy augmented with diet/nutritional intervention,
exercise and one-on-one counseling.
Results: Sixteen of 30 people (i.e., 53.33%) completed the program. Statistically and clinically significant
changes were noted in weight and BMI measures based on pre-treatment (average weight ¼ 190.46 lbs.
and BMI ¼ 30.94 kg/m2) and comparative measurements (average weight ¼ 174.94 lbs. and
BMI ¼ 28.50 kg/m2).
Conclusion: A cohort of patients under enrolled in a weight loss program was described. This provides
supporting evidence on the effectiveness of a multi-modal approach to weight loss implemented in a
chiropractic clinic.

! 2013 Elsevier Ltd. All rights reserved.

1. Introduction

A significant proportion of the population in Canada and the
United States are overweight (i.e., defined as bodymass index (BMI)
of "25 kg/m2) or obese (i.e., defined as BMI of "30 kg/m2) [1] and
represents a significant public health problem since both condi-
tions are strongly correlated with an increase risk for diabetes,
hypertension, dyslipidemia, metabolic syndrome and other
obesity-related illnesses and death [2]. In Canada; based on the
2007e2009 Canadian Health Measures survey, approximately 62%
of the adult population is overweight and 24.3% are obese [3]. In the
United States, the latest National Health and Nutrition Examination
Surveys (NHANES) (2007e2008) revealed that approximately 68%
of the population was overweight or obese, and approximately 34%
were obese [4]. According to a 2013 statistical fact sheet from the
American Heart Association [5], 23.9 million children between the

age of 2e19 years are overweight or obese. Among Americans age
20 and older, 154.7 million are overweight or obese (BMI of 25.0 kg/
m2 and higher).

The World Health Organization, through their Global Database
on BMI estimates in 2005, found that approximately 1.6 billion
people were overweight with 400 million of them as obese. The
prevalence of obesity is wide with 1% or less of the Indian popu-
lation to over 80% of the Pacific Islands [1,6]. Projections are that by
2015, approximately 2.3 billion adults will be overweight and that
at least 700 million will be obese [1].

A recent evaluation on the clinical effectiveness and cost-
effectiveness of three pharmacological interventions in obese pa-
tients found measures of clinical effectiveness and cost-effective-
ness but highlighted safety concerns since some of these
pharmacological agent/medications have beenwithdrawn from the
market due to potential treatment-induced fatal adverse events [7].
Given the threat of obesity and overweight to public health on a
global basis, there is an urgent need to find simple, effective and
safe weight loss strategies and programs.

Chiropractic, with a holistic and patient-centered paradigm of
care that incorporates the principles of vitalism, holism, humanism,
conservatism, naturalism, and rationalism [8]may provide a unique
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opportunity in the primary care setting to implement successful
weight loss program.

In the interest of evidence-informed practice, we performed a
retrospective file review in a multi-chiropractor practice imple-
menting a weight loss program to determine some measure of
effectiveness.

2. Methods

A retrospective file review was performed by chiropractors in a
muli-practitioner clinic implementing a 13-week weight loss pro-
gram. The 13-week program consisted of a combination of diet,
exercise, and chiropractic spinal manipulation within a multi-
practitioner chiropractic clinic. Prior to beginning the 13-week
program, each patient/subject underwent a history and physical
examination to rule out contraindications to chiropractic SMT and
components of the weight loss program undertaken. Each in-
dividual’s baseline (pre-treatment) weight and body fat was
determined and individually, the subjects were instructed on what
foods to eat and avoid, provided nutritional supplement recom-
mendations and instructed on a specific exercise program tailored
for each individual. An instructional packet on diet, diet restrictions
and specific exercises was also provided to each individual to
augment the instructions they received along with a daily log book.
The weight loss program was individualized according to each in-
dividual’s needs based on their dietary requirements and physical
activity capabilities. The log book was provided to document/
monitor each patient’s dietary intake and exercise performed. Each
week the attending chiropractor, in consultation with each subject,
examined the food and exercise log and made recommendations as
necessary. Also, each week, the individuals were weighed with the
weight recorded. For the retrospective file review, inclusion criteria
for this study included: (a) the patient underwent a diagnostic
work-up including a history and physical examination to screen for
co-morbidities and signs and symptoms indicative of a contrain-
dication to chiropractic SMT and the weight loss program under-
taken; (b) the subject was compliant with the 13-week program
and (c) pre-treatment and comparative variables (i.e., weight, body
mass index) were available.

The file reviewwas performed by one of the attending clinicians
involved in executing the 13-week weight loss program. The data
was compiled into an Excel spreadsheet (Excel, Microsoft Corp). In
addition to patient demographics (i.e., age, gender), we examined
for weight loss body mass index based on pre-13-week program
and comparative variables. Categorical data were analyzed using

descriptive statistics (i.e., frequency distributions and percentages)
while pre-treatment and comparative variables were analyzed
using the Wilcoxon Signed Rank Test [9].

3. Results

Our review found a completion rate of 53% with 30 individuals
initiating the 13-week program and 16 individuals met our inclu-
sion criteria. Of the 16 subjects, 3 were males and 13 were females.
Their average age was 60.69 years (median ¼ 60.5 years;
mode ¼ 62,67,66 and 59 years; range of 47e77 years). The pre-
treatment and comparative individual weight and BMI values are
provided in Tables 1and 2, respectively. The cohort’s mean weight
and mean BMI prior to initiating the 13-week program was
190.46 lbs. and 30.94 kg/m2, respectively. The majority of the
cohort (N ¼ 9) was obese while 5 individuals were overweight,
based on the pre-defined BMI values. Following the 13-week pro-
gram, the cohort mean comparative weight was 174.94 lbs.
resulting in an average loss of 15.531 lbs. This decrease in mean
weight was statistically significant based on the Wilcoxon Signed
Rank Test analysis with the following values: W ¼ 136; Ns/r ¼ 16;
z ¼ 3.5. From a table of critical values of z, the observed value of
z ¼ þ3.5 was significant beyond the .0005 level for a two-tailed
non-directional test. The comparative cohort mean BMI was
28.50 kg/m2, indicating a mean loss of 2.44 kg/m2. This decrease in
mean BMI was statistically significant based on the Wilcoxon
Signed Rank Test with the following values: W ¼ 105; Ns/r ¼ 14;
z ¼ 3.28. From a table of critical values of z, the observed value of
z ¼ þ3.28 is significant beyond the .001 level for a two-tailed non-
directional test.

Of the 16 individuals completing the program, we found 5 in-
dividuals with pre-treatment and comparative HA1C blood test
results. This is provided in Table 3. The mean HbA1C pre-treatment
and comparative measures were 5.56 mmol/mol and 5.40 mmol/

Table 1
Pre-treatment (WPreTx) and comparative (WCompare) weight measures.

Subject Gender Age
(years)

WPreTx

(lbs)
WCompare

(lbs)
DWPreTx $WCompare
(lbs)

1 F 62 150.2 137.1 13.1
2 F 67 166 157.1 8.9
3 F 66 202 189.5 12.5
4 F 54 120 113.8 6.2
5 F 59 178.6 162.5 16.1
6 F 53 207 181 26
7 F 69 164 160.4 3.6
8 F 47 178 172 6
9 F 62 164 144.8 19.2
10 M 50 198 180.7 17.3
11 F 56 194.3 183.2 11.1
12 M 66 200 181 19
13 F 67 192 186.1 5.9
14 F 77 290 259 31
15 M 59 332 286.3 45.7
16 F 57 111.4 104.5 6.9

Table 2
Pre-treatment (BMIPre-Tx) and comparative BMI (BMICompare) measures.

Subject Gender Age
(years)

BMIPre-Tx
(kg/m2)

BMICompare

(kg/m2)

1 F 62 28 24
2 F 67 29 27
3 F 66 32 29
4 F 54 21 20
5 F 59 32 30
6 F 53 35 32
7 F 69 30 30
8 F 47 30 30
9 F 62 25 22
10 M 50 29 28
11 F 56 30 29
12 M 66 28 26
13 F 67 36 34
14 F 77 47 40
15 M 59 42 36
16 F 57 21 19

Table 3
Pre-treatment (HbA1CPre-Tx) and comparative (HbA1CPre-Tx) glycosylated hemoglo-
bin measures.

Subject# Genders Age HbA1CPre-Tx HbA1CCompare %

2 F 67 5.9 5.4 8.5%
4 F 54 5.5 5.3 3.6%
7 F 69 5.8 5.9 $1.7%
9 F 62 5.7 5.6 1.8%
10 M 50 4.9 4.8 2.0%
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mol, respectively. As you can observe from Table 3, the mean
change was 2.84% (range $1.7%e8.55%; SD ¼ 3.71).

4. Discussion

As previously highlighted, overweight and obesity in the general
populationworldwide are in epidemic proportions and contributes
significantly to chronic disease epidemiology. Mitchell and col-
leagues [10] in their review of this epidemic cited the variety of
health risks associated with obesity and include Type 2 diabetes
and pre-diabetes, dyslipidemia, coronary artery disease and hy-
pertension, sleep apnea, cognitive dysfunction (i.e., stroke), liver
disease (i.e., non-alcoholic fatty liver disease, cirrhosis and hepa-
tocellular carcinoma), colorectal polyps and cancer to list a few. In
terms of dollar costs, estimates from the U.S. Department of Health
and Human Services places the total economic cost of overweight
and obesity in the United States at $117 billion based on 1995 data.
However, since the prevalence of overweight and obesity has
continued to increase since 1995, the costs today are more likely to
be much higher than this estimate. Over a decade ago, Finkelstein
et al. [11] projected the annual medical spending due to overweight
and obesity at $92.6 billion based on 2002 figures, or about 9% of US
health expenditures at that time.

Despite acknowledging that obesity is caused by a complex
interaction between human behavior, the environment and genetic
predisposition, its successful prevention and treatment remains
wanting in clinical practice. The framework proposed by Popkinor
[12] and Bouchard [13] views that energy imbalance (i.e., energy
intake exceeds energy expenditures) and weight gain result from
large shifts in both diet and physical activity patterns. Unfortu-
nately, the relative contribution of factors such as diet and nutrition
(i.e., energy intake) and physical activity/exercise (i.e., energy
expenditure) remains poorly understood particularly in the context
of the individual’s genetic predisposition. Much debate continues
on the merits of each strategy (control energy expenditure or en-
ergy intake or both) for an effective population-based strategy. It is
beyond the scope of this paper to review all the relevant material.
We recommend the up-to-date review by Millward [14] on this
topic. The genetic predisposition for obesity has been demon-
strated. To date, 52 genetic loci have been identified to be un-
equivocally associated with obesity-related traits. However, these
loci contributes only a small amount to obesity-susceptibility and
explains just a fraction of the total variance. For example, the 52
currently identified traits account for only a total of 6e7% of the
variance in BMI. As such, their accuracy to predict obesity is poor
and not competitive with the predictive ability of traditional risk
factors such as inactivity and poor diet [15].

Plourde and Prud’homme [16] reviewed the most recent and
strongest evidence-based strategies that may assist primary care
physicians in the care of patients with obesity to lose weight and
maintain their weight loss. With respect to counseling patients,
there is strong evidence (level I) that the 5A model (assess/ask,
advise, agree, assist, arrange) of behavioral change, adapted from
tobacco cessation interventions in clinical care, can be effective in
helping patients modify their health behavior and promoting
physical activity [17e19]. In terms of dietary intervention, Plourde
and Prud’homme [16] suggest that dietary adherence and caloric
restriction are more important than macronutrient composition in
determining weight loss (level I evidence). In terms of physical
activity only, the authors cite a Cochrane review [20] of 43 ran-
domized controlled trials demonstrating that exercise-only in-
terventions can result in a marginal meanweight loss. To assess the
effects of psychological interventions for overweight or obesity as a
means of achieving sustained weight loss, Shaw et al. [21] found a
total of 36 studies consisting of 3495 participants. The majority of

studies assessed behavioral and cognitive-behavioral weight
reduction strategies. Cognitive therapy, psychotherapy, relaxation
therapy and hypnotherapy were assessed in a small number of
studies. Behavior therapy was found to result in significantly
greater weight reductions than placebo when assessed as a stand-
alone weight loss strategy. However, when behavior therapy was
combined with a diet and exercise approach and compared with
diet and exercise alone, the combined intervention resulted in a
greater weight reduction.

4.1. Chiropractic weight loss programs

A number of barriers for physicians exist to managing obesity
that include a lack of time, resources/support and knowledge
[16,22e29]. A window that this holds true for chiropractors can be
gleaned from the study by Ndetan and colleagues [30]. Based on an
analyses of data from the Sample Adult Core component of the
2006 National Health Interview Survey (N ¼ 24,275). Ndetan and
his colleagues analyzed for recommendation and compliance of
weight loss, increase exercise, and diet change by health profession
subtype (i.e., chiropractor and medical doctor). The investigators
found that about 30.5% of the respondents reported receiving
advice from their provider with 88.0% in this group indicating
compliance with the advice they received. Chiropractors were less
likely to advise patients compared to medical doctors. The subject
needs further investigation since it is our informed opinion that
chiropractors are better trained in counseling patients on nutrition/
dietetics than medical physicians [31] and are more likely to
address this topic with their patients. In a survey of New York
chiropractors, 80% of the respondents indicated that they incor-
porate some form of nutritional counseling into their practices [32].
This is consistent with the findings of Hawk et al. [33] that a sub-
stantial proportion of chiropractic interns, academic faculty and
practitioners provide information to patients on musculoskeletal
risk reduction, exercise, diet, stress reduction, and injury preven-
tion. In terms of chiropractic patients, the secondary analyses of the
National Health Interview Survey 2005 (N ¼ 31,248) to assess as-
sociations of health conditions/risk behaviors of patients with their
doctors (chiropractors versus medical doctors) by Ndetan and
colleagues [34] found no significant difference in smoking/alcohol
consumption status, but chiropractor-only patients were more
likely to be physically active and less likely to be obese.

We are aware of only a handful of studies implementing a
weight loss program in chiropractic practice. Morningstar and
colleagues [35] reported on a 52-year-old man with chronic low
back pain. Due to the patient’s non-responsiveness to spinal
manipulation, radiographic examinationwas performedwhich was
unremarkable. Laboratory testing revealed the patient with hy-
percholesterolemia, hyperlipidemia, uricemia, and elevated blood
glucose. A dietary treatment approach was instituted with the
patient ingesting 10 drops of a homeopathic human chorionic
gonadotropin product under the tongue 5 times daily. His total
daily energy (calorie) was limited for the first 30 days of the pro-
gram while on the homeopathic product. After 4 months, the pa-
tient lost a total of 71 lbs, his pain and disability scores improved
with reductions in serum cardiovascular markers. Balliette and
colleagues [36] reported on their findings of 30 healthy subjects
(age range¼ 20e60 years; 23 women: 7men) participating in a 28-
day diet intervention consisting of a cleansing day and 6 restricted
diet days per week. On cleansing days, the subjects drank 4 oz. of
tea 4 times per day with a recommendation to drink at least 64 oz.
of filtered water. On the restricted diet days, the subjects drank 2
high-proteinmeal replacement shakes, consumed one 400- to 600-
cal (1674.3e2511.5 J) meal consisting of low-glycemic index foods,
and drank at least 64 oz. of filtered water. The investigators found
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that a low-glycemic load diet intervention incorporating tea and
high-protein meal replacement shakes may cause weight loss and
improve lipid profiles. Multiple paired t-tests detected reductions
in weight, waist circumference, and hip measurements and in total
cholesterol and low-density lipoprotein cholesterol. Multiple
paired t-tests detected significant increases in energy metabolism
from carbohydrates and amino acids and concomitant increases in
oxidative stress. McCoy [37] examined a standardized, commercial
wellness protocol (i.e., Creating Wellness) that focused on diet,
exercise, vitamin supplementation, and one-on-one coaching to
improve anthropometric and physiologic function and reduces
health risk factors. The author found that of 178 subjects
completing an 18-week protocol, all anthropometric and physio-
logic measures (i.e., weight, heart rate, blood pressure, strength,
body mass index, and forced vital capacity) showed significant
improvement following the intervention.

The 13-week weight loss program described in this file review
was implemented under the banner of “chiropractic care.” In this
instance, chiropractic care consisted of the application of spinal
adjustments (or spinal manipulation) and adjunctive therapies (i.e.,
dietary intervention, exercise, nutritional counseling). Our findings
should not be misunderstood that we are providing a measure of
evidence on the effectiveness of the weight loss program due to
chiropractic spinal manipulation alone. We are not aware of any
studies examining the effects of spinal manipulation solely as an
intervention for weight loss or in comparison to diet versus exer-
cise or combinations thereof. As described, previous chiropractic
studies described a similar scenario (i.e., “chiropractic care”) with
diet, exercise and one-on-one counseling as the main focus for
weight loss. As discussed previously, it may be that the chiroprac-
tors implementing this 13-week-program spent more time (when
compared than general medical practitioners) with their patients
and possessed unique qualifications in exercise and nutritional
counseling, which may have influenced the outcomes described.

The main outcome measure for our file review was change in
BMI and individual weight loss. Our cohort mean BMI decreased on
average of 2.44 kg/m2. To place this proper context, BMI changes
indicate that all-cause mortality increases by about 30% for each 5-
unit increase in BMI above the reference minimummortality range
of 20.0 to 24.9 kg/m2 [38,39]. For two subjects, they experienced
changes in BMI by 6 and 7 units, one by 4 units, 3 subjects by 3 BMI
units, 5 subjects by 2 BMI units and 3 subjects by 1 BMI units. Two
subjects did not change in their BMI despite losing weight. This
does not mean that these two subjects did not benefit from the
program. There are indications from studies that indicate that
lifestyle-modification characterized by an increase in physical ac-
tivity and a balanced diet can still reduce the risk of obesity-related
comorbid conditions despite minimal or no weight loss [40e44].
With respect to the HbA1C, the 5 subjects had a mean change of
2.84%. A change of .5% HbA1c is considered a clinically significant
change based on treatment guidelines from ADA/EASD and NICE
[45]. Finally, our file review found an attrition rate of 47%. It is
imperative that attrition rates are taken into consideration when
implementing a weight loss program. An examination of clinical
trials examining weight loss with medication found a high attrition
rate [46]. Older age, less episodes of depression, non-smoking
status, higher levels of physical activity or exercise, weight loss
expectations and gender have been found as predictors of attrition
[46e49]. However, the true causes of attrition remains uncertain
[50]. Insofar as these apply to our file review, older age and gender
(i.e., women have higher attrition rates) may have contributed to
the high attrition found.

Despite the advantages in retrospective file methodologies (i.e.,
they are relatively inexpensive, allows for use of existing records,
allows for hypothesis testing) we would be remissed if we did not

acknowledged its limitations. Given the retrospective nature of the
study, important data may not be made available, bias and con-
founders abound and are difficult to control and therefore difficult
to establish cause and effect [45].

5. Conclusion

This retrospective file review demonstrates that individuals
with the desire to lose weight may do so under chiropractic care
characterized as spinal adjustments supported by adjunctive ther-
apy (i.e., diet, exercise and nutritional counseling).
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