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Abstract 

Background The chiropractic profession in the United States (US) has a long history of intra-professional discourse 
surrounding ideology and beliefs. Large-scale efforts have evaluated 3 distinctive subgroups of US chiropractors 
focused on these areas of practice: spine/neuromusculoskeletal, primary care, and vertebral subluxation. To our 
knowledge, there have not been any prior studies exploring the factors associated with these ideology and belief 
characteristics of these subgroups. The purpose of this study was to explore, describe, and characterize the associa-
tion of US chiropractors’ ideology, beliefs, and practice patterns with: 1) chiropractic degree program of graduation, 2) 
years since completion of chiropractic degree, and 3) US geographic region of primary practice.

Methods This was a secondary analysis of a cross-sectional survey of a random sample of US licensed chiroprac-
tors (n = 8975). A 10% random sample was extracted from each of the 50 states and District of Columbia chiropractic 
regulatory board lists. The survey was conducted between March 2018-January 2020. The survey instrument con-
sisted of 7 items that were developed to elicit these differentiating ideologies, beliefs, and practice patterns: 1) clinical 
examination/assessment, 2) health conditions treated, 3) role of chiropractors in the healthcare system, 4) the impact 
of chiropractic adjustments [spinal manipulation] in treating patients with cancer, 5) vaccination attitudes, 6) detec-
tion of subluxation on x-ray, and 7) x-ray utilization rates. Multinomial regression was used to analyze associations 
between these 7 ideology and practice characteristic items from the survey (dependent variables) and the 3 demo-
graphic items listed above (independent variables).

Results Data from 3538 respondents (74.6% male) were collected with an overall response rate of 39.4%. Patterns 
of responses to the 7 survey items for ideologies, beliefs, and practice characteristics were significantly different based 
on chiropractic degree program of graduation, years since completion of chiropractic degree, and geographic region 
of primary practice.
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Conclusions Among US chiropractors, chiropractic program of graduation, years since completion of chiroprac-
tic degree, and geographic region of primary practice are associated with variations in clinical ideology, beliefs, 
and practice patterns. The wide variation and inconsistent beliefs of US chiropractors could result in public confusion 
and impede interprofessional integration.

Keywords Chiropractic, Professional identity, Healthcare systems, Interdisciplinary health teams, Attitude of health 
personnel, Interprofessional relations

Background
As the largest complementary and integrative health pro-
fession, chiropractic has engaged in much debate around 
its professional identity and scope of practice [1]. First 
proposed by the Institute for Alternative Futures, there 
is potential for at least 3 professional subgroup identi-
ties among the United States (US) chiropractic profession 
where subgroup membership in these 3 subgroups has 
been successfully predicted by attitudes, ideologies, and 
practice behaviors [2, 3]. These 3 distinct subgroups are 
described as: 1) a subgroup focused on correcting spinal 
subluxations to free the body’s self-healing capacity; 2) 
a subgroup focused on spine and neuromusculoskeletal 
conditions; and 3) a subgroup focused on primary care or 
specialty care dealing with a range of non-musculoskele-
tal conditions.

Healthcare teams are optimized with shared goals, 
consistent beliefs, and congruent ideologies. When these 
components are inconsistent or incomplete for a health-
care profession, this may create barriers to inter-pro-
fessional collaboration and integration into team-based 
healthcare systems [4–8]. These barriers may be height-
ened by intra-professional divisions about professional 
identity, beliefs, and ideologies that add to the confusion 
or misunderstanding of the unique healthcare profes-
sion’s roles, skills, expectations, and boundaries within an 
inter-professional healthcare system [9].

Knowledge about the multiple subgroups within the 
chiropractic profession remains poorly understood, leav-
ing a heightened risk of stagnancy in care integration 
and inter-professional collaboration [10]. An enhanced 
understanding of the chiropractic profession’s different 
subgroups may improve intra- and inter-professional 
expectations, relationships, and team-based perfor-
mance. Thus, exploring the chiropractic profession’s 
intra-professional characteristics and subcultures may 
provide important insight into healthcare delivery archi-
tecture in the context of multidisciplinary care integra-
tion, and the assessment of successful inter-professional 
teamwork [4].

Despite evidence suggesting the value of chiro-
practic integration and utilization into mainstream 
healthcare systems, barriers to full integration and uti-
lization remain [11–16]. One of the key barriers is the 

inter-professional concern regarding the variability and 
inconsistency in chiropractic intra-professional beliefs 
and subcultures [10, 17]. For example, Bussieres et  al. 
found an association between spine radiographic utili-
zation by US chiropractors and the training institution 
that they attended [18]. Within the broader healthcare 
delivery system, it is known that clinician (e.g., age, 
specialty) and practice setting (e.g., location, patient 
population) characteristics influence practice behav-
ior, which can lead to variation in cost and quality [19, 
20]. For example, the medical school that a physician 
attended has been found to be associated with varia-
tion in clinical practice patterns, and years of experi-
ence influences emergency room physician practice 
styles [21, 22]. Similarly, physicians who have been in 
practice longer may be at risk for providing lower-qual-
ity care [23]. Further, physician beliefs and access to 
resources—but not patients’ beliefs—have been impli-
cated in geographic variation in end of life care [24].

Prior work has established that the professional iden-
tity of Canadian and European chiropractors—and 
Australian chiropractic students—influences their clin-
ical practice characteristics [6, 25, 26]. The evaluation 
of Canadian chiropractors also found an association 
between chiropractic degree program of graduation 
and practice beliefs/behaviors [6]. In Denmark, the 
chiropractor’s identity has been found to influence the 
quantity of referrals received from medical physicians 
[27]. Based upon the results of these international stud-
ies, it is important to understand the differences in pro-
fessional characteristics associated with chiropractors 
in the US, which is the origin of the chiropractic profes-
sion and contains the largest number of practicing chi-
ropractors in the world [28].

Among US chiropractors, several clinician-level fac-
tors may influence ideologies, beliefs, and practice pat-
terns that contribute to intra-professional variation and 
subculture. The objective of this study was to explore 
and evaluate various factors that might provide expla-
nations for the variation among chiropractic subgroups 
in the US [2]. This study specifically aimed to describe 
and characterize the associations between US chiro-
practors’ ideology, beliefs, and practice patterns with: 
1) chiropractic degree program of graduation, 2) years 
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since chiropractic degree completion, and 3) US geo-
graphic region of primary practice.

Methods
Study design, setting, participants
This study is a secondary analysis of data from a primary 
multi-stage, cross-sectional survey conducted between 
March 2018 and January 2020. This survey was con-
ducted from a randomly selected, stratified sample of 
licensed chiropractors in the US (response rate 39.4%). 
A full description of the primary survey study method-
ology and results is described elsewhere [2]. This cross-
sectional survey follows the Consensus-Based Checklist 
for Reporting of Survey Studies (CROSS) [29].

Institutional review board
The primary survey study was approved by the Univer-
sity of Bridgeport Institutional Review Board (IRB ID: 
2017-10-01).

Variables collected
Data were collected using a 7-item survey instrument 
designed to elicit differentiating chiropractic ideologies, 
beliefs, and practice patterns [2]. The survey instrument 
was constructed and modeled after similar chiropractic 
survey analyses conducted in Canada and Europe [6, 25]. 
Figure 1 is the survey instrument.

Items on the survey instrument solicited ideology, 
beliefs, and practice pattern information regarding 

Fig. 1 Ideology and practice behavior survey  items2
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clinical examination/assessment, health conditions 
treated, role of chiropractors in the healthcare system, 
the impact of chiropractic adjustments [spinal manipu-
lation] in treating cancer patients, vaccinations atti-
tudes, and x-ray use. Demographic information collected 
included gender, state or district of primary practice, chi-
ropractic degree program attended, and years since chi-
ropractic program graduation [2].

Dependent variables
The dependent variables were ideologies, beliefs, and 
practice patterns, which related to clinical examination/
assessment, health conditions treated, role of chiro-
practors in the healthcare system, the impact of chiro-
practic adjustments [spinal manipulation] in treating 
cancer patients, vaccination attitudes, and x-ray use 
(Fig. 1, Items 1, 2, 3, 4, 5, 6, 7).

Independent variables
Independent variables included 3 demographics charac-
teristics of the respondents: 1) chiropractic degree pro-
gram of graduation, 2) years since chiropractic degree 
program graduation; and 3) region of primary practice 
location as defined by the US Census Bureau [30].

Covariates
Covariates included various demographic information, 
mode of survey completion, and gender. The above-
described independent variables served as covariates 
when not used as the independent variable of inter-
est for the regression model. For example, chiropractic 
degree program of graduation was the independent vari-
able when years in practice and state of primary practice 
location were used as covariates for this model. (Note: all 
covariates were categorical).

Statistical methods
Statistical analyses were completed on aggregate data 
that was obtained from the entirety of the survey admin-
istration. Descriptive statistics were calculated for 
the dependent variables to identify the distribution of 
answers for each of the 7 items of the survey instrument. 
Descriptive statistics were also calculated for each of the 
independent variables and demographic covariates. Sta-
tistical analysis was completed using STATA version 16 
(StataCorp, College Station, TX, USA).

Three multinomial logistic regression models were per-
formed to evaluate the associations between responses to 
the dependent variable and independent variables, con-
trolling for all demographic covariates. Stacked box plots 
were performed to visualize the associations for each 
hypothesis.

Regression model 1
Null Hypothesis: There are no significant associations 
between chiropractic degree program of graduation 
and ideologies, beliefs, and practice patterns.

For our base outcome, we selected Palmer College of 
Chiropractic as it is had the largest number of respond-
ents and it is the founding institution to offer a chiro-
practic program in the US. Any chiropractic program 
with a response rate of less than 10 surveys was omit-
ted. These included: Canadian Memorial Chiropractic 
College n = 7, D’Youville College n = 4, and Keiser Uni-
versity n = 1. Respondents who indicated attendance 
at multiple US chiropractic degree programs prior to 
graduation, “Multiple” (n = 21), or chiropractic degree 
programs not otherwise classified, “Other” (n = 21), 
were also excluded.

Regression model 2
Null Hypothesis: There are no significant associations 
between years since chiropractic degree program grad-
uation and ideologies, beliefs, and practice patterns.

Year of chiropractic degree completion was provided 
by respondents and then converted to years in practice. 
For our base outcome, we selected ‘1–10  years’ since 
this represents the subset of most recent graduates.

Regression model 3
Null Hypothesis: There are no significant associations 
between primary US region of practice and ideologies, 
beliefs, and practice patterns.

Only respondents who reported one active state 
license were included, as those who reported multiple 
states did not differentiate their primary state of prac-
tice. States and the District of Columbia were organized 
into regions per the US Census Bureau [30]. US terri-
tories were not considered for this survey. For our base 
outcome, we selected ‘Northeast’ as the geographic ref-
erence location.

Results
Across all 50 states and the District of Columbia, there 
were a total of 3,538 responses collected from a total 
of 8,975 chiropractors surveyed (39.4% response rate). 
The overall proportions and distributions of responses 
to each of the survey items have been previously 
described [2].

Demographic characteristics
Demographic characteristics are shown in Table  1, 
presenting: mode of survey response, gender, chiro-
practic degree program of graduation, years in prac-
tice, and US census region of practice. The majority 
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of respondents completed the mail-delivered mode of 
survey (80.7%), while a smaller proportion of respond-
ents completed an online (16.9%) or abbreviated post-
card mode of the survey (2.5%). Most respondents 
were male (74.6%). Of chiropractic degree programs 
of graduation reported by respondents, 17 US institu-
tions were included.

The 3 most common chiropractic degree programs of 
graduation selected by respondents were Palmer Col-
lege of Chiropractic (Davenport, IA) (21.2%), Life Uni-
versity (Marietta, GA) (12.3%), and Logan University 
(Chesterfield, MO) (9.6%). Respondents in the second 
(25.8%), third (25.7%), or fourth (23.7%) decade since 
graduation approximated a quarter of respondents 
each. Those respondents in their first decade (17.4%) 
or fifth decade or more (7.4%) of practice since gradu-
ation were less common. The Midwest (26.8%), South 
(26.1%), and West (26.7%) regions shared similar 
response rates for primary Census region of practice. 
The Northeast (20.5%) was less commonly reported as a 
primary Census region of practice.

Multicollinearity was not observed for any of the 
models. Multinomial logistic regression models 
(Table  2) demonstrated statistically significant differ-
ences (P < 0.001) in proportion of responses to each of 
the 7 ideologies, beliefs, and practice patterns by chi-
ropractic degree program of graduation (Additional 
file  1A: Appendix), years since completion of chiro-
practic degree (by decade) (Additional file  1B: Appen-
dix), and US geographic region of practice (Additional 
file 1C: Appendix) (Table 2). The 95% confidence inter-
vals for response proportions to each survey item for 
chiropractic degree program graduation, years since 
completion of chiropractic degree, and US geographic 
region of practice are reported in the appendices (Addi-
tional file 1A, B, C: Appendix).

These results indicate that all 3 null hypotheses were 
rejected. There are significant associations between 
ideologies, beliefs, and practice patterns and: 1) chi-
ropractic degree program of graduation; 2) years since 
completion of chiropractic degree; and 3) US geo-
graphic region of primary practice.

Stacked bar graphs demonstrating the proportions 
of differing responses to the 7 ideologies, beliefs, and 
practice patterns based on respondents’ chiroprac-
tic degree program of graduation are found in Fig.  2. 
Additional stacked bar graphs for the 7-survey items 
demonstrating the associations for models 2 and 3, 
years since chiropractic degree completion (Additional 
file  2A: Appendix) and primary practice location (US 
Census region) (Additional file 2B: Appendix), are pro-
vided as appendices.

Table 1 Demographics of survey respondents (n = 3,538)

a US Census Region of Practice:

Northeast: Connecticut, Maine, Massachusetts, New Hampshire, New Jersey, 
New York, Pennsylvania, Rhode Island, Vermont

Midwest: Illinois, Indiana, Iowa, Kansas, Michigan, Minnesota, Missouri, 
Nebraska, North Dakota, Ohio, South Dakota, Wisconsin

South: Alabama, Arkansas, Delaware, District of Columbia, Florida, Georgia, 
Kentucky, Louisiana, Maryland, Mississippi, North Carolina, Oklahoma, South 
Carolina, Tennessee, Texas, Virginia, West Virginia

West: Alaska, Arizona, California, Colorado, Hawaii, Idaho, New Mexico, Montana, 
Nevada, Oregon, Utah, Washington, Wyoming

n (%)

Survey Type

 Mail 2,775 (80.7)

 Online 580 (16.9)

 Postcard 85 (2.5)

Gender

 Male 2,471 (74.6)

 Female 840 (25.4)

 Multiple 2 (< 0.1)

Chiropractic Degree Program of Graduation

 Cleveland College of Chiropractic – Kansas City 146 (4.4)

 Cleveland College of Chiropractic – Los Angeles 49 (1.5)

 Life University 409 (12.3)

 Life University West 92 (2.8)

 Logan University 320 (9.6)

 National University of Health Sciences 252 (7.6)

 New York Chiropractic College 285 (8.6)

 Northwestern Health Sciences University 231 (6.9)

 Palmer College Of Chiropractic – Iowa 704 (21.2)

 Palmer College Of Chiropractic – Florida 40 (1.2)

 Palmer College of Chiropractic – West 95 (2.9)

 Parker University 163 (4.9)

 Southern California University of Health Sciences 188 (5.7)

 Sherman College of Chiropractic 69 (2.1)

 Texas Chiropractic College 85 (2.6)

 University of Bridgeport 41 (1.2)

 University of Western States 159 (4.8)

Years Since Completion of Chiropractic Degree

 1–10 573 (17.4)

 11–20 849 (25.8)

 21–30 844 (25.7)

 31–40 782 (23.7)

  > 40 242 (7.4)

US Geographic Region of Primary Practicea

 Northeast 683 (20.5)

 Midwest 895 (26.8)

 South 869 (26.1)

 West 889 (26.7)
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Association between chiropractic degree program 
of graduation and ideologies, beliefs, and practice patterns
There was a significant difference in the proportion of 
responses associated with chiropractic degree program 
of graduation and all 7 survey items (Fig. 2).

Concerning the scope of examination (survey ques-
tion 1), the majority (78.5%) of respondents reported that 
‘differential diagnosis and spinal analysis were of equal 
importance’. There were two minority groups, one with 
a preference for differential diagnosis more than spinal 
analysis (9.3% responded ‘differential diagnosis only’ and 
‘usually differential diagnosis, sometimes spinal analy-
sis’) and one with a preference for spinal analysis more 
than differential diagnosis (12.2% responded ‘spinal 
analysis only’ and ‘usually spinal analysis, sometimes dif-
ferential diagnosis). Respondents from five chiroprac-
tic degree programs of graduation (Life GA, Life West, 
Palmer Dav, Sherman, and UB) selected spinal analysis 
more than differential diagnosis (range: 12.8–44.8%) 
in a greater proportion compared to the average total 
response proportion (12.2%). Respondents from 7 chiro-
practic degree programs of graduation (Logan, National, 
NYCC, SCUHS, TCC, UB, and Western States) selected 
differential diagnosis more than spinal analysis (range: 
11.9-18.2%) in a greater proportion to the average total 
response proportion (9.3%).

Regarding the predominant view of the conditions 
treated (survey question 2), most respondents selected 
musculoskeletal and biomechanical conditions (40.8% 
responded ‘neuromusculoskeletal conditions’ or ‘general 
biomechanical conditions’). The next largest response 
was ‘broad spectrum of health conditions’ (28.7%) fol-
lowed by another subgroup (17.3%) who identified ‘ver-
tebral subluxation as an encumbrance to health’ as the 
primary conditions treated in their office. The proportion 
of respondents from six chiropractic degree programs of 
graduation (CCC KC, Life GA, Life West, Palmer Dav, 
Parker, and Sherman) who identified ‘vertebral subluxa-
tion as an encumbrance to health’ as the primary con-
dition treated was greater (range: 18.2–41.8%) than the 
average total response proportion (17.3%). Less than 20% 
of respondents from only one chiropractic degree pro-
gram of graduation (Sherman) selected musculoskeletal 
and biomechanical conditions (‘neuromusculoskeletal 
conditions’ and ‘general and biomechanical conditions’) 
as the primary conditions treated in the office.

In response to the question about the one best role for 
the chiropractic profession in the greater healthcare sys-
tem (survey question 3), the majority (56.8%) of respond-
ents determined the best role for the profession was 
‘spine and neuromusculoskeletal focused’. The proportion 
of respondents from five chiropractic degree programs 

Table 2 Results of overall model significance analyzing each independent variable with each survey item

SMT spinal manipulative therapy

Independent Variable Outcome Variable (Survey Item) p

Chiropractic degree program of graduation Q1: Scope of Examination  < 0.001

Q2: Conditions Treated  < 0.001

Q3: Role in Healthcare System  < 0.001

Q4: Role of SMT in Cancer Treatment  < 0.001

Q5: Vaccination  < 0.001

Q6: Subluxation Detection  < 0.001

Q7: % of New Patient X-Rays  < 0.001

Year since completion of chiropractic degree Q1: Scope of Examination  < 0.001

Q2: Conditions Treated  < 0.001

Q3: Role in Healthcare System  < 0.001

Q4: Role of SMT in Cancer Treatment  < 0.001

Q5: Vaccination  < 0.001

Q6: Subluxation Detection  < 0.001

Q7: % of New Patient X-Rays  < 0.001

US geographic region of practice Q1: Scope of Examination  < 0.001

Q2: Conditions Treated  < 0.001

Q3: Role in Healthcare System  < 0.001

Q4: Role of SMT in Cancer Treatment  < 0.001

Q5: Vaccination  < 0.001

Q6: Subluxation Detection  < 0.001

Q7: % of New Patient X-Rays  < 0.001
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of graduation (Life GA, Life West, Palmer Dav, Parker, 
and Sherman) who identified the best role for the chiro-
practic profession as ‘subluxation detection and removal’ 
was greater (range: 23.8–55.4%) compared to the average 
total response proportion (21.4%).

Regarding the role of chiropractic adjustments [spi-
nal manipulation] in treating patients with cancer (sur-
vey question 4), most respondents were divided between 
‘reducing pain and improving movement and quality of 
life’ (43.0%) and ‘improving nervous system and immune 
system function’ (41.7%). A minority of respondents 
(11.2%) selected ‘removing interference to innate intelli-
gence’. The proportion of respondents from six chiroprac-
tic degree programs of graduation (CCC KC, Life GA, 
Life West, Palmer Dav, Parker, and Sherman) who identi-
fied ‘removing interference to innate intelligence’ as the 
best response to the survey question was greater (range: 
12.4–32.3%) compared to the average total response pro-
portion (11.2%).

Concerning vaccination (survey question 5), the 
respondents were equally divided between agreement 
(39.6% responded ‘agree’ and ‘strongly agree’) and disa-
greement (37.9% responded ‘disagree’ and ‘strongly disa-
gree’) with the statement, ‘vaccination is a positive public 

health effort’. There was a subset of respondents (22.6%) 
who chose the response ‘neutral’. Respondents from six 
chiropractic degree programs of graduation (Life GA, 
Life West, Palmer Dav, Palmer FL, Parker, and Sherman) 
disagreed (‘disagree’ and ‘strongly disagree’) with the 
statement, ‘vaccination is a positive public health effort’, 
in a greater proportion (range: 38.5–55.2%) compared 
to the average total response proportion (37.9%). Due to 
the uncertainty about how to interpret the meaning of 
these ‘neutral’ responses, an upper limit and lower limit 
for Likert type responses was tabulated. A table was cre-
ated which presents a lower limit which included only the 
‘disagree’ and ‘strongly disagree’ responses, and an upper 
limit included ‘neutral’ with the ‘disagree’ and ‘strongly 
disagree’ responses (Table 3).

For the detection of vertebral subluxation on x-ray 
(survey question 6), the distribution was trimodal. The 
majority of respondents agreed (53.4% responded ‘agree’ 
and ‘strongly agree’), while a minority of respondents 
disagreed (25.7% responded ‘disagree’ and ‘strongly dis-
agree’) or were indifferent (28.9% responded ‘neutral’) 
with the statement that ‘plain film imaging is helpful in 
the detection of vertebral subluxations’. Respondents 
from six chiropractic degree programs of graduation 

(See figure on next page.)
Fig. 2 Stacked bar graphs representing association with chiropractic degree program of graduation and ideologies, beliefs, and practice patterns

Each bar graph represents the sum of all response by the labeled subgroup on the x-axis and the color, matched to each graphs respective key, 
is the proportion of respondents within the subgroup who selected each answer and only identified a single correct answer. Respondents who 
answered for more than once choice were not represented in the bar graphs

Palmer: Palmer College of Chiropractic Main Campus, Davenport, IA;  CCC-KC: Cleveland University Overland Park, KS; CCC-LA: Cleveland 
Chiropractic College Los Angles; Life: Life University, GA; Life West: Life Chiropractic College West Hayward, CA; Logan: Logan University, Chesterfield, 
MO; National: National University of Health Sciences, Lombard IL and Seminole, FL; Northwestern: Northwestern Health Sciences University, 
Bloomington, MN; NYCC: Northeast College of Health Sciences (formerly New York Chiropractic College), Seneca Falls, NY; Palmer-FL; Palmer College 
Of Chiropractic Florida Campus, Port Orange, FL; Palmer-West: Palmer College of Chiropractic West Campus, San Jose, CA; Parker: Parker University, 
Dallas, TX; SCUHS: Southern California University of Health Sciences, Whittier, CA;  Sherman: Sherman College of Chiropractic, Spartanburg, SC; TCC: 
Texas Chiropractic College, Pasadena, TX; Bridgeport: University of Bridgeport, Bridgeport, CT; Western States: University of Western States, Portland, 
OR

Survey Question #1 labels: DDx: Differential Diagnosis only; DDx>SA: Focus on differential diagnosis, sometimes includes spinal analysis; DDx+SA: 
Equal focus on spinal analysis to detect subluxation and differential diagnosis; SA>DDx: Focus on Spinal analysis, sometimes includes differential 
diagnosis; SA: Spinal analysis to detect subluxation only

Survey Question #2 labels: nMSK: Neuromusculoskeletal Conditions; MSKgen: General and Biomechanical Conditions; MSKsub: Vertebral 
Subluxation as a Musculoskeletal Condition; Somatovisc: Biomechanical and Organic/Visceral Conditions; Broad: Broad Spectrum of Health 
Concerns Including Lifestyle and Wellness Issues; VS: Vertebral Subluxation as an Encumbrance to Health

Survey Question #3 labels: NMSK: spine and neuromusculoskeletal focused subgroup; Primary Care: General primary care focused subgroup; 
Subluxation: Subluxation detection and removal subgroup

Survey Question #4 labels: None: No Role; QoL: Improving Pain/Quality of Life; ImmuneFx: Improving Nervous System/Immune System Function; 
Innate: Removing Interference to Innate Intelligence

Survey Question #5 labels: SA+A: Strongly Agree and Agree responses; SD+D: Disagree and Strongly Disagree responses

Survey Question #6 labels: SD+D: Strongly Disagree and Disagree responses; A+SA: Agree and Strongly Agree responses
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Fig. 2 (See legend on previous page.)
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(CCC-KC, Life GA, Palmer Dav, Parker, Sherman, and 
TCC) agreed (‘agree’ and ‘strongly agree’) with the state-
ment in a greater proportion (range: 53.8–71.2%) com-
pared to the average total response proportion (53.4%). 
Due to the uncertainty about how to interpret the mean-
ing of these ‘neutral’ responses, an upper limit and lower 
limit for Likert type responses was tabulated. In similar 
fashion to survey question 5, a table was created which 
presents the lower limit (‘agree’ and ‘strongly agree’ 
responses) and the upper limit (‘agree’, strongly agree’ 
and ‘neutral’ responses) (Table  4). (We will discuss the 
interpretation of these limits in the discussion.)

Regarding the prevalence of the use of x-rays for new 
patients (survey question 7), we found a bimodal pat-
tern in which respondents most commonly reported 
prescribing x-rays for 0% to 20% of new patients (38.6%). 
The second most common response indicated was pre-
scribing x-rays for 81% to 100% (20.5%) of new patients. 
There was widespread variation in the frequency of new 
patients receiving x-rays.

Discussion
This study is the first to have evaluated the influences 
of three clinician-level factors (chiropractic degree pro-
gram of graduation, years since chiropractic degree 

completion, and US region of primary practice) on clini-
cal ideologies, beliefs, and practice patterns using data 
from a large national survey of US chiropractors. These 
findings are consistent with other international surveys of 
chiropractors and chiropractic students, supporting the 
existence of subcultures within the profession regarding 
differing beliefs and ideologies [6, 25, 31, 32]. Our study 
is novel because it is the first to suggest that variability 
in chiropractic intra-professional beliefs and subcultures 
is explained, in part, by when and where a chiropractor 
trained and in which region of the US the chiropractor 
primarily practices.

Several chiropractic degree programs of graduation 
(Life GA, Life West, Palmer Dav, Parker, and Sherman) 
consistently had proportions of respondents selecting 
answers corresponding with the subluxation-based sub-
group compared to the total response proportion. Com-
pared to respondents in their first decade of practice, 
respondents with two, three, and four or more decades 
of experience had an increasingly greater proportion 
of responses consistent with the subluxation-based 
subgroup across all survey items. Those respondents 
whose primary region of practice was also the loca-
tion of a chiropractic degree program whose respond-
ents predominantly selected responses consistent with 

Table 3 Responses to the item ‘In general, vaccinations have had a positive effect on global public health’ (survey question 5). The first 
column presents the proportion of respondents who answered ‘Strongly Disagree’ (SD) or ‘Disagree’ (D). The middle column presents 
the proportion of respondents who answered ‘Neutral’ (N). The third column presents the combination of respondents in the first and 
second columns (SD + D + N). See Discussion for interpretation of these proportions

Chiropractic degree program of graduation Proportion of respondents

Lower Limit
SD + D

N Upper Limit
SD + D + N

Cleveland College of Chiropractic – Kansas City 35.7% 25.2% 60.8%

Cleveland College of Chiropractic – Los Angeles 27.1% 39.6% 66.7%

Life University 51.4% 21.2% 72.6%

Life University West 42.2% 22.2% 64.4%

Logan University 36.0% 21.9% 57.9%

National University of Health Sciences 24.0% 17.1% 41.1%

New York Chiropractic College 23.5% 27.2% 50.7%

Northwestern University of Health Sciences 34.5% 24.8% 59.3%

Palmer College of Chiropractic – Iowa 47.5% 22.7% 70.3%

Palmer College of Chiropractic – Florida 38.5% 17.9% 56.4%

Palmer College of Chiropractic – West 28.0% 19.4% 47.3%

Parker University 46.3% 28.1% 74.4%

Southern California University of Health Sciences 31.3% 20.5% 51.7%

Sherman College of Chiropractic 55.2% 16.4% 71.6%

Texas Chiropractic College 25.3% 24.1% 49.4%

University of Bridgeport 17.9% 28.2% 46.2%

University of Western States 28.4% 16.8% 45.2%

Average total response proportion 37.9% 22.6% 60.4%
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the subluxation-based subgroup did not demonstrate a 
marked difference in the proportion of responses com-
pared to respondents from other regions of practice. 
While, primary region of practice might explain some 
variability, no clear patterns were observed across the 4 
regions to suggest any marked differences.

An evaluation of attitudes and characteristics of Cana-
dian chiropractors identified that graduation from spe-
cific chiropractic degree programs was associated with 
a respondent’s membership to differing subgroups [33]. 
The majority of respondents in this survey identified 
with the ‘spine and neuromusculoskeletal focused’ sub-
group, which was consistent with the subgrouping found 
in the Canadian evaluation. Substantial variation among 
respondents from single chiropractic degree programs 
makes it difficult to suggest one’s chiropractic degree 
program of graduation is a strong, individual indicator 
to identify those US chiropractors who are ideal candi-
dates to serve within inter-professional collaborative set-
tings and integrate into team-based healthcare systems. 
Refinement of a US chiropractor’s attitudes, beliefs, and 
ideologies to reduce intra-professional variability may 
need further shaping at—and beyond—the chiropractic 
degree program of graduation, such as socialization in 
post-graduate residency within integrated settings.

Two topics, vaccination and use of x-ray to detect a 
subluxation are known for their divisive nature within the 
US chiropractic profession when presented to respond-
ents as 5-item Likert scales [2, 6, 10]. In survey design, 
there is debate regarding the use of a ‘neutral’ or ‘unde-
cided’ choice when asking a question that requires the 
responder to agree or disagree [34, 35]. For the chiro-
practic degree program of graduation, we found a large 
proportion of respondents selected ‘neutral’ for survey 
items 6 and 7, more than one-fifth (22.6%) and more than 
one-fourth (28.9%) of respondents, respectively. Because 
validity and reliability were not extensively evaluated to 
ensure respondents interpretation and meaning of ques-
tions or answer choices, we decided it was necessary to 
provide two interpretations of the results (Tables  3 and 
4). Several meanings may explain a respondent’s choice 
of ‘neutral’: – satisficing, social desirability bias, or a 
respondent truly holds no opinion [36].

For ‘vaccination is a positive public health effort’, ‘neu-
tral’ responses ranged from 16.8% to 39.6% of respond-
ents by chiropractic degree program of graduation. 
Meanwhile ‘neutral’ responses for ‘plain film imaging is 
helpful in the detection of vertebral subluxations’ ranged 
from 15.6% to 31.3% by chiropractic degree program of 
graduation. In addition to discordant beliefs and attitudes 

Table 4 Responses to the item ‘Plain film imaging (x-ray) is helpful in the detection of vertebral subluxations’ (survey question 6). The 
first column presents the proportion of respondents who answered ‘Strongly Agree’ (SA) or ‘Agree’ (A). The middle column presents 
the proportion of respondents who answered ‘Neutral’ (N). The third column presents the combination of respondents in the first and 
second columns (SA + A + N). See Discussion for interpretation of these proportions

Chiropractic degree program of graduation Proportion of respondents

Lower Limit
SA + A

N Upper Limit
SA + A + N

Cleveland College of Chiropractic – Kansas City 53.8% 21.7% 75.5%

Cleveland College of Chiropractic – Los Angeles 52.1% 31.3% 83.3%

Life University 70.6% 17.3% 87.8%

Life University West 51.7% 29.2% 80.9%

Logan University 45.2% 23.2% 68.4%

National University of Health Sciences 38.7% 25.0% 63.7%

New York Chiropractic College 36.5% 24.0% 60.5%

Northwestern University of Health Sciences 53.3% 24.4% 77.8%

Palmer College of Chiropractic – Iowa 67.8% 16.6% 84.4%

Palmer College of Chiropractic – Florida 51.3% 20.5% 71.8%

Palmer College of Chiropractic – West 43.6% 20.2% 63.8%

Parker University 54.9% 23.5% 78.4%

Southern California University of Health Sciences 45.1% 19.4% 64.6%

Sherman College of Chiropractic 71.2% 19.7% 90.9%

Texas Chiropractic College 57.6% 18.8% 76.5%

University of Bridgeport 25.6% 23.1% 48.7%

University of Western States 28.4% 18.7% 47.1%

Average total response proportion 53.4% 20.9% 74.3%
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with these statements, ambivalence towards these clinical 
topics should be of concern for the chiropractic profes-
sion, as these are possibly key variable beliefs and atti-
tudes that act as barriers to inter-professional integration 
[10].

The exploration of years since degree completion pre-
sented a relatively uniform pattern where recent gradu-
ates (respondents 1–10  years since graduation) had a 
greater proportion of responses that were consistent with 
being in the spine and neuromusculoskeletal subgroup. 
As respondents progressed in years since graduation, 
they were more likely to choose answers consistent with 
the minority, subluxation-based subgroup, for each topic. 
There have been drastic changes in chiropractic educa-
tion over the years that respondents have practiced. The 
propensity for more experienced practitioners to choose 
the minority, subluxation-based subgroup could be evi-
dence of that change. Thus, rather than years of experi-
ence causing a shift towards subluxation-based practice, 
it could be that subluxation-based practice was the more 
common mode of practice taught in past years. Teach-
ing evidence-based practice has become required within 
chiropractic degree training programs as an accreditation 
standard and the reduced importance of the subluxation 
within curricula may be responsible for the shift towards 
the spine and neuromusculoskeletal subgroup [37–39].

Although data about the quality of care delivered was 
not captured in this survey, other studies have found a 
negative correlation between number of years in medical 
practice and the quality of care that the physician pro-
vides [23, 40, 41]. For example, an evaluation of low-value 
health care services found a negative association between 
progression of primary care physician age and health-
care quality [42]. These low-value services included stress 
testing for stable coronary disease, imaging for patients 
with nonspecific lower back pain in the first 6 weeks, and 
arthroscopic surgery for knee osteoarthritis.

Our results are an early indication that further work is 
needed to describe and evaluate the quality of care pro-
vided by chiropractors based on years since graduation. 
It is possible that more recent graduates are exposed to 
up-to-date basic, medical, and clinical sciences, and are 
more conversant in evidence-based practice compared 
to chiropractors in the latter decades of practice. Future 
work should also consider evaluating the practice behav-
iors of chiropractors in concordance with clinical prac-
tice guidelines and intra-professional characteristics.

For US geographical region of primary practice, there 
was no consistent trend in variation for the responses to 
all 7 survey items. At least 50% of respondents from all 
4 geographic regions self-identified with the spine and 
neuromusculoskeletal subgroup, suggesting widespread 
distribution without clear influence of a regional degree 

program. If degree program alone were to influence a 
region, we would have expected the South region to have 
a far lower proportion neuromusculoskeletal subgroup 
as both Sherman College of Chiropractic and Life Uni-
versity are within the South region and represent 2 of the 
3 lowest respondents degree programs for the spine and 
neuromusculoskeletal subgroup, while accounting for 
14.3% of total survey respondents.

Previous research has found differences in x-ray utiliza-
tion rates associated with geographical region of practice, 
but the results of our study did not find this same asso-
ciation [18]. One potential difference that may account 
for the different findings is that the previous study uti-
lized data from chiropractors who were all enrolled in 
the same provider network, whereas our study utilized 
data from a random sample. Another difference that may 
explain our conflicting results from our survey is that we 
requested an estimate of x-ray utilization, while the pre-
vious survey measured utilization, a trend that may be 
explained by social-desirability bias. Environmental fac-
tors, such as state scope of practice or radiological equip-
ment ownership, were not evaluated and may influence 
practice clinical ideology, beliefs, and practice patterns 
more than regional similarities. Specific to our survey 
items, scope of practice across the US allows for full spine 
x-ray, suggesting this might have limited influence on our 
results [43]. Other aspects of clinical ideology, beliefs, or 
practice patterns could be influenced due to restrictions 
of scope of practice by several states such as performance 
of physical exam procedures (e.g., ears, eyes, nose and 
throat exam, abdominal exam) or imaging techniques 
(e.g., diagnostic ultrasound) [43]. Further, organizing 
multiple states to regions for this analysis may have lost 
resolution for significant differences between states or 
impact of proximity to a chiropractic degree program but 
may not be adequately represented due to low respond-
ent rate by state.

Implications
There are several implications to consider in understand-
ing the wide variation in the attitudes and beliefs of US 
chiropractors. Per our results, there are a relatively high 
proportion of attitudes and beliefs among US chiroprac-
tors that run contrary to public health recommendations 
(e.g., vaccination, treatment of patients with cancer with 
spinal manipulative therapy). These contradictory atti-
tudes and beliefs may potentially cause public confusion 
and impact safety, preventing the public from seeking 
much needed preventative services or expend time and 
money on care that is not supported by the literature. 
Dissent and ambivalence of the generally accepted posi-
tive influence of vaccinations on global health is contrary 
to sound scientific evidence and public health stance, 
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layering confusion and mixed messaging among health-
care professionals [44, 45]. Chiropractors should provide 
patients with up-to-date and unbiased information based 
on sound scientific evidence or recommend the patient 
speak with their qualified medical physician [46]. Further, 
guideline discordant clinical care patterns, such as x-ray 
utilization for 80–100% of new patients regardless of pre-
senting complaint impact the quality of care delivered by 
the chiropractic profession [47, 48].

This suggests that the variable professional attitudes 
and beliefs may cause public confusion due to contrasting 
public health messaging and care patterns. We suggest 
these features of the chiropractic professions’ attitudes 
and beliefs detract from—and create barriers to—inter-
professional dialogue, integration within team-based 
environments, and the broader healthcare system.

Limitations and strengths
We acknowledge several limitations of this study. We 
selected 3 clinician-level factors for evaluation which 
does not necessarily limit other clinical-level factors, 
such as patient volume or knowledge of clinical practice 
guidelines, from explaining a portion of the variation in 
attitude and practice behaviors of US chiropractors [25].

The survey instrument was not validated psychomet-
rically prior to deployment, which could have contrib-
uted to potential interpretation bias of individual survey 
items. While face validity was considered, it is possible 
that undefined and ambiguous terms for certain survey 
items may have caused confusion and led to differences 
in interpretation by the respondents. The suboptimal 
response rate (39.4%) may have impacted the findings 
and the frequencies of responses should be interpreted 
with caution, though we made efforts to address institu-
tions with low response rates social-desirability bias may 
have influenced survey item responses although efforts 
were made to address this bias by ensuring anonymity 
with the use of a mail-in survey. By providing respond-
ents with a paper survey for return via mail, we were 
unable to probe for missing data or incomplete responses 
and people did not universally follow the directions to 
‘select one answer’. In addition, multiple answers were 
selected by some respondents limiting the interpretation 
of some answers to survey questions.

Some chiropractic degree programs have closed, and 
alumni merged with other chiropractic degree programs 
which may not necessarily represent the beliefs and ide-
ologies of a respondent’s original chiropractic degree 
program institution. This was a survey of self-reported 
attitudes and practice patterns only and did not evaluate 
or verify actual practice patterns which may be incon-
gruent with responses. The clinician-level factors that 

we evaluated are only three possible considerations and 
are not necessarily directly reflective of the attitudes and 
beliefs of the chiropractic degree program of graduation, 
as many influences on beliefs occur after graduation that 
include post-graduate education [49].

Despite these limitations, several strengths are present 
in our study. First, our sampling is consistent with prior 
demographic reporting of the US chiropractic profession 
suggesting our results are robust and highly generaliz-
able [50]. Second, we made efforts to promote anonym-
ity of responses to the survey in effort to ensure accurate 
answers from respondents. Third, to our knowledge this 
secondary analysis presents the results of the largest ran-
dom sample survey of US chiropractors, representing all 
50 states and the District of Columbia.

Conclusions
This secondary analysis of a cross-sectional survey 
(n = 3538) of licensed chiropractors in the US revealed 
unique associations between variations in clinical ideol-
ogy, beliefs, and practice patterns with chiropractic degree 
program of graduation, years since chiropractic degree 
completion, and geographic region of practice. Future 
work should investigate how these 3 clinician-level fac-
tors influence practice variation while not excluding other 
potential patient-level (e.g. religiosity, socioeconomic sta-
tus), clinician-level (e.g., weekly practice volume, income, 
post-graduate education), or environment-level factors 
(e.g., rurality or state scope of practice).

Abbreviation
US  United States
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