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Abstract
Background

LBP is common among chiropractic students; however, little is known about its etiology. Therefore, we
explored the association between individual characteristics and low back pain (LBP) in chiropractic
students at the Canadian Memorial Chiropractic College (CMCC).

Methods

We conducted a cross-sectional study of all CMCC students from September to November 2017. Eligible
participants were students aged 18 years and older, enrolled in year 1-4 of the chiropractic program.
Individual characteristics included sociodemographic, lifestyle behaviours, and health-related factors.
The outcomes were: 1) self-reported LBP in the past week, and 2) LBP =3/10 on the 11-point Numeric
Rating Scale. We used univariable modified Poisson regression to explore the association between
characteristics and stated outcomes in the entire sample and stratified by gender.

Results

Our sample included 510 participants (67% response rate), with a mean age of 24.6 years (SD 2.8) and
60% women. Sixty-nine percent reported LBP in the past week and 47.4% had LBP =3/10 in intensity.
Sociodemographic characteristics associated with LBP of any intensity included women, second year of
studies, and the number of paid work hours per week. Lifestyle behaviours associated with LBP of any
intensity included poor to fair sedentary behaviour and longer commute times to the college. Health-
related factors associated with LBP of any intensity were symptoms of psychological distress, functional
limitations related to psychological symptoms, neck pain, poor sleep quality, and low student
satisfaction, with stronger associations observed with LBP =3/10. Gender-stratified analysis showed
slight variations in these associations.

Conclusion

Our study provides preliminary evidence on factors associated with LBP in Canadian chiropractic
students, informing future studies investigating LBP in this population.

BACKGROUND

Globally, low back pain (LBP) is the leading cause of years lived with disability, and it commonly affects
younger adults [1]. In 2019, LBP ranked as the 7th leading cause of disability adjusted life years (DALYs)
in people between the ages 10—-24 years and the 4th leading cause in those between ages 25-49 years
[2]. Post-secondary students in healthcare programs, such as health sciences, physiotherapy, medical,
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and nursing report a high prevalence of LBP [3—-5]. A systematic review found that nursing and medical
students had a 12-month prevalence of 44% (95% Cl 27-61%) and 53% (95% Cl 44-62%), respectively
[3]. The review identified moderate to strong quality evidence that final year of study, presence of anxiety
or psychological distress, and female sex were associated with prevalent LBP [3]. Similarly, a cross-
sectional study of physiotherapy students in Australia found that length of program of study (> two
years), ages 20-21 years, sedentary behaviour, and treating patients were associated with prevalent
LBP[4] Treating patients was also found to be a factor associated with LBP in physiotherapy students in
Nigeria [6]. Overall, the evidence suggests that lifestyle behaviours, psychological, and
sociodemographic factors are associated with LBP in these healthcare students. However, little is known
about the epidemiology of LBP in chiropractic students.

Chiropractic students train to become healthcare professionals who manage musculoskeletal disorders
[7]. A recent systematic review examining the epidemiology of LBP in chiropractors and chiropractic
students found limited high-quality evidence addressing this population [8]. One high-quality cross-
sectional study conducted among chiropractic students in Canada, found a one-week prevalence of LBP
of 69%, with a higher prevalence observed in females [9]. These students commonly reported sedentary
behaviour, poor sleep quality and symptoms of psychological distress [9, 10]. These findings underscore
the burden of LBP in this population and highlight potential biopsychosocial factors such as health-
related, sociodemographic, and lifestyle behaviour characteristics that could contribute to LBP. In this
systematic review, nine studies were excluded from the synthesis due to high risk of bias [8].
Additionally, no studies were identified that investigated incidence, risk factors, or factors associated
with LBP, highlighting an important gap in the literature [8].

Currently, there is limited evidence on the factors associated with LBP among chiropractic students.
Therefore, we investigated whether a range of individual characteristics, including sociodemographic,
lifestyle behaviours, and health-related factors are associated with self-reported LBP (any intensity, and
>3/10 on the 11-point Numeric Rating Scale) among undergraduate students enrolled at the Canadian
Memorial Chiropractic College (CMCC) in 2017. We also examined whether the associations differed by
gender.

METHODS
Study Design

We conducted a secondary analysis of data from the CMCC / Ontario Tech University (OTU) (previously
University of Ontario Institute of Technology) Mental Health and Wellness Study [10-12]. This cross-
sectional study included chiropractic students enrolled at CMCC in the fall of 2017. The reporting of this
study complies with the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE)
statement for cross-sectional studies [13]. Our secondary analysis was approved by the Research Ethics
Boards (REB) at CMCC (#232006) and at the University of Toronto (#45802). The OTU / CMCC Mental
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Health and Wellness Study was originally approved by CMCC REB (#1709B03) and University of Ontario
Institute of Technology REB (#14515) in 2017.

Study Setting

The CMCC program is a four-year second entry honours baccalaureate chiropractic degree program
delivered in Toronto, Ontario [14]. This program is the only English-speaking chiropractic program in
Canada, and as such, students from across the country attend CMCC [15]. Years | and Il build
foundational knowledge in basic sciences and provide hands-on training in chiropractic technique,
diagnosis, and orthopedics. Year lll integrates the acquired knowledge into case-based material while
continuing to develop manual therapy and other techniques. Year IV is a 12-month clinical internship
where interns provide patient care under the supervision of a licensed chiropractor, and complete
laboratory and advanced imaging clerkships.

Study Sample

Undergraduate students aged 18 years and older enrolled at CMCC in 2017 were eligible to participate in
the study. Participants were recruited via two different methods based on their year of study.
Participants in Years | to Il were recruited during mandatory classes between October 31 and November
2,2017. Fourth year interns were recruited during clinic rounds between September 30 and October 4,
2017. Recruitment was augmented through Facebook posts, informational posters throughout the
institution, and a post in the school newsletter. Students who missed class were able to participate until
November 13, 2017.

Data Collection

Eligible students accessed the questionnaire and the informed consent form through their online course
portal (KIRO) using an electronic device (laptop, cell phone, or tablet). Students were informed of the
purpose of the study and potential risks and benefits of participating, and students were informed they
could withdraw at any point in time. Prior to administering the questionnaire, an investigator explained
the study to the students using a standardized script. Clinicians and course instructors were not present
during the data collection. Participation was voluntary, and students were allowed to complete the
survey in-class or outside of class. The survey was open until November 13, 2017. At the end of the
survey, students were provided with the CMCC school counselor’s contact information if they felt they
needed support.

Study Questionnaire and Characteristics of Interest

Page 4/46



The study questionnaire included self-reported instruments on socio-demographics, comorbidities,
psychological distress, physical activity and sedentary behaviour, food security, substance use, sleep
quality, and neck and low back pain (see Additional File 1). The lead author (LE) linked all the instrument
constructs to the International Classification of Functioning, Disability and Health (ICF) categories using
the ICF Linking Rules (see Table 1) [16]. This was done to determine how the collected characteristics
map onto the biopsychosocial model [17]. Neck pain, sleep quality, and symptoms of psychological
distress were mapped to ‘Body Functions’. Physical activity and sedentary behaviour, paid work hours,
number of dependents, marital status, functional limitations related to psychological symptoms, and
food security were mapped to ‘Activities and Participation’. Commute time to university and social
support were mapped to ‘Environment’. Finally, student satisfaction, self-reported morbidity, substance
use, age, gender, study year, personal/household annual income, and living arrangement were mapped to
‘Personal Factors’.
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Table 1

Questionnaire constructs linked to the ICF model using the ICF Linking Rules.

Questionnaires Instrument Construct ICF Code ICF Category

Questions adapted from Sociodemographic PF; D7700; Personal factors;

Statistics Canada [18] characteristics D7701; D850;  Activity and
D7600; E215 Participation;

Environment

Question adapted from Self-reported PF Personal factors

Statistics Canada, comorbidities

Canadian Community

Health Survey [18]

Depression Anxiety Stress Psychological distress B152 Body functions

Scale-21 [19]

Physical Activity and Physical activity and D455; D920; Activities and

Sedentary Behaviour sedentary behaviour D4153; Participation

Questionnaire [23] D5701

Household Food Security Food security D6200 Activities and

Survey Model [26] Participation

Alcohol, Smoking, and Substance use PF Personal factor

Substance Involvement

Screening Test [28]

Pittsburgh Sleep Quality Sleep quality B1343 Body functions

Index [30]

Numeric Rating Scale [38] Pain intensity B28013 Body functions

Social Provisions Scale [35]  Social Support E310-E315; Environmental factor
E320; E325

Student University Student Satisfaction PF Personal Factor

Satisfaction Scale [34]

World Health Organization’s ~ Functional limitations D240 Activities and

Model Disability Survey [36]

with psychological
symptoms

Participation

Note. ICF, International Classification of Functioning; PF, personal factors; B1343, quality of sleep;
B152, emotional functions; B28013, pain in back; D240, handling stress and other psychological
demands; D4753, maintaining a sitting position; D455, moving around; D57017, managing diet and
fitness; D6200, shopping; D7600, parent-child relationships; D7700, romantic relationships; d7707,
spousal relationships; D850, remunerative employment; D920, recreation and leisure; E215:

population; E370, immediate family; E375, extended family; E320, friends; E325, acquaintances, peers,
colleagues, neighbours, and community members.

Sociodemographic characteristics and comorbidities. Socio-demographics and comorbidities were
collected using questions developed by Statistics Canada for the Canadian Community Health Survey
(CCHS) [18]. The CCHS collects information on health status, health care utilization, and health
determinants from a nationally representative sample of Canadians aged 12 years and older living in
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private dwellings in all provinces and territories. Information was collected on gender, age, marital status,
living arrangement, number of dependents, year of study, self-reported medical conditions, personal
annual income, commute time to university, and paid hours of work per week. A question on
comorbidities from the CCHS was used to determine self-reported diagnosed health conditions (see
Additional File 1). Participants were asked to indicate the gender they identify with, with response
options including ‘male’, ‘female’, ‘transgender malée’, ‘transgender female’, ‘genderqueer (or gender fluid,
or non-binary gender), or other. We acknowledge that use of terms ‘male’ and ‘female’ for gender from
the original survey conflate sex and gender and is not inclusive. Therefore, hereafter, we use ‘men’ and
‘women’ when referring to ‘male’ and ‘female’, respectively.

Psychological distress. Psychological distress was measured using the Depression Anxiety Stress Scale-
21 (DASS-21) [19]. This tool measures symptoms of anxiety, stress, and depression over the past week
in non-clinical populations. Scores for depression, anxiety, and stress can be classified into normal, mild,
moderate, severe, and extremely severe. For the purposes of this study, individuals were classified as
follows: normal (depression: 0-9, anxiety: 0—7, stress: 0—14), mild-to-moderate (depression: 10-20,
anxiety: 8—-14, stress: 15-25), and severe-to-extremely severe (depression: 221, anxiety: 215, stress:
>26). The DASS-21 has been found to have adequate psychometric properties in a variety of populations
[20-22]. Specifically, it is reported that the tool has adequate reliability, internal consistency, and
discriminative, concurrent and convergent validity in medical students in Nigeria [22].

Physical activity and sedentary behaviour. Physical activity and sedentary behaviour were measured by
the Physical Activity and Sedentary Behaviour Questionnaire (PASB-Q) [23]. This instrument measures
the average frequency and duration of moderate-to-vigorous aerobic training, strength training, and
sedentary behaviour (time spent sitting) in one week. The PASB-Q is scored and separated into five
categories: poor, fair, good, very good, and excellent [23]. For our purpose, we categorized responses into
one of three categories for each of the three constructs (aerobic activity, sedentary behaviour, and
strength activity): 1) ‘poor to fair’, 2) ‘good’, and 3) ‘very good to excellent’. The PASB-Q has adequate
reliability and validity for measuring aerobic activity in university students [24, 25].

Food security. Food security was measured using the short-form Household Food Security Survey Model
(HFSSM) [26]. This tool includes six-items that measure food security status in the past 12-months.
Participants can be classified into food secure, marginally food insecure, moderately food insecure and
severely food insecure. Due to the low prevalence of food insecurity in this population, we categorized
individuals as ‘food secure (sum score 0 or 1)’ and ‘food insecure (sum score 2 to 6)’. The HFSSM has
good validity and reliability when used in the United States and Canada to measure food insecurity [27].

Substance use. Substance use was measured with the Alcohol, Smoking, and Substance Involvement
Screening Test (ASSIST) [28]. The ASSIST collects information on lifetime and past 3-month use of
tobacco, alcohol, cannabis, cocaine, amphetamine-type stimulants, inhalants, sedatives, hallucinogens,
and opioids. This tool provides a score for each substance, which is categorized as low, moderate, and
high risk of substance dependence. ASSIST has shown good psychometric properties in university
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students [29]. In our study, we used the ASSIST to determine whether participants used alcohol,
marijuana, and tobacco in the past three months. Those who reported ‘never’ were categorized as ‘no’,
while those who reported responses ranging from ‘once or twice’ to ‘daily’ were categorized as ‘yes’.

Sleep quality. Sleep quality was measured by the Pittsburgh Sleep Quality Index (PSQl) [30]. The PSQI
measures seven self-reported constructs of sleep quality in the past month: sleep latency, sleep
duration, habitual sleep efficiency, sleep disturbances, use of sleeping medication, and daytime
dysfunction. The total PSQI score ranges from 0 (better quality) to 21 (worse quality) and participants
who scored 0—-5 were considered as having ‘good sleep quality’, while those scoring =6 had ‘poor sleep
quality’ [30]. The PSQI has acceptable reliability and validity in university students [31, 32].

Neck pain. The neck region was defined using a body diagram that defined neck pain as pain between
the superior nuchal line and the spine of the scapula [33]. Self-reported neck pain was identified from the
question: “In the past 7 days, have you experienced any pain in your neck?”, categorized as ‘yes’ or ‘no’.

Satisfaction with learning environment and social support. Student satisfaction with the learning
environment was measured using two questions from the Student University Satisfaction Scale: 1) “I find
university’s learning environment conducive” and 2) “I find academic policies of my university student
friendly” with responses including never, sometimes, and always [34]. Social support was measured
using two questions from the Social Provisions Scale: 1) “I have close relationships that make me feel
good” and 2) “There is no one | feel comfortable talking about my problems with” with responses
including strongly disagree, disagree, agree, and strongly agree [35]. In our analysis, these were
categorized as ‘strongly disagree/disagree’ versus ‘strongly agree/agree’.

Functional limitations related to psychological symptoms. Functional limitations related to psychological
symptoms were measured using four questions from the World Health Organization’s Model Disability
Survey (WHO-MDS) [36]. Three questions asked participants how much of a problem they have with
feelings of depression, anxiety, and stress during the last 30 days. One question asked participants how
much of a problem is coping with their tasks during the last 30 days. Participants responded on a scale
ranging from 1 = no problem’ to ‘5 = extreme problem’. For our purpose, we categorized this as 'no
problem’, ‘mild-to-moderate problem’, and ‘severe-to-extreme problem’.

Outcome

The outcomes were: 1) self-reported LBP in the past week (objective 1), and 2) self-reported LBP in the
past week with =3/10 on the 11-point NRS (objective 2). The lower back was defined as the region
between the lower costal margin and the buttock creases [37]. LBP intensity was assessed using the 11-
point NRS [38], the scale ranging from 0 meaning no pain and 10 being worst pain imaginable. The 11-
point NRS has good psychometric properties for measuring pain intensity in a variety of pain conditions
[39]. The tool has been recommended as a single-item instrument to measure pain intensity in the low
back [40, 41]. We chose a cut point of =3/10 for our secondary outcome because it is greater than the
minimal important change of 2 for the 11-point NRS and is considered clinically important [42]. Self-
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reported LBP was identified from the question: “In the past 7 days, have you experienced any pain in your
low back?”. Individuals who reported yes to this question was classified as having LBP and these
respondents were then asked to rate the intensity of their average LBP over the past 7 days on the 11-
point NRS.

Data Analysis

The distributions of the variables used in this study were explored using descriptive statistics.
Continuous variables were described as means and standard deviations (SD), while categorical variables
were described as frequencies and percentages. The associations between the individual characteristics
and self-reported LBP (or LBP = 3/10 pain intensity) were assessed using univariable modified Poisson
regression with robust error variance. We reported associations as prevalence ratios (PR) and 95%
confidence intervals (Cl). We emphasized associations with characteristics that had a crude PR<0.91 or
>1.10. We selected this conservative cut off point based on the observation that as the crude PR for a
variable approaches a PR of 1, it is more likely that biases and random error accounted for the computed
PRs. We built univariable models to compute the bivariate associations between each covariate and any
self-reported LBP or LBP rated as =3/10 pain intensity as separate models. All analyses were stratified
by gender to explore the impact of these variables on the association between sociodemographic
factors, lifestyle behaviours, and health-related factors and LBP. We did not use imputation for missing
data, as missingness was minimal (< 3% for 7 variables), and full details are provided in the tables. SAS™
software (version 9.4, SAS Institute Inc. 2024. Cary, NC, USA) was used to conduct the statistical
analysis.

Participation Bias

We used de-identified demographic data (age, gender, and year of study) routinely collected on all CMCC
students upon entering their year of study to evaluate participation bias. We compared the proportions
of each demographic variable by visually inspecting the respondents and comparing them to those of
the source population to assess participation bias.

Sensitivity Analysis

We performed a sensitivity analysis with the univariable models for each outcome to assess if models
were sensitive to potentially misclassified cases. There were five respondents who reported no LBP but
responded to the 11-point NRS. We removed potentially misclassified cases from the sample and tested
the crude associations. If no significant differences in the point estimates were seen, the potentially
misclassified cases were kept in the sample.

Protocol Deviation

Our protocol proposed to conduct multivariable models and stratifying results by year of study. We
instead reported only crude associations. This decision was made to avoid potential misinterpretation of
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our findings and due to small cell sizes, that introduced greater uncertainty in the point estimates.
Further details of the protocol deviation are provided in Additional File 2.

RESULTS
Sample Characteristics (Table 2 and Table 3)
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Table 2

Sample characteristics of chiropractic students at the Canadian Memorial Chiropractic College in 2017
and characteristics of those with and without any LBP.

Characteristics, n (%)

Sociodemographic
Age, mean (SD)
Gender

Woman

Man

Other

Study year

.

2

3

4

Marital Status

Single (single, separated,
divorced, or widowed)

Married/common law
Personal annual income
$0-4,999

$5,000-9,999

>$10,000

No response

Paid work hours per week
0 hours

1-9 hours

CMCC
Student
Population

(N = 766)
25

424 (55.4)

199 (26.0)
190 (24.8)
186 (24.3)
191 (24.9)

Participants

(n=510)

24.6 (2.8)

306 (60.0)
203 (39.8)
1(0.2)

131 (25.7)
137 (26.9)
149 (29.2)
93 (18.2)

451 (88.4)

59 (11.6)

311 (61.0)

129 (25.3)

67 (13.1)
3 (0.6)

263 (51.6)
171 (33.5)

Participants
with LBP

(n=352)

24.6 (3.0)

222 (63.1)
130 (36.9)

82 (23.3)
102 (29.0)
106 (30.1)
62 (17.6)

312 (88.6)

40 (11.4)

212 (60.2)

88 (25.0)

49 (13.9)
3(0.9)

167 (47.4)
132 (37.5)

Participants
without LBP

(n=158)

24.4 (2.2)

84 (53.2)
73 (46.2)
1(0.6)

49 (31.0)
35 (22.2)
43 (27.2)
31(19.6)

139 (88.0)
19 (12.0)
99 (62.7)
41 (25.9)

18 (11.4)
0(0)

96 (60.8)
39 (24.7)

SD, standard deviation; N, number; CMCC, Canadian Memorial Chiropractic College; LBP, low back

pain
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Characteristics, n (%) CcMcCC
Student
Population
(N=766)

Sociodemographic

> 10 hours

Number of dependents

0

21

Food security

Food secure

Food insecure

Living arrangement

Living with relatives/partner
Living with non-relatives
Living alone

Multiple arrangements
Lifestyle Behaviours
Commute time to college
< 15 minutes

15-29 minutes

30 — 44 minutes

2 45 minutes

Aerobic physical activity
Excellent to Very Good

(= 225 min/week)

Good (150-224 min/week)

Poor to Fair (< 150
mins/week)

Participants

(n=510)

76 (14.9)

457 (89.6)
53 (10.4)

478 (93.7)
32 (6.3)

225 (44.1)
210 (41.2)
54 (10.6)
21 (4.1)

258 (50.6)
113 (22.2)
56 (11.0)
83 (16.3)

186 (36.5)

84 (16.5)
228 (44.7)

Participants
with LBP

(n=352)

53 (15.1)

316 (89.8)
36 (10.2)

330 (93.8)
22 (6.3)

154 (43.8)
143 (40.6)
40 (11.4)
15 (4.3)

175 (49.7)
81(23.0)
45 (12.8)
51 (14.5)

133 (37.8)

53 (15.1)
157 (44.6)

Participants
without LBP

(n=158)

23 (14.6)

141 (89.2)
17 (10.8)

148 (93.7)
10 (6.3)

71 (44.9)
67 (42.4)
14 (8.9)
6 (3.8)

83 (52.5)
32(20.3)
11 (7.0)

32 (20.3)

53 (33.5)

31(19.6)
71 (44.9)

SD, standard deviation; N, number; CMCC, Canadian Memorial Chiropractic College; LBP, low back

pain
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Characteristics, n (%)

Sociodemographic

No response

Strengthening physical activity

Excellent to Very Good
(3-4x/week)

Good (2x/week)

Poor to Fair (0-1x/week)
No response

Sedentary behaviour
Excellent to Very Good
(0-4 hrs/day)

Good (5-6 hrs/day)
Poor to Fair (= 7 hrs/day)
Substance Use
3-month tobacco use
Yes

No

3-month alcohol use
Yes

No

3-month marijuana use
Yes

No

Health-related

Population

(N = 766)

Participants

(n=510)

12 (2.4)

312 (61.2)

93 (18.2)

102 (20.0)

3 (0.6)

92 (18.0)

151 (29.6)

267 (52.4)

92 (18.0)

418 (82.0)

464 (91.0)
46 (9.0)

169 (33.1)
341 (66.9)

Participants
with LBP

(n=352)

9 (2.6)

216 (61.4)

58 (16.5)

76 (21.6)

2 (0.6)

56 (16.2)

103 (29.3)
192 (54.5)

60 (17.0)

292 (83.0)

323 (91.8)
29 (8.2)

110 (31.3)
242 (68.8)

Participants
without LBP

(n=158)

3 (1.9)

96 (60.8)

35 (22.2)

26 (16.5)

1(0.6)

35 (22.2)

48 (30.4)

75 (47.5)

32 (20.3)

126 (79.7)

141 (89.2)
17 (10.8)

59 (37.3)
99 (62.7)

SD, standard deviation; N, number; CMCC, Canadian Memorial Chiropractic College; LBP, low back

pain
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Characteristics, n (%) cMCC Participants  Participants Participants

Student with LBP without LBP
Population (n=510)
(n=352) (n=158)
(N=766)
Sociodemographic
Diagnosed medical condition
Yes 238 (46.7) 176 (50.0) 62 (39.2)
No 272 (53.3) 176 (50.0) 96 (60.8)
Neck pain
Yes 390 (76.5) 286 (81.3) 104 (65.8)
No 120 (23.5) 66 (18.8) 54 (34.2)
Sleep quality
Good 164 (32.2) 98 (27.8) 66 (41.8)
Poor 346 (67.8) 254 (72.2) 92 (58.2)
Symptoms of depression
None 341 (66.9) 227 (64.5) 114 (72.2)
Mild-to-moderate 137 (26.9) 99 (28.1) 38 (24.1)
Severe-to-extremely severe 32 (6.3) 26 (7.4) 6 (3.8)
Symptoms of anxiety
None 301 (59.0) 193 (54.8) 108 (68.4)
Mild-to-moderate 138 (27.1) 101 (28.7) 37 (23.4)
Severe-to-extremely severe 71(13.9) 58 (16.5) 13 (8.2)
Symptoms of stress
None 323 (63.3) 209 (59.4) 114 (72.2)
Mild-to-moderate 148 (29.0) 112 (31.8) 36 (22.8)
Severe-to-extremely severe 39 (7.6) 31 (8.8) 8 (5.1)
Problems related to
symptoms of depression
No 172 (33.7) 106 (30.1) 66 (41.8)

SD, standard deviation; N, number; CMCC, Canadian Memorial Chiropractic College; LBP, low back

pain
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Characteristics, n (%)

Sociodemographic
Mild-Moderate
Severe-Extreme
Missing

Problems related to
symptoms of anxiety

No
Mild-Moderate
Severe-Extreme
Missing

Problems related to
symptoms of stress

No
Mild-Moderate
Severe-Extreme

Missing

Problems with coping with

tasks

No
Mild-Moderate
Severe-Extreme

Missing

I have close relationships
that make me feel good

Strongly agree/agree

Strongly disagree/disagree

CMCC
Student
Population

(N = 766)

Participants

(n=510)

266 (52.2)
172 (33.7)
6 (1.2)

87 (17.1)
290 (56.9)
127 (24.9)
6(1.2)

98 (19.2)
325 (63.7)
84 (16.5)
3(0.6)

86 (16.9)
333 (65.3)
90 (17.6)
1(0.2)

477 (93.5)
33 (6.5)

Participants

with LBP
(n=352)

195 (55.4)
106 (30.1)
4(1.1)

41 (11.6)
212 (60.2)
97 (27.6)
2 (0.6)

57 (16.2)
235 (66.8)
59 (16.8)
1(0.3)

48 (13.6)
234 (66.5)
70 (19.9)

333 (94.6)
19 (5.4)

Participants
without LBP

(n=158)

71 (44.9)
66 (41.8)
2(1.3)

46 (29.1)
78 (49.4)
30 (19.0)
4 (2.5)

41 (25.9)
90 (57.0)
25 (15.8)
2 (1.3)

38 (24.1)
99 (62.7)
20 (12.7)
1(0.6)

144 (91.1)
14 (8.9)

SD, standard deviation; N, number; CMCC, Canadian Memorial Chiropractic College; LBP, low back

pain
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CMCC
Student
Population

(N = 766)

Characteristics, n (%)

Sociodemographic

There is no one | feel
comfortable talking about my
problems with

Strongly agree/agree

Strongly disagree/disagree

| found the learning
environment conducive

Never
Sometimes
Always

| find academic policies of
my university student friendly

Never
Sometimes

Always

Participants

(n=510)

60 (11.8)
450 (88.2)

16 (3.1)
348 (68.2)
146 (28.6)

31 (6.1)
301 (59.0)
178 (34.9)

Participants
with LBP

(n=352)

39 (11.1)
313 (88.9)

10 (2.8)
247 (70.2)
95 (27.0)

22 (6.3)
217 (61.6)
113 (32.1)

Participants
without LBP

(n=158)

21(13.3)
137 (86.7)

6 (3.8)
101 (63.9)
51 (32.3)

9 (5.7)
84 (53.2)
65 (41.1)

SD, standard deviation; N, number; CMCC, Canadian Memorial Chiropractic College; LBP, low back

pain
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Table 3

Sample characteristics between participants with LBP =3/10 and without LBP =3/10 at the Canadian
Memorial Chiropractic College in 2017.

Characteristics, n (%)

Participants with

Participants without

LBP =23/10 LBP =3/10
(n=242) (n=268)
Sociodemographic
Age, mean (SD) 24.6 (2.9) 24.5(2.7)
Gender
Woman 157 (64.9) 149 (55.6)
Man 85 (35.1) 118 (44.0)
Other - 1(0.4)
Study year
1 64 (26.4) 67 (25.0)
2 70 (28.9) 67 (25.0)
3 70 (28.9) 79 (29.5)
4 38 (15.7) 55 (20.5)
Marital Status
Single (single/separated/divorced) 219 (90.5) 232 (86.6)
Married/common law 23 (9.5) 36 (13.4)
Personal annual income
$0-4,999 141 (58.3) 170 (63.4)
$5,000-9,999 65 (26.9) 64 (23.9)
> $10,000 34 (14.0) 33(12.3)
No response 2(0.8) 1(0.4)
Paid work hours per week
0 hours 113 (46.7) 150 (56.0)
1-9 hours 91 (37.6) 80 (29.9)
> 10 hours 38 (15.7) 38 (14.2)

SD, standard deviation; N, number; CMCC, Canadian Memorial Chiropractic College; LBP, low back

pain
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Characteristics, n (%)

Sociodemographic
Number of dependents

0

21

Food security

Food secure

Food insecure

Living arrangement
Living with relatives/partner
Living with non-relatives
Living alone

Multiple arrangements
Lifestyle Behaviours
Commute time to college
< 15 minutes

15-29 minutes

30 — 44 minutes

> 45 minutes

Aerobic physical activity
Excellent to Very Good

(= 225 min/week)

Good (150-224 min/week)

Fair to Poor (< 150 mins/week)

No response

Strengthening activity

SD, standard deviation; N, number; CMCC, Canadian Memorial Chiropractic College; LBP, low back

pain

Participants with

LBP 23/10
(n=242)

214 (88.4)
28 (11.6)

223 (92.1)
19 (7.9)

111 (45.9)
95 (39.3)
23 (9.5)
13 (5.4)

117 (48.3)
56 (23.1)
30 (12.4)
39 (16.1)

89 (36.8)

32 (13.2)

112 (46.3)
9 (3.7)

Participants without

LBP 23/10
(n=268)

243 (90.7)
25 (9.3)

255 (95.1)
13 (4.9)

114 (42.5)
115 (42.9)
31(11.6)
8 (3.0)

141 (52.6)
57 (21.3)
26 (9.7)
44 (16.4)

97 (36.2)

52 (19.4)

116 (43.3)
3(1.1)
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Characteristics, n (%)

Sociodemographic
Excellent to Very Good
(3-4x/week)

Good (2x/week)

Poor to Fair (0-1x/week)
No response
Sedentary behaviour
Excellent to Very Good
(0-4 hrs/day)

Good (5-6 hrs/day)
Poor to Fair (= 7 hrs/day)
Substance Use
3-month tobacco use
Yes

No

3-month alcohol use
Yes

No

3-month marijuana use
Yes

No

Health-Related

Diagnosed medical condition

Yes

No

Participants with

LBP 23/10
(n=242)

146 (60.3)

44 (18.2)

50 (20.7)

2 (0.8)

38 (15.7)

66 (27.3)

138 (57.0)

40 (16.5)

202 (83.5)

215 (88.8)
27 (11.2)

77 (31.8)

165 (68.2)

127 (52.5)
115 (47.5)

Participants without
LBP =3/10

(n=268)

166 (61.9)

49 (18.3)

52 (19.4)

1(0.4)

54 (20.1)

85 (31.7)

129 (48.1)

52 (19.4)

216 (80.6)

249 (92.9)
19 (7.1)

92 (34.3)

176 (65.7)

111 (41.4)
157 (58.6)

SD, standard deviation; N, number; CMCC, Canadian Memorial Chiropractic College; LBP, low back

pain
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Characteristics, n (%)

Participants with

Participants without

LBP =3/10 LBP 23/10
(n=242) (n=268)
Sociodemographic
Neck pain
Yes 196 (81.0) 194 (72.4)
No 46 (19.0) 74 (27.6)
Sleep quality
Good 59 (24.4) 105 (39.2)
Poor 183 (75.6) 163 (60.8)
Symptoms of depression
None 148 (61.2) 193 (72.0)
Mild-to-moderate 71 (29.3) 66 (24.6)
Severe-to-extremely severe 23 (9.5) 9(3.4)
Symptoms of anxiety
None 122 (50.4) 179 (66.8)
Mild-to-moderate 74 (30.6) 64 (23.9)
Severe-to-extremely severe 46 (19.0) 25(9.3)
Symptoms of stress
None 131 (54.1) 192 (71.6)
Mild-to-moderate 85(35.1) 63 (23.5)
Severe-to-extremely severe 26 (10.7) 13 (4.9)
Problems related to symptoms of depression
No 68 (28.1) 104 (38.8)
Mild-Moderate 129 (53.3) 137 (51.1)
Severe-Extreme 41 (16.9) 25(9.3)
Missing 4(1.7) 2(0.7)

Problems related to symptoms of anxiety

SD, standard deviation; N, number; CMCC, Canadian Memorial Chiropractic College; LBP, low back
pain
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Characteristics, n (%)

Sociodemographic
No

Mild-Moderate
Severe-Extreme

Missing

Problems related to symptoms of stress

No
Mild-Moderate
Severe-Extreme

Missing

Problems with coping with tasks

No
Mild-Moderate
Severe-Extreme

Missing

I have close relationships that make me feel

good

Strongly agree/agree

Strongly disagree/disagree

There is no one | feel comfortable talking about

my problems with

Strongly agree/agree

Strongly disagree/disagree

| found the learning environment conducive

Never

Sometimes

Participants with
LBP =3/10

(n=242)

22 (9.1)
140 (57.9)
78 (32.2)
2 (0.8)

31(12.8)
163 (67.4)
47 (19.4)
1(0.4)

29 (12.0)
155 (64.0)
58 (24.0)

224 (92.6)
18 (7.4)

33 (13.6)
209 (86.4)

9(3.7)
168 (69.4)

Participants without
LBP =3/10

(n=268)

65 (24.3)
150 (56.0)
49 (18.3)
4 (1.5)

67 (25.0)
162 (60.4)
37 (13.8)
2(0.7)

57 (21.3)
178 (66.4)
32 (11.9)
1(0.4)

253 (94.4)
15 (5.6)

27 (10.1)
241 (89.9)

7 (2.6)
180 (67.2)

SD, standard deviation; N, number; CMCC, Canadian Memorial Chiropractic College; LBP, low back

pain
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Characteristics, n (%) Participants with Participants without
LBP =3/10 LBP =3/10
(n=242) (n=268)

Sociodemographic

Always 65 (26.9) 81 (30.2)

| find academic policies of my university student

friendly

Never 19 (7.9) 12 (4.5)

Sometimes 146 (60.3) 155 (57.8)

Always 77 (31.8) 101 (37.7)

gEDli,nstandard deviation; N, number; CMCC, Canadian Memorial Chiropractic College; LBP, low back

The participation rate was 67% and our analysis included 510 participants. The sample was generally
representative of the source population in terms of age, gender, and year of study, except there were
slightly more women (60% versus 55% ) and less Year 4 students in our sample (18% versus 25%)
(Table 2).

The mean age of the sample was 24.6 years (SD 2.8) and 60.0% were women. Most participants were
single (88.4%), had no dependents (89.6%), and reported a personal annual income of $0-4,999 (61.0%).
Most did not smoke tobacco (82.0%) or marijuana (66.9%), but 91% consumed alcohol in the past three
months. Most participants did not work (51.6%), reported commute time < 15 minutes (50.6%), and were
food secure (93.7%). Many students had ‘very good to excellent’ levels of strengthening activity (61.2%),
while 52.4% had sedentary behaviour that was categorized as ‘poor-to-fair’. Most individuals did not
report symptoms of depression (66.9%), anxiety (59.0%), or stress (63.3%), but poor sleep quality was
common (67.8%). Finally, 46.7% reported a diagnosed medical condition and 76.5% reported neck pain in
the past week. Differences in characteristics are observed when comparing students with LBP and
without LBP (see Table 2) and those with LBP =3/10 and without LBP =3/10 (see Table 3). The one-week
prevalence of any LBP was 69.0% (95% CI 64.8, 73.0), and 47.4% (95% CI 43.1, 51.8) for LBP rated as
>3/10 in intensity (see Table 4). Table 4 presents the prevalence stratified by gender and year of study.
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Table 4

One-week prevalence of LBP among chiropractic students at
the Canadian Memorial Chiropractic College in 2017 overall,
by gender, and by year of study.

Any LBP % (95% Cl) LBP =3/10% (95% ClI)
Subgroup
Overall 69.0 (64.8,73.0) 47.4 (43.1,51.8)
Gender
Woman 72.6 (67.6,77.6) 51.3 (45.7,56.9)
Man 64.0 (57.4,70.6) 41.9 (35.1,48.7)
Study year
1 62.6 (54.3,70.9) 48.9 (40.3,57.4)
2 74.5 (67.2,81.8) 51.1 (42.7,59.5)
3 71.1 (63.9,78.4) 47.0 (39.0, 55.0)
4 66.7 (57.1,76.3) 40.9 (30.9, 50.9)
LBP, low back pain.

Factors Associated with Any Low Back Pain
Overall Sample (Table 5)
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Table 5

Crude associations between individual factors and any LBP or LBP =3/10 pain intensity among
chiropractic students at the Canadian Memorial Chiropractic College in 2017.

Independent Variables

Body Functions

Symptoms of Depression
None (Ref)
Mild-to-moderate
Severe-to-extremely severe
Symptoms of Anxiety
None (Ref)
Mild-to-moderate
Severe-to-extremely severe
Symptoms of Stress

None (Ref)
Mild-to-moderate
Severe-to-extremely severe
Neck Pain

Yes

No (Ref)

Sleep quality

Poor

Good (Ref)

Activities and Participation

Problems related to symptoms of depression

No (Ref)

0

Any LBP

LBP = 3/10

Prevalence Ratios (95% CI)

1.09 (0.96, 1.23)
1.22 (1.02, 1.46)

1.14.(1.00, 1.30)
1.27 (1.11, 1.46)

1.17 (1.04, 1.32)
1.23 (1.03, 1.47)

1.34 (1.12, 1.58)

1.23 (1.07, 1.41)

1.19 (0.98, 1.46)
1.66 (1.29, 2.12)

1.32 (1.08, 1.63)
1.60 (1.28, 1.99)

1.42 (1.17,1.72)

1.64 (1.27,2.13)

1.31 (1.02, 1.68)

1.47 (1.17, 1.85)

LBP, low back pain; Ref, reference variable; Cl, confidence interval. Missing cases: ° 6 due to missing
values; ® 6 due to missing values; ®3 due to missing values; ®1 due to missing values; * 12 due to
missing values; ® 3 due to missing values; T 1 case categorized as ‘other’, considered as missing due

to small cell size; ¥ 3 due to missing values.
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Independent Variables

Body Functions

Mild-Moderate

Severe-Extreme

Problems related to symptoms of anxiety?
No (Ref)

Mild-Moderate

Severe-Extreme

Problems related to symptoms of stress®

No (Ref)
Mild-Moderate

Severe-Extreme

Problems with coping with tasks®
No (Ref)
Mild-Moderate

Severe-Extreme

Aerobic Activity”

Poor to Fair

Good

Excellent to Very Good (Ref)
Sedentary Behaviour

Poor to Fair

Good

Excellent to Very Good (Ref)

Any LBP

LBP = 3/10

Prevalence Ratios (95% CI)

1.19 (1.04, 1.37)
1.16 (0.95, 1.40)

1.55 (1.23, 1.96)
1.62 (1.27, 2.07)

1.24 (1.04, 1.49)
1.21 (0.97, 1.50)

1.26 (1.03, 1.54)
1.39 (1.12,1.73)

0.96 (0.85, 1.09)
0.88 (0.73, 1.06)

1.16 (0.97, 1.39)
1.10 (0.91, 1.34)

1.23 (0.98, 1.53)
1.57 (1.21, 2.05)

1.91 (1.31, 2.79)
2.43 (1.65, 3.58)

1.59 (1.16, 2.16)
1.77 (1.25, 2.50)

1.38 (1.00, 1.90)
1.91 (1.37, 2.67)

1.03 (0.84, 1.25)
0.79 (0.58, 1.09)

1.25 (0.96, 1.64)
1.06 (0.78, 1.43)

LBP, low back pain; Ref, reference variable; Cl, confidence interval. Missing cases: ® 6 due to missing
values; ® 6 due to missing values; ®3 due to missing values; ®1 due to missing values; * 12 due to
missing values; ® 3 due to missing values; T 1 case categorized as ‘other’, considered as missing due

to small cell size; ¥ 3 due to missing values.




Independent Variables

Body Functions

Strengthening®

Poor to Fair

Good

Excellent to Very Good (Ref)
Number of Dependent
0 (Ref)

21

Marital Status

Single
Married/common law (Ref)
Paid Work Hours

0 hours (Ref)

1-9 hours

> 10 hours

Food security

Food insecure

Food secure (Ref)
Environmental Factors
Commute time

< 15 minutes (Ref)
15-29 minutes

30-44 minutes

Any LBP

LBP = 3/10

Prevalence Ratios (95% CI)

1.08 (0.94, 1.23)
0.90 (0.76, 1.07)

0.98 (0.81, 1.20)

1.02 (0.85,1.23)

1.22 (1.07, 1.37)
1.10 (0.92, 1.31)

1.00 (0.78, 1.27)

1.06 (0.92, 1.22)
1.18 (1.02, 1.38)

1.05 (0.83, 1.32)
1.01 (0.79, 1.29)

1.13 (0.86, 1.48)

1.25 (0.89, 1.74)

1.24 (1.02, 1.51)
1.16 (0.89, 1.52)

1.27 (0.94,1.72)

1.09 (0.87, 1.37)
1.18 (0.89, 1.56)

LBP, low back pain; Ref, reference variable; CI, confidence interval. Missing cases: ® 6 due to missing
values; ® 6 due to missing values; ®3 due to missing values; ®1 due to missing values; * 12 due to
missing values; ® 3 due to missing values; T 1 case categorized as ‘other’, considered as missing due

to small cell size; ¥ 3 due to missing values.




Independent Variables

Body Functions

> 45 minutes

I have close relationships that make me feel good
Strongly agree/agree (Ref)

Strongly disagree/disagree

There is no one | feel comfortable talking about my
problems with

Strongly agree/agree
Strongly disagree/disagree (Ref)
Personal Factors
Age

Gender?®

Woman

Man (Ref)

Study Year

Year 1 (Ref)

Year 2

Year 3

Year 4

Morbidity

Yes

No (Ref)

Substance use

Tobacco

Any LBP

LBP = 3/10

Prevalence Ratios (95% CI)

0.91 (0.75, 1.10)

0.82 (0.61,1.11)

0.93 (0.77,1.14)

1.01(0.99, 1.03)

1.13 (1.00, 1.28)

1.19 (1.01, 1.40)
1.14 (0.96, 1.34)
1.06 (0.87, 1.30)

1.14 (1.02, 1.28)

1.04 (0.80, 1.35)

1.16 (0.83, 1.61)

1.18 (0.92, 1.52)

1.00 (0.97, 1.04)

1.23 (1.01, 1.49)

1.05 (0.82, 1.33)
0.96 (0.75, 1.23)
0.84 (0.62, 1.13)

1.26 (1.05, 1.52)

LBP, low back pain; Ref, reference variable; Cl, confidence interval. Missing cases: ® 6 due to missing
values; ® 6 due to missing values; ®3 due to missing values; ®1 due to missing values; * 12 due to
missing values; ® 3 due to missing values; T 1 case categorized as ‘other’, considered as missing due

to small cell size; ¥ 3 due to missing values.
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Independent Variables

Body Functions

Yes

No (Ref)
Alcohol
Yes

No (Ref)
Marijuana
Yes

No (Ref)

Annual Personal Income"
$0-4,999

$5,000-9,999

>$10,000 (Ref)

Living Arrangement
Non-Relative

Alone

Multiple Arrangements
Relative/Partner (Ref)

| find academic policies of my university student friendly
Never

Sometimes

Always (Ref)

| find university’s learning environment conducive

Any LBP

LBP = 3/10

Prevalence Ratios (95% CI)

0.93(0.79,1.10)

1.10 (0.88, 1.39)

0.92 (0.81, 1.04)

0.93 (0.79, 1.10)
0.93(0.77,1.12)

0.99 (0.88, 1.13)
1.08 (0.90, 1.30)
1.04 (0.78, 1.39)

1.12 (0.87, 1.44)
1.14 (0.99, 1.30)

0.90 (0.70, 1.16)

0.79 (0.61, 1.03)

0.94 (0.77,1.15)

0.89 (0.69, 1.17)
0.99 (0.74, 1.33)

0.92 (0.75,1.12)
0.86 (0.62, 1.21)
1.25 (0.87, 1.80)

1.42 (1.02, 1.96)
1.12(0.91, 1.38)

LBP, low back pain; Ref, reference variable; CI, confidence interval. Missing cases: ® 6 due to missing
values; ® 6 due to missing values; ®3 due to missing values; ®1 due to missing values; * 12 due to
missing values; ® 3 due to missing values; T 1 case categorized as ‘other’, considered as missing due

to small cell size; ¥ 3 due to missing values.
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Independent Variables Any LBP LBP = 3/10
Prevalence Ratios (95% CI)

Body Functions

Never 0.96 (0.65,1.43) 1.26(0.79, 2.02)
Sometimes 1.09 (0.95,1.25)  1.08 (0.88, 1.34)
Always (Ref) -

LBP, low back pain; Ref, reference variable; Cl, confidence interval. Missing cases: 96 due to missing
values; ® 6 due to missing values; ®3 due to missing values; ®1 due to missing values; * 12 due to
missing values; ® 3 due to missing values; T 1 case categorized as ‘other’, considered as missing due
to small cell size; ¥ 3 due to missing values.

Body Functions

Based on univariable models, students who reported neck pain were more likely to report LBP. Students
with poor sleep quality were more likely to report LBP compared to those with good sleep quality. For
symptoms of depression, anxiety, or stress, there was a mild gradient of prevalence across categories
with the highest PR seen in those with severe-to-extremely severe anxiety.

Activities and Participation

Students who reported functional problems related to depression, anxiety, stress, or coping with tasks,
were more likely to report any LBP, with the highest PR among those with problems with anxiety. For
physical activity levels, individuals with ‘poor to fair’ sedentary behaviour or strengthening activity were
more likely to report LBP compared to those with ‘very good to excellent’. Individuals with ‘good’ levels of
aerobic or strengthening activity had a slightly lower prevalence of LBP compared to those with ‘very
good to excellent’ levels. There was a mild gradient of prevalence across categories of sedentary
behaviour, with the highest in those reporting ‘poor to fair' levels of sedentary behaviour. Compared to no
paid work hours, individuals who reported working were more likely to report LBP, with the highest PR
seen in those working 1-9 hours per week.

Contextual Factors (environmental and personal factors)

Women were more likely to report LBP compared to men. For year of study, students in Year 2 reported
the highest prevalence of LBP compared to students in Year 1. Compared to no self-reported morbidity,
individuals who reported morbidity were more likely to report LBP. For substance-use, consumers of
alcohol were more likely to report LBP compared to those who did not report consuming alcohol. For
student satisfaction, those ‘never’ or ‘sometimes’ satisfied with academic policies were more likely to
report LBP compared to those ‘always’ satisfied, with a higher PR in those reporting ‘sometimes’
satisfied. For social support, those who did not report close relationships that make them feel good were
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less likely to have LBP compared to those who did report close relationships. Students who commuted
30-44 minutes to the college were more likely to report LBP compared to those who commute <15
minutes. Gender-specific analyses showed slight differences in these associations (see Table 6).
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Table 6

Crude associations for any LBP and LBP =3/10, stratified by gender among chiropractic students at the
Canadian Memorial Chiropractic College in 2017.

Independent Variables

Body Functions
Symptoms of Depression
None (Ref)

Mild-to-moderate

Severe-to-extremely severe

Symptoms of Anxiety
None (Ref)

Mild-to-moderate

Severe-to-extremely severe

Symptoms of Stress
None (Ref)

Mild-to-moderate

Severe-to-extremely severe

Neck Pain

Yes

No (Ref)

Sleep quality

Any LBP

Women

1.07 (0.91,
1.26)

1.23 (1.05,
1.44)

1.14.(0.99,
1.32)

1.21 (1.21,
1.47)

Men

LBP =3/10
Women
Prevalence Ratios
(95% CI)
1.01 (0.80, 1.19 (0.93,
1.27) 1.51)
1.05 (0.69, 1.71 (1.31,
1.59) 2.22)
1.25 (1.00, 1.14 (0.89,
1.56) 1.48)
1.30 (1.00, 1.46 (1.13,
1.70) 1.89)
1.17 (0.94, 1.37 (1.08,
1.46) 1.73)
1.20 (0.81, 1.64 (1.23,
1.76) 2.19)
1.38 (1.08, 1.18 (0.84,
1.77) 1.65)

Man

1.21 (0.85,
1.72)

1.51 (0.90,
2.56)

LBP, low back pain; Ref, reference variable; Cl, confidence interval. Missing cases: 1 case as excluded
from stratified analysis, ‘other’ due to cell count of 1; 9 6 due to missing values; ® 6 due to missing
values; ®3 due to missing values; ®1 due to missing values; * 12 due to missing values; ® 3 due to
missing values; Y 3 due to missing values.
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Any LBP LBP 23/10

Women Men Women Man

Independent Variables Prevalence Ratios

(95% CI)

Poor 1.14 (0.97, 1.34(1.05, 1.39(1.06, 1.57 (1.05
1.35) 1.73) 1.82) 2.34)

Good (Ref) -

Activities and Participation

Problems related to symptoms of

depression

No (Ref)

Mild-Moderate 1.10 (0.93, 1.30(1.03, 0.98 (0.75, 1.68 (1.14,
1.30) 1.64) 1.27) 2.48)

Severe-Extreme 1.11 (0.88, 1.18 (0.84, 1.37(1.01, 1.83 (1.13,
1.39) 1.66) 1.85) 2.97)

Problems related to symptoms of

anxiety?

No (Ref)

Mild-Moderate 1.30 (0.95, 1.79 (1.26, 1.48(0.92, 2.32(1.28,
1.75) 2.54) 2.40) 4.20)

Severe-Extreme 1.37 (1.00, 1.79 (1.21, 1.76 (1.08, 3.32(1.80,
1.86) 2.63) 2.87) 6.11)

Problems related to symptoms of

stress®

No (Ref)

Mild-Moderate 1.15(0.90, 1.26 (0.97, 1.51(0.96, 1.54 (0.99,
1.48) 1.64) 2.39) 2.37)

Severe-Extreme 1.10 (0.82, 1.26 (0.88, 1.59(0.97, 1.90 (1.13,
1.46) 1.79) 2.61) 3.19)

Problems with coping with tasks®
No (Ref)

LBP, low back pain; Ref, reference variable; Cl, confidence interval. Missing cases: 1 case as excluded
from stratified analysis, ‘other’ due to cell count of 1; 96 due to missing values; ? 6 due to missing
values; ®3 due to missing values; 91 due to missing values; * 12 due to missing values; 53 dueto
missing values; ® 3 due to missing values.
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Independent Variables
Mild-Moderate

Severe-Extreme

Aerobic Activity *

Poor to Fair
Good

Excellent-Very Good (Ref)
Sedentary Behaviour

Poor to Fair
Good

Excellent-Very Good (Ref)

Strengthening®

Poor to Fair
Good

Excellent-Very Good (Ref)
Number of Dependents

0 (Ref)

21

Marital Status

Any LBP

Women

1.22(0.92,
1.62)

1.30 (0.95,
1.75)

1.00 (0.86,
1.17)

0.97 (0.79,
1.20)

1.07 (0.91,
1.25)

0.87 (0.71,
1.07)

Men

LBP =3/10

Women

Prevalence Ratios

(95% CI)
1.24 (0.93, 1.47 (0.91,
1.65) 2.36)
1.47 (1.06, 1.90 (1.16,
2.04) 3.11
0.88 (0.71, 1.06 (0.83,
1.09) 1.37)
0.70 (0.48, 0.98 (0.70,
1.03) 1.38)
1.13(0.84, 1.07 (0.76,
1.51) 1.49)
1.30 (0.98, 0.86 (0.59,
1.72) 1.27)
1.05 (0.81, 1.01 (0.77,
1.36) 1.32)
0.90 (0.63, 0.95(0.72,
1.28) 1.26)
0.99 (0.75, 1.40 (1.03,
1.32) 1.91)

Man

1.22 (0.79,
1.90)

1.89 (1.16,
3.07)

0.94 (0.68,
1.31)

0.43 (0.20,
0.90)

(0.84,

(0.78,

O N ow

—
0 wW =

1.06 (0.69,
1.61)

1.04 (0.63,
1.69)

LBP, low back pain; Ref, reference variable; Cl, confidence interval. Missing cases: 1 case as excluded
from stratified analysis, ‘other’ due to cell count of 1; 96 due to missing values; ? 6 due to missing
values; ®3 due to missing values; ®1 due to missing values; * 12 due to missing values; ® 3 due to
missing values; Y 3 due to missing values.
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Independent Variables

Single

Married/Common Law (Ref)
Paid Work Hours
0 hours (Ref)

1-9 hours
> 10 hours

Food security

Food insecure

Food secure (Ref)
Environmental Factors
Commute time

< 15 minutes (Ref)

15-29 minutes
30-44 minutes

> 45 minutes

| have close relationships that make

me feel good
Strongly agree/agree (Ref)

Strongly disagree/disagree

1.09 (0.94,
1.27)

0.99 (0.81,
1.22)

0.86 (0.61,
1.23)

1.03 (0.86,
1.22)

1.18 (0.98,
1.42)

0.99 (0.80,
1.22)

1.04 (0.77,
1.39)

Men

LBP =3/10
Women
Prevalence Ratios
(95% CI)
1.05 (0.76, 1.14 (0.77,
1.45) 1.69)
1.44 (1.16, 1.13(0.89,
1.79) 1.43)
1.29 (0.94, 1.07 (0.78,
1.76) 1.46)
1.22 (0.89, 1.25 (0.87,
1.67) 1.80)
1.10 (0.86, 1.09 (0.83,
1.40) 1.46)
1.19 (0.92, 1.31 (0.95,
1.56) 1.81)
0.79 (0.55, 1.27 (0.95,
1.13) 1.70)
0.62 (0.35, 1.50 (1.11,
1.11) 2.04)

Man

1.07 (0.72,
1.58)

1.01 (0.62,
1.66)

0.70 (0.41,
1.21)

0.83 (0.43,
1.62)

LBP, low back pain; Ref, reference variable; Cl, confidence interval. Missing cases: 1 case as excluded
from stratified analysis, ‘other’ due to cell count of 1; 9 6 due to missing values; ® 6 due to missing
values; ®3 due to missing values; ®1 due to missing values; * 12 due to missing values; ® 3 due to
missing values; Y 3 due to missing values.
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Independent Variables

There is no one | feel comfortable
talking about my problems with

Strongly agree/agree

Strongly disagree/disagree (Ref)

Personal Factors

Age

Study Year
Year 1 (Ref)
Year 2

Year 3
Year 4

Morbidity

Yes

No (Ref)
Substance use
Tobacco

Yes

No (Ref)
Alcohol

Any LBP

Women

Men

LBP =3/10
Women
Prevalence Ratios
(95% CI)
0.99 (1.75, 1.17 (0.84,
1.32) 1.64)
1.01 (0.99, 1.01 (0.98,
1.03) 1.04)
1.26 (0.95, 0.86 (0.64,
1.67) 1.16)
1.07 (0.79, 0.96 (0.73,
1.46) 1.27)
1.15(0.83, 0.81 (0.57,
1.59) 1.16)
1.25(1.02, 1.23 (0.98,
1.53) 1.53)
0.99 (0.79, 1.05 (0.73,
1.24) 1.53)

Man

LBP, low back pain; Ref, reference variable; Cl, confidence interval. Missing cases: 1 case as excluded
from stratified analysis, ‘other’ due to cell count of 1; 9 6 due to missing values; ® 6 due to missing
values; ®3 due to missing values; ®1 due to missing values; * 12 due to missing values; ® 3 due to
missing values; Y 3 due to missing values.
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Any LBP LBP =3/10
Women Men Women Man

Independent Variables Prevalence Ratios

(95% CI)

Yes 1.06 (0.82, 1.23(0.78, 0.76 (0.57, 0.88 (0.52,
1.36) 1.95) 1.02) 1.50)

No (Ref) -

Marijuana

Yes 1.00 (0.85, 0.85(0.69, 1.10(0.87, 0.81 (0.58,
1.17) 1.06) 1.39) 1.14)

No (Ref) -

Good (Ref) -

Annual Personal Income "

$0-4,999 0.87 (0.73, 1.00(0.74, 0.73(0.55, 1.21 (0.72,
1.03) 1.36) 0.96) 2.05)

$5,000-9,999 0.83 (0.67, 1.09 (0.79, 0.81(0.59, 1.35(0.78,
1.03) 1.50) 1.12) 2.35)

>$10,000 (Ref) -

Living Arrangement

Non-Relative 0.95 (0.81, 1.06 (0.85, 0.79 (0.62, 1.17 (0.83,
1.10) 1.33) 1.01) 1.65)

Alone 0.97 (0.76, 1.27 (0.96, 0.77 (0.51, 1.05 (0.60,
1.23) 1.68) 1.17) 1.84)

Multiple Arrangements 1.03 (0.78, 0.82(0.30, 1.24(0.88, 0.64 (0.11,
1.37) 2.22) 1.75) 3.56)

Relative/Partner (Ref) -

| find academic policies of my

university student friendly

Never 1.04 (0.76, 1.26 (0.83, 1.58(1.11, 1.16 (0.61,
1.42) 1.92) 2.25) 2.23)

LBP, low back pain; Ref, reference variable; Cl, confidence interval. Missing cases: 1 case as excluded
from stratified analysis, ‘other’ due to cell count of 1; 96 due to missing values; ? 6 due to missing
values; ®3 due to missing values; 91 due to missing values; * 12 due to missing values; 53 dueto
missing values; ® 3 due to missing values.
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Any LBP LBP 23/10

Women Men Women Man
Independent Variables Prevalence Ratios
(95% CI)
Sometimes 1.07 (0.92, 1.26 (0.99, 1.15(0.89, 1.08 (0.76,
1.25) 1.61) 1.47) 1.53)
Always (Ref) -
| find university’s learning
environment conducive
Never 0.98 (0.60, 0.93(0.48, 1.60 (0.94, 0.90 (0.37,
1.59) 1.82) 2.71) 2.19)
Sometimes 1.09 (0.92, 1.08 (0.86, 1.30(0.97, 0.81 (0.58,
1.29) 1.35) 1.73) 1.13)

Always (Ref)

LBP, low back pain; Ref, reference variable; Cl, confidence interval. Missing cases: 1 case as excluded
from stratified analysis, ‘other’ due to cell count of 1; 9 6 due to missing values; ® 6 due to missing
values; ®3 due to missing values; 91 due to missing values; * 12 due to missing values; 53 dueto
missing values; ® 3 due to missing values.

Factors Associated with Low Back Pain =3/10
Overall Sample (Table 5)

Body Functions

Similar to the results for any LBP, those with neck pain had a higher prevalence of LBP =3/10; however,
the magnitude of the association was larger than for any LBP. Students with poor sleep quality were
more likely to report LBP =3/10, with a higher PR than for any LBP. Symptoms of depression, anxiety, and
stress had a mild gradient of prevalence across categories with the highest PR in those with severe-to-
extremely severe symptoms of depression.

Activities and Participation

Similar findings were found among functional limitations related to depression, anxiety, stress, and
coping with tasks, with the highest PR in those with severe to extreme problems with anxiety. For
physical activity, students with ‘poor to fair' sedentary behaviours were more likely to report clinically
important LBP compared to those with ‘very good to excellent’. Compared to those with no dependents
or who were married, those with =1 dependent or who were single were more likely to report LBP. Similar
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to any LBP, those working were more likely to report LBP =3/10 with higher PRs. Students who reported
food insecurity had a higher prevalence compared to those reporting food security.

Contextual Factors (environmental and personal factors)

Women were more likely to report LBP =3/10 compared to men. Students in Year 4 were less likely to
report prevalence compared to those in Year 1. Similar to the results for any LBP, those with morbidity
had a higher prevalence of LBP =3/10; however, the magnitude of the association was larger than for any
LBP. Students who consumed alcohol and tobacco were less likely to report clinically important LBP. For
annual personal income, those with a low income ($0-4,999) had a slightly lower prevalence compared
to those =$10,000. Those with multiple arrangements were more likely to report LBP, compared to those
living with their relative and/or partners, while those living alone were less likely to report LBP. For
student satisfaction, those ‘never’ or ‘'sometimes’ satisfied were more likely to report clinically important
LBP with the highest PR among those ‘never’ satisfied with academic policies. Those indicating poor
social support were more likely to report prevalence of LBP =3/10. Compared to those commuting <15
minutes, students with longer commute times were more likely to report prevalent LBP =3/10 with the
highest PR for those commuting 30—44 minutes. Gender-stratified analyses showed slight variations in
these associations (see Table 6).

Results of the Sensitivity Analysis

The inclusion of potentially misclassified cases (n = 5) did not alter the results of the univariable
associations (see Additional File 3). Therefore, we included them in the analysis as individuals with no
LBP, as identified by the response to the LBP question.

DISCUSSION
Summary of Key Results

We identified lifestyle behaviour, sociodemographic, and health-related factors associated with LBP and
LBP that was =3/10 on the 11-point NRS in chiropractic students in Canada. Women, students in Year 2,
those with paid work hours, poor to fair sedentary behaviour, commute times between 30-44 minutes,
symptoms or functional limitations due to psychological distress, neck pain, poor sleep quality, and low
student satisfaction had the strongest associations with LBP regardless of intensity. Gender-stratified
analysis showed slight differences, with symptoms of anxiety being the most strongly associated with
LBP in both men and women.

Our findings align with results from previous studies on healthcare students, where female medical

students were more likely to report LBP [3]. Gender-stratified results showed slight variations in

associations, highlighting potential differences in etiology that warrant further investigation. Unlike prior

studies on nursing, medical, and physiotherapy students where the final year of study was a risk factor

for LBP [3, 4], we found second-year students more affected. This difference could be attributed to the
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lower representation of fourth year students in our sample. However, a study reported that second year
students at CMCC had the highest one-week prevalence of symptoms of anxiety and depression [10],
indicating a need for further investigations into why second-year chiropractic students may experience
higher LBP prevalence.

Our findings on sedentary behaviour and LBP are consistent with a study on physiotherapy students [4],
reinforcing the known association between low physical activity levels and poorer general health and the
higher risk for LBP chronicity [43, 44]. However, chiropractic students with good levels of aerobic activity
were less likely to report LBP compared to those with very good or excellent levels. This finding aligns
with a systematic review that found limited evidence that medical students who engage in regular
exercise reported a higher 12-month LBP prevalence compared to those who did not engage in exercise
[3]. Future cohort studies on chiropractic students investigating the incidence and risk factors of LBP
could clarify the relationship between physical activity levels and LBP.

Consistent with a systematic review in nursing and medical students [3], psychological distress was
strongly associated with LBP in our sample. Severe-to-extremely-severe symptoms of depression,
anxiety, and stress, as well as functional limitations due to psychological symptoms, had the highest PRs
associated with clinically important LBP. Academic demands, personal challenges (e.g., living alone,
working side jobs), social isolation, and an unhealthy lifestyle (e.g., lack of sleep) may lead to symptoms
of psychological distress, burnout, or emotional exhaustion in healthcare students [45-47]. CMCC
students face similar stressors, such as poor sleep quality and working side jobs, that could contribute
to symptoms of psychological distress, potentially also contributing to LBP. Further evaluation of the
association between psychological distress and LBP in this population is warranted.

Our study highlights the multifactorial nature of LBP in chiropractic students. Our results provide
preliminary insights into how body functions (e.g., psychological distress, sleep quality, neck pain),
activities and participation (e.g., functional limitations related to psychological symptoms, sedentary
behaviour, paid work hours), environmental factors (e.g., commute time to college and social support),
and personal factors (e.g., age, gender, year of study) are associated with LBP in this population [17].
These biopsychosocial factors can influence chiropractic students’ daily functioning with LBP and
should be considered when developing future studies on mitigation strategies. However, as our analyses
do not consider potential confounders, future research is needed to better understand the independent
effects of these factors on LBP.

Strengths and Limitations

This study has strengths. First, the survey included instruments with good reliability and validity, thereby
reducing measurement error and bias. Second, we used a standardized definition for our outcome, LBP,
reducing misclassification bias. Third, we linked the instruments to the ICF to demonstrate that our
survey captures functioning from a biopsychosocial perspective. Finally, the participation rate was
moderately high at 67%, and the sample was generally representative of the source population in terms
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of age, gender, and year of study, with the exception of women and fourth year students. This reduces,
but does not eliminate, the likelihood of selection bias.

This study has limitations, which must be taken into consideration. Misclassification bias may have been
present in this study as some respondents who identified no LBP responded to the 11-point NRS.
However, sensitivity analyses revealed that the point estimates did not differ whether they were
classified as having no LBP or excluding these cases (see Additional File 3). Second, a self-administered
questionnaire can result in misinterpretation of questions introducing measurement error and bias.
However, our questionnaire had good reliability and validity, which helps to reduce this bias. Additionally,
respondents may have provided answers they perceived as socially acceptable introducing social
desirability bias, potentially underrepresenting ‘bad’ behaviours and overrepresenting ‘good’ behaviours.
Third, despite a 67% participation rate, our findings indicate that our sample might be less representative
of fourth year students, which may contribute to an underestimation of LBP. Fourth year students at
external clinics were not recruited in-person due to feasibility issues. However, they were recruited via
the online recruitment methods. Furthermore, there was a slightly higher proportion of women
participants, which may contribute to an overestimation of LBP. Finally, our study was cross-sectional in
nature, and therefore, cannot infer a cause-and-effect relationship.

Implications and Future Research

This study identified certain sociodemographic characteristics, lifestyle behaviours, and health-related
factors associated with LBP among chiropractic students, providing a preliminary understanding of the
etiology of LBP in this student population. The findings may help CMCC administrators better
understand the burden of LBP and affected groups of students. Higher-risk groups may include those
with paid work hours per week, neck pain, morbidity, poor sleep quality, low satisfaction, and symptoms
of psychological distress. These factors warrant close attention in future investigations. Future cohort
studies should explore the incidence and risk factors of LBP in this population. Furthermore, our study
provides evidence to generate hypotheses for future studies aiming to investigate prevention strategies
for LBP in chiropractic students.

CONCLUSION

Our study provides preliminary findings to advance the study of the epidemiology of LBP in chiropractic
students. We found that certain sociodemographic characteristics, lifestyle behaviours, and health-
related factors were associated with LBP and LBP >=3/10 on the 11-point NRS in chiropractic students.
Based on our exploratory analysis, paid work hours, commute time to the college, neck pain, symptoms
of psychological distress, and problems related to psychological symptoms had the strongest
associations with any LBP. For LBP =3/10, associations were strongest among students reporting food
insecurity, poor to fair sedentary behaviour, poor sleep quality, symptoms of psychological distress, and
problems related to psychological symptoms. These findings can be used to inform future hypotheses
for studies investigating risk factors of LBP in this population.
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