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ABSTRACT

Background: It is unclear whether lifestyle behaviours influence use of healthcare for
musculoskeletal pain in young adults. This study examined if lifestyle behaviours among
college/university students were associated with future healthcare utilisation for
musculoskeletal pain.

Methods: Data from the Students’ Health and Wellbeing Study (SHoT2018) were linked with
the Norwegian Registry for Primary Health Care, comprising 31,358 college/university
students. We analysed associations of physical activity level, sleep duration, alcohol
consumption, smoking, illicit drug use, and cumulative adverse lifestyle behaviours, with
healthcare utilisation for musculoskeletal pain over the following 3 years, including ‘any use’,
‘high use’ and for back and neck pain specifically.

Results: High physical activity levels, compared to recommended levels, were associated
with higher risk of ‘any’ healthcare utilisation for musculoskeletal pain (females: RR 1.14,
99%CI [1.04-1.25]; males: RR 1.20, 99%CI [1.07-1.36]); below recommended physical
activity levels were associated with lower risk (females: RR 0.90, 99%CI [0.85-0.96]; males:
RR 0.84, 99%CI [0.76-0.93]). Illicit drug use was associated with lower risk of healthcare
utilisation for neck pain in females (RR 0.77, 99%CI [0.62-0.97]). Four or more adverse
lifestyle behaviours, compared to <1, were associated with lower risk of high healthcare
utilisation for musculoskeletal pain (females: RR 0.66, 99%CI [0.48-0.90]; males: RR 0.68,
99%CI [0.48-0.97]) and healthcare utilisation for neck pain in females (RR 0.63, 99%CI
[0.41-0.97]).

Conclusion: Associations between college/university students’ lifestyle behaviours and
healthcare utilisation for musculoskeletal pain were identified, but with some unexpected
patterns. Future research should explore long-term effects of these behaviours on healthcare

utilisation for musculoskeletal pain.



INTRODUCTION

Musculoskeletal pain is a major contributor to disability worldwide (Ferrari et al., 2024).
Musculoskeletal conditions account for a significant proportion of healthcare utilisation
(Finley et al., 2018) and substantial societal costs (Kinge et al., 2017; Power et al., 2022).
Reporting musculoskeletal pain is common among university students (Parto et al., 2023;
Wong et al., 2021), and among 20-29-year-olds in general, a Norwegian study indicated that
over a quarter annually contact primary healthcare for musculoskeletal conditions (Kinge et
al., 2015). University students with chronic pain have more academic, psychological, and
social challenges compared to students without chronic pain (Serbic et al., 2023). Moreover,
young people who suffer from musculoskeletal pain are more likely to experience future pain
(Smedbraten et al., 2022b; Giestad et al., 2020). Given the extensive burden of
musculoskeletal pain for individuals and healthcare systems, it is essential to identify risk

factors for musculoskeletal pain at young ages, to inform preventive strategies.

The impact of adverse lifestyle behaviours violating health recommendations (e.g. physical
inactivity, smoking) on musculoskeletal pain is of interest, given their importance as
modifiable risk factors for other health complaints (IHME, 2024). Systematic reviews of
musculoskeletal pain in young adults have reported inconsistent findings concerning physical
activity level, smoking and body mass index (BMI) as risk factors for back pain (Qiestad et
al., 2020), while neither BMI nor physical activity were identified as risk factors for neck pain
(Jahre et al., 2020). However, the latter review included only six studies and revealed a
paucity of high-quality studies on risk factors for neck pain in young adults (Jahre et al.,
2020). Moreover, few longitudinal studies have explored the impact of lifestyle behaviours

among young adults on healthcare utilisation for musculoskeletal pain.



Reviews on other chronic diseases report a strong association with health outcomes when a
combination of lifestyle behaviours are examined (Tsai et al., 2020; Zhang et al., 2020a;
Zhang et al., 2020b). In a prior study, we showed that the presence of four or more adverse
lifestyle behaviours in adolescents with musculoskeletal pain was associated with the
subsequent persistence of musculoskeletal pain into young adulthood (Smedbréten et al.,
2022b). To our knowledge, no previous longitudinal studies have examined associations of
cumulative adverse lifestyle behaviours, including factors such as physical inactivity,
insufficient sleep, risky alcohol consumption, smoking and drug use, among young adults,

with future healthcare utilisation for musculoskeletal pain.

Potential risk factors, such as physical activity level, may be differently associated with
musculoskeletal pain, depending on the pain site (Rhim et al., 2022). Thus, it is relevant to
examine different pain sites individually, such as the prevalent back and neck pain (Parto et

al., 2023), alongside musculoskeletal pain in general.

The aim of this study was to examine if lifestyle behaviours among male and female
college/university students were associated with future healthcare utilisation for
musculoskeletal pain in general, back pain or neck pain. Lifestyle behaviours included
physical activity level, sleep duration, alcohol consumption, smoking, illicit drug use, as well

as cumulative adverse lifestyle behaviours.

METHODS
Study design and sample
In this cohort study with three-year follow-up, data from the Students” Health and Wellbeing

study (the SHoT study) (Sivertsen et al., 2019), were linked with registry data on healthcare



utilisation from the Norwegian Registry for Primary Health Care (NRPHC). The SHoT study
is a large national health survey of students in higher education in Norway, conducted every
fourth year. In the current study we have used data from the SHoT2018 study (conducted
from February 6™ to April 5 in 2018). Detailed information about the survey has been
published elsewhere (Sivertsen et al., 2019). Briefly, all fulltime Norwegian college and
university students aged between 18 and 35 years were invited to participate in the survey.
The data collection consisted of a comprehensive electronic questionnaire, including
questions on sociodemographic factors, lifestyle behaviours and health. Data from SHoT2018
were merged with official healthcare utilisation records from the NRPHC, using the 11-digit
national identify number assigned to Norwegian citizens at birth. The NRPHC contains data
on public primary healthcare utilisation through reimbursements claims sent to the
government by primary healthcare providers. In this study, we have included healthcare
contacts with general practitioners, out-of-our services (emergency room), chiropractors and
physiotherapists. Registered diagnoses follow the International Classification of Primary Care
(ICPC-2) coding system. In Norway, all residents are entitled to use the public healthcare
system. The costs for healthcare utilisation are strongly subsidised, with free healthcare
provided once an annual cost limit is reached, which was EUR 242 as of 2021. Since a
referral from a primary healthcare provider is required to be treated in specialist healthcare
unless emergency care is needed, most new cases of healthcare utilisation for musculoskeletal
pain in both primary and specialist healthcare in Norway are recorded in the primary
healthcare registry. Healthcare delivered by private practicing healthcare providers without

the right to claim reimbursement from the government are not included in the registry.

Of 162,512 students invited to the SHOT2018 Study, 50,054 completed the online

questionnaire (30.8 %). Of these, 42,853 consented to merging data with registry data for



research purposes, yielding an overall response rate of 26.4%. To focus on new cases of
healthcare utilisation and minimize the potential for reverse causation (i.e., musculoskeletal
pain in need of healthcare leading to adverse lifestyle behaviours), individuals with recent
healthcare utilisation for musculoskeletal pain were excluded. Recent healthcare utilisation for
musculoskeletal pain were defined as healthcare for musculoskeletal pain diagnoses during
the 12 months prior to the exposure assessment or during the 2 months of baseline data
collection, leading to exclusion of 9,244 respondents. Moreover, a group of 1,449 respondents
were excluded from the sample because they were studying abroad, which likely influenced
their use of healthcare services in Norway, and 39 respondents due to missing information on
study location. Finally, as the invited study population was students between 18 and 35 years
of age, 308 respondents were excluded because they were above 35 years of age at baseline,
as well as 455 students due to missing information on age. The final sample consisted of

31,358 college/university students (Figure 1).

Full-time students invited to the
SHoT2018 survey
n=162,512

Non-respondents, n= 112,458

Not consenting to merge data, n = 7,201

Excluded, n= 11,495
- Recent health care utilization for musculoskeletal pain (n=9,244)
- Studying abroad (n=1,449) & missing
T information on study location (n=39)
- Above 35 years of age (n=308) & missing
information on age (n=455)

v

Respondents that met the
inclusion criteria
n=31,358

l

Study sample analysed
n = 31,358

Figure 1: Flowchart of the study sample



Participation was voluntary and based on written informed consent. The study was approved
by the Regional Committee for Medical and Health Research Ethics in Norway (251771/REK
sor-gst C) and the Norwegian Centre for Research Data (353552). The study protocol was
published at clinicaltrials.gov (NCT06157112). The article follows the Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE) statement (von Elm et al.,

2008).

Outcome

The primary outcome was any healthcare utilisation for musculoskeletal pain in primary
healthcare during 3 years of follow-up, between April 61 in 2018 and April 5* in 2021. The
variable was generated using data from NRPHC, utilising healthcare contacts with selected
diagnosis within the musculoskeletal (L) section in the ICPC-2 coding system. We included
diagnoses which reflect musculoskeletal pain and symptoms. Identifiable inflammatory
conditions, osteoarthritis, osteochondrosis, tumours, injuries (sprains/strains, fractures),
deformity or other diagnoses not reflecting pain and symptoms were not included in the
outcome variable. An overview of the included diagnoses is presented in Table 1. The
outcome was used as a binary variable. A cut-off of >1 healthcare contact (seeking healthcare
for a musculoskeletal pain diagnosis at least once during follow-up vs. not seeking healthcare
for a musculoskeletal pain diagnosis) was used, representing males and females at or above

the 75th percentile of the number of healthcare contacts, compared to the other participants.



Table 1: Diagnoses included in the outcome variables

Musculoskeletal pain

Back pain

Neck pain

(LO1) neck symptom/complaint

(LO1) neck symptom/complaint

(L02) back symptom/complaint

(L02) back symptom/complaint

(L03) low back symptom/complaint

(L03) low back symptom/complaint

(L04) chest symptom/complaint

(L05) flank/axilla symptom/complaint

(L0O7) jaw symptom/complaint

(L08) shoulder symptom/complaint

(L09) arm symptom/complaint

(L10) elbow symptom/complaint

(L11) wrist symptom/complaint

(L12) hand/finger symptom/complaint

(L13) hip symptom/complaint

(L14) thigh/shin symptom/complaint

(L15) knee symptom/complaint

(L16) ankle symptom/complaint

(L17) foot/toe symptom/complaint

(L18) widespread muscle
pain/fibromyalgia

(L19) muscle symptom/complaint

(L20) joint symptom/complaint

(L29) musculoskeletal
symptom/complaint

(L83) neck syndrome

(L83) neck syndrome

(L84) back syndrome without radiation

(L84) back syndrome without radiation

(L86) back syndrome with radiation

(L86) back syndrome with radiation

(L87) bursitis/ tendinitis/ synovitis

(L92) shoulder syndrome

(L93) lateral epicondylitis

Diagnoses following the International Classification of Primary Care (ICPC-2) coding system

A secondary outcome was high healthcare utilisation for musculoskeletal pain. We defined

individuals with high healthcare utilisation as those at or above the 90" percentile of the

number of healthcare contacts with a musculoskeletal pain diagnosis (Reichard et al., 2015).

Hence, a cut-off of > 3 and > 5 healthcare contacts in primary healthcare with a

musculoskeletal pain diagnosis during 3-year follow-up were used for males and females,

respectively. Individuals with high healthcare utilisation were in the analyses compared to

individuals who did not seek care for musculoskeletal pain at all. When multiple contacts with

the same category of healthcare provider (e.g. physiotherapist) were reported within a single

day, these were classified as a single healthcare contact.

Another secondary outcome was healthcare utilisation for back pain, in terms of healthcare

contacts in primary healthcare with a back pain diagnosis during 3-year follow-up. Included



diagnoses are presented in Table 1. A cut-off of >1 healthcare contact for a back pain
diagnosis during follow-up was used and compared to those who did not seek healthcare for

back pain.

A final secondary outcome was healthcare utilisation for neck pain, in terms of healthcare
contacts in primary healthcare with a neck pain diagnosis during 3-year follow-up. Included
diagnoses are presented in Table 1. A cut-off of >1 healthcare contact for a neck pain
diagnosis during follow-up was used and compared to those who did not seek healthcare for
neck pain. The two outcomes representing healthcare utilisation for back pain and neck pain
are not mutually exclusive, as participants might have consulted healthcare providers for
several diagnoses during the follow-up period. Also, back- and neck pain diagnoses were
included in the outcomes of musculoskeletal pain diagnoses in general, in addition to be

examined isolated.

Exposures
Physical activity was assessed by three questions concerning average frequency, intensity and
duration of exercise (Kurtze et al., 2008). A brief definition of exercise was presented to the
students ahead of the questions: “With exercise we mean that you, for example, go for a walk,
go skiing, swim or take part in a sport”. Question 1: “How frequently do you exercise?”
“never”, “less than once per week”, “once per week”, “two to three times per week”, “almost
every day”). Question 2: “If you do such exercise as frequently as once or more times a week:
How hard do you push yourself?” (“I take it easy without breaking into a sweat or losing my
breath”, “I push myself so hard that I lose my breath and break into a sweat”, “I push myself
to near exhaustion”). Question 3: “How long does each session last?” (“less than 15 minutes”,

% ¢

“15-29 minutes”, “30 minutes to 1 hour”, “more than 1 hour”). This 3-item questionnaire has



demonstrated good test-retest reliability and correlates with direct measurements of maximal
oxygen uptake (r= 0.43 [frequency], r= 0.40 [intensity] and r=0.31 [duration]) among young
adult men (Kurtze et al., 2008). In accordance with previous research in which similar
questions have been used (Moholdt et al., 2014), we constructed a four-level index to match
with current recommendations of physical activity. The recommendations by the World
Health Organisation (WHO) are at least 150-300 minutes of activity with moderate intensity
or 75-150 minutes of vigorous-intensity activity a week, or a combination (Bull et al., 2020).
The intensity of “lose my breath and break into a sweat” was interpreted as moderate intensity
and “near exhaustion” as vigorous intensity. Reporting no physical activity and physical
activity below the recommendations were classified as “inactive” and “physical activity levels
below recommendations”, respectively. In the analyses, these two groups were merged. Those
who reported physical activity corresponding to the recommendations were classified as
“recommended level”, while reporting more physical activity than the minimum
recommendations was classified as “high physical activity level”. The recommended level of
physical activity was used as the reference category, due to a potential U-shaped association

between physical activity and pain (Heneweer et al., 2009).

Sleep duration was assessed by questions on the participants’ usual bedtime, rise time, sleep-
onset latency (SOL) and wake after sleep onset (WASO). Data was reported separately for
weekdays and weekends. Average sleep duration was calculated in hours and minutes and
defined as time in bed (time between bedtime and rise time), minus SOL and WASO (Hysing
et al., 2015). According to sleep duration recommendations for young adults and adults of 7 to
9 hours a day (Hirshkowitz et al., 2015), three categories were used: “recommended sleep
duration” (7-9 hours), “above recommendation” (> 9 hours) and “below recommendation” (<

7 hours).
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Smoking was assessed by the question “Do you smoke?” with the response alternatives “yes”,

“sometimes” and “no”. Those answering “yes” or “sometimes” were defined as smokers.

Alcohol use was assessed by the Alcohol Use Disorder Identification Test (AUDIT),
developed by the WHO for identifying risky or harmful alcohol use (Babor et al., 2001;
Saunders et al., 1993). The questionnaire consists of 10 items and includes questions of
consumption patterns (frequency, typical amount, and episodic heavy drinking frequency),
alcohol dependence symptoms and harmful consequences of drinking during the last year.
Each item was scored from 0 (never) to 4 (daily / almost daily). The scores were summarized,
yielding a total score from 0 to 40. To indicate risky alcohol consumption, a cut-off of > 8

was used (Babor et al., 2001).

1llicit drug use was measured by the question “Have you ever tried other drugs [than alcohol]
(e.g., narcotic drugs or medication causing an intoxicating effect)?”” followed by questions on
frequency of use of several prespecified types of illicit drugs, the last 12 months. The
prespecified drug types included cannabis (hash/marihuana), amphetamine or
methamphetamine, benzodiazepines without prescription (Sobril, Valium etc.), ecstasy,
gamma-hydroksybutyrate (GHB), heroin, cocaine, lysergic acid diethylamide (LSD) or
psilocybin, methylenedioxymethamphetamine (MDMA), Ritalin without prescription,
synthetic cannabinoids (spice) and other illegal drugs. Illicit drug use was in this study

defined as any illicit drug use > 1 during the last 12 months.

Number of adverse lifestyle behaviours (cumulative adverse lifestyle behaviours) was

computed with five dichotomised lifestyle variables: physical activity levels below

11



recommendations, sleep duration below recommendations, risky alcohol consumption,
smoking and illicit drug use. Each of the factors had been categorised beforehand, as
previously described, and encoded as follows: 1 for adverse and 0 for healthy. For physical
activity and sleep duration which were originally assessed as 3-level ordinal variables, below
recommendations were coded as 1 and the recommended levels coded as 0, while those with
high physical activity level or sleep duration above recommendation were excluded from the
analyses when this variable was examined, to keep the same reference category across the
different analyses. The number of adverse lifestyle behaviours was categorised as < 1, 2, 3

and > 4.

Potential confounders

Based on previous literature and assumed theoretical associations; age, financial difficulties
(Beenackers et al., 2018; Boe et al., 2021), chronic diseases (Ferreira et al., 2013; Smedbraten
et al., 2022a; Suris et al., 2005), depression/anxiety (Beynon et al., 2020; Fluharty et al., 2017,
Ning et al., 2020) and BMI (Sagelv et al., 2021; Su et al., 2018; Taylor et al., 2019), were
considered as potential confounders for the associations between lifestyle behaviour and
future healthcare utilisation for musculoskeletal pain, back pain and neck pain. Furthermore,
all single lifestyle behaviours were considered potential confounders for each other, and all
associations were examined stratified by sex. Information on age was obtained from the
questionnaire, and information on sex was obtained from the questionnaire and the NRPHC.
Financial difficulties were measured by a question of whether the participants had
experienced difficulties the last 12 months affording costs of living (such as for food,
transportation and/or accommodation). The response alternatives “never” and “seldom” were
merged and “sometimes” and “often” were merged. Chronic diseases were assessed using

questions about pre-defined present conditions. Those confirming > 1 of the following

12



complaints were categorised as having chronic diseases; allergy/intolerance, asthma, cerebral
palsy, diabetes, eczema, epilepsy, heart disease, irritable bowel, cancer, chronic fatigue
syndrome, rheumatoid arthritis, migraine, multiple sclerosis and/or other diseases. Depression
and/or anxiety were, like the chronic diseases, measured by a question of present health
complaints. Participants who confirmed to have mental disorders in the pre-defined list, were
asked to indicate the specific type of disorder in a second pre-defined list, with “depression”
and “anxiety disorder” as two of the response options. BMI (kg/m?) was calculated based on
self-reported height and weight. All analyses were additionally adjusted for healthcare
utilisation for other causes [than musculoskeletal pain], the last 12 months before the
exposure assessment, categorised as the number of months in which the participants had
consulted a primary care provider (0-12). This variable was used to adjust for differences in

health care seeking behaviour and the information was obtained from the NRPHC.

Other descriptive variables

Musculoskeletal pain, back pain and neck pain at baseline were assumed to be on the causal
pathway between exposures and outcomes. Therefore, they were not adjusted for in the
analyses but were used in the description of the sample. These conditions were assessed with
the question “to what extent have you, during the last 7 days, been bothered by the following
problems?”, with neck pain, back pain and pain in arms, legs and joints as three of the
options. Those who reported “some”, “pretty much” or “very much” back pain or neck pain
were categorised as having back or neck pain, respectively, while those who reported “some”,

“pretty much” or “very much” pain from either the back, neck, or arms, legs or joints were

categorised as having musculoskeletal pain.
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Statistical analyses

All analyses were conducted with STATA statistical software system, version 18 (StataCorp.,
2023). Categorical descriptive data of study participants were expressed as counts and
percentages, while continuous data were described with median and interquartile range (IQR)
due to their skewed distributions. Histograms were presented to illustrate the data distribution
of the continuous variables. Sample characteristics are presented for the entire sample,
separately for males and females, and separately for the different numbers of adverse lifestyle

behaviours.

Poisson regression with robust standard errors (SE) was used to estimate the strength of
association between lifestyle behaviours and the different outcomes (Zou, 2004). First, we
examined crude and adjusted associations between single lifestyle behaviours (physical
activity level, sleep duration, alcohol use, smoking and illicit drug use) and each outcome
(any healthcare utilisation for musculoskeletal pain, high healthcare utilisation for
musculoskeletal pain, back pain and neck pain) in separate models. Second, we estimated
crude and adjusted associations between the number of adverse lifestyle behaviours and each
outcome. The analyses were adjusted for age, financial difficulties, chronic diseases,
depression and/or anxiety, BMI and healthcare utilisation for other reasons. Additionally, the
analyses of single lifestyle behaviours were adjusted for the other lifestyle behaviours. All
analyses were stratified by sex. Due to the size of the sample, a conservative level of
statistical significance was chosen, alpha = 0.01. The estimates from the regression analyses
were reported with risk ratios (RRs) with 99% confidence intervals (CI). Missing values were

in the regression analyses handled using listwise deletion.

14



Several sensitivity analyses were conducted to assess the robustness of the findings. First, we
conducted analyses for individuals with and without baseline musculoskeletal pain separately.
Second, sensitivity analyses limited to healthcare contacts preceding the Covid-19 pandemic
(March 12% 2020), were performed. Third, to assess whether the associations were sensitive
to inclusion of students > 30 years of age, as characteristics and behaviours might differ
between young adult students and older students, sensitivity analyses restricted to students <
30 years of age were conducted. Sensitivity analyses were conducted for the primary outcome

only.

15



RESULTS

Sample characteristics

Baseline characteristics of the sample are shown in Table 2, and histograms which illustrate
data distribution of continuous variables are presented in Figure 2. The sample consisted of
two-thirds females, with a median (IQR) age of 22 (3) years. Among females and males,
66.9% and 57.7% were less physically active than recommended, respectively. For both males
and females, about one in five reported having shorter sleep duration than recommended.
Smoking was reported by 14.0% of males and 8.6% of females, with corresponding numbers
for illicit drug use of 27.5% vs. 16.3% and for risky alcohol consumption of 53.4% vs. 41.4%.
In males, 41.7% reported < 1 adverse lifestyle behaviour, while 10.6% reported > 4. In

females, 49.9% reported < 1 adverse lifestyle behaviour, while 6.0% reported > 4.

16



Table 2: Baseline characteristics of the study sample

Females Males Overall # Missing

Characteristics N= 21,055 N=10,294 N=31,358 n (%)
Age, y, median (IQR) 22 (3) 23 (4) 22 (3)
Financial difficulties, n (valid %) 56 (0.2)

Difficulties making ends meet 6,655 (31.7) 2,447 (23.8) 9,103 (29.1)

Never / seldom difficulties 14,360 (68.3) 7,831 (76.2) 22,199 (70.9)
Chronic diseases °, yes, n (valid %) 10,954 (52.0) 4,311 (41.9) 15,270 (48.7)
Depression and/or anxiety, yes, n (valid %) 3,225 (15.3) 996 (9.7) 4,225 (13.5)
BMI (kg/m2), median (IQR) 22.9 (4.6) 23.8 (4.3) 233 (4.5) 937 (3.0)
Healthcare utilisation for other causes ©, 2(3) 1(2) 2(3)
median (IQR)
Musculoskeletal pain 4, yes, n (valid %) 12,162 (59.1) 3,661 (36.7) 15,827 (51.7) 773 (2.5)
Back pain ¢, yes, n (valid %) 7,000 (34.0) 2,010 (20.1) 9,012 (29.5) 774 (2.5)
Neck pain ¢, yes, n (valid %) 9,431 (45.7) 2,278 (22.7) 11,711 (38.1) 658 (2.1)
Physical activity level, n (valid %) 190 (0.6)

Inactive 826 (3.9) 647 (6.3) 1,473 (4.7)

Below recommendations 13,204 (63.0) 5,249 (51.4) 18,459 (59.2)

Recommended 4,969 (23.7) 2,590 (25.4) 7,561 (24.3)

High physical activity level 1,947 (9.3) 1,727 (16.9) 3,675 (11.8)
Sleep duration, n (valid %) 2,254 (7.2)

Below recommendations (< 7 hours) 4,235 (21.7) 2,121 (22.0) 6,358 (21.8)

Recommended (7-9 hours) 12,922 (66.4) 6,589 (68.5) 19,517 (67.1)

Above recommendation (> 9 hours) 2,315(11.9) 914 (9.5) 3,229 (11.1)
Smoking, yes, n (valid %) 1,776 (8.6) 1,408 (14.0) 3,184 (10.4) 658 (2.1)
Risky alcohol consumption fn (valid %) 8,449 (41.4) 5,327 (53.4) 13,776 (45.3) 978 (3.1)
Illicit drugs last 12 months, yes, n (valid %) 3,388 (16.3) 2,788 (27.5) 6,176 (19.9) 386 (1.2)
Number of adverse lifestyle behaviours € 3,850 (12.3)"
(valid %)

0-1 7,332 (49.9) 2,861 (41.7) 10,200 (47.3)

2 4,539 (30.9) 2,037 (29.7) 6,577 (30.5)

3 1,933 (13.2) 1,232 (18.0) 3,165 (14.7)

4-5 879 (6.0) 723 (10.6) 1,602 (7.4)

Valid %: the percentages are calculated by considering the valid responses only

*67.2% of the sample are females (9 unknown values for sex)
® Include allergy/intolerance, asthma, cerebral palsy, diabetes, eczema, epilepsy, heart disease, irritable bowel, cancer, chronic fatigue
syndrome, rheumatoid arthritis, migraine, multiple sclerosis and/or other diseases
¢ The number of months in which the participants had consulted a primary health care provider for another cause than musculoskeletal

pain, the last 12 months prior to baseline (0-12)

4 Pain in one or more musculoskeletal pain site the last 7 days

¢ Pain last 7 days

f Alcohol Use Disorder Identification Test (AUDIT) (0-40) (Babor et al., 2001; Saunders et al., 1993), risky alcohol consumption > 8
¢Includes physical activity levels below recommendations, sleep duration below recommendations, smoking, risky alcohol consumption

and illicit drug use.

h Additionally, n=5,964 (19.0%) were omitted from this variable as they were either highly physically active and/or reported sleep

duration above recommendations
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Figure 2: Data distribution of continuous variables

In males and females, 36.7% and 59.1% reported musculoskeletal pain at baseline,
respectively. A higher prevalence of baseline musculoskeletal pain was reported among
students with > 4 adverse lifestyle behaviours (47.2% in males and 67.1% in females) than
among students with < 1 adverse lifestyle behaviour (32.3% in males and 55.7% in females).
Also, among students with > 4 adverse lifestyle behaviours, a higher proportion reported

financial difficulties and depression/anxiety than those with < 1 adverse lifestyle behaviour

(Table 3).
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Table 3: Baseline characteristics in relation to number of adverse lifestyle behaviours * in male and female college/university students

Females Males
0-1 adverse 2 3 4 or more Missing 0-1 adverse 2 3 4 or more Missing
Characteristics lifestyle lifestyle
behaviours behaviours
N=17,332 N=4,539 N=1,933 N=879 N (%) N= 2,861 N= 2,037 N=1,232 N=723 N (%)
Age, y, median (IQR) 22 (3) 22 (3) 22 (4) 22 (3) 23 (4) 23 (4) 23 (4) 23 (4)
Financial difficulties, n (valid %)
Difficulties making ends meet 1,770 (24.2) 1,566 (34.5) 824 (42.7) 465 (52.9) 20 (0.1) 461 (16.1) 481 (23.6) 393 (32.0) 318 (44.0) 7 (0.1)
Never / seldom difficulties 5,547 (75.8) 2,969 (65.5) 1,108 (57.3) 414 (47.1) 2,397 (83.9) 1,554 (76.4) 837 (68.0) 405 (56.0)
Chronic diseases ®, yes, n (valid %) 3,762 (51.3) 2,420 (53.3) 1,111 (57.5) 444 (50.5) 1,189 (41.6) 887 (43.5) 533 (43.3) 338 (46.7)
Depression and/or anxiety, yes, n 811 (11.1) 808 (17.8) 454 (23.5) 290 (33.0) 190 (6.6) 200 (9.8) 155 (12.6) 157 21.7)
(valid %)
BMI (kg/m?), median (IQR) 22.8 (4.5) 23.3 (5.0) 23.1(5.1) 23.1(5.5) 404 (2.8) 23.6 (4.2) 23.9 (4.8) 23.7 (4.5) 23.8(5.3) 126 (1.8)
Healthcare utilisation for other causes
¢, median (IQR) 203) 203 203 203 1(2) 1(2) 1(2) 1(2)
Musculoskeletal pain ¢,
yes, n (valid %) 4,004 (55.7) 2,781 (62.5) 1,246 (65.4) 578 (67.1) 286 (1.9) 903 (32.3) 773 (38.8) 465 (38.8) 333 (47.2) 162 (2.4)
Back pain ¢, yes, n (valid %) 2,180 (30.4) 1,675 (37.7) 768 (40.4) 394 (45.9) 305 (2.1) 480 (17.2) 430 (21.4) 274 (22.8) 197 (27.8) 139 (2.0)
Neck pain ¢, yes, n (valid %) 3,036 (42.2) 2,200 (49.4) 1,010 (53.0) 474 (55.0) 258 (1.8) 584 (20.7) 478 (23.9) 300 (25.0) 232 (32.9) 128 (1.9)

The table describes participants with valid responses on the “number of adverse lifestyle behaviours” variable: Females, N= 14,683; Males, N=6,853.

* Includes physical activity levels below recommendations, sleep duration below recommendation, smoking, risky alcohol consumption and illicit drug use.

®Include allergy/intolerance, asthma, cerebral palsy, diabetes, eczema, epilepsy, heart disease, irritable bowel, cancer, chronic fatigue syndrome, rheumatoid arthritis, migraine, multiple sclerosis and other diseases
¢ The number of months in which the participants had consulted a primary health care provider for another cause than musculoskeletal pain, the last 12 months prior to baseline (0-12)

4 Pain in one or more musculoskeletal pain site the last 7 days

¢Pain last 7 days
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Table 4: Healthcare utilisation for musculoskeletal pain * during 3-years follow-up

Healthcare utilisation Musculoskeletal pain Back pain Neck pain
Females Males Total Females Males Total Females Males Total
N=21,055 N=10,294 N=31,358"® N=21,055 N=10,294 N=31,358"° N=21,055 N=10,294 N=31,358"®
No healthcare contacts 13,581 (64.5) 7,326 (71.2) 20,915 (66.7) 18,426 (87.5) 9,405 (91.4) 27,840 (88.8) 19,634 (93.3) 9,925 (96.4) 29,568 (94.3)
At least one healthcare contact, n (%) 7,474 (35.5) 2,968 (28.8) 10,442 (33.3) 2,629 (12.5) 889 (8.6) 3,518 (11.2) 1,421 (6.7) 369 (3.6) 1,790 (5.7)
> 3 healthcare contacts, n (%) 3,715 (17.6) 1,240 (12.0) 4,956 (15.8)
> 5 healthcare contacts, n (%) 2,419 (11.5) 709 (6.9) 3,128 (10.0)

* Healthcare contacts with musculoskeletal pain diagnoses in primary healthcare (data obtained from the Norwegian Registry for Primary Health Care)

®Nine missing values on sex
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Healthcare utilisation for musculoskeletal pain, back pain and neck pain

During the 3-year follow-up, one third (n=10,442) of the students (35.5% of the females and
28.8% of the males), consulted primary healthcare with a musculoskeletal pain diagnosis at
least once (Table 4). Among females, 17.6% had > 3 healthcare contacts and 11.5% had > 5
healthcare contacts. Among males, 12.0% had > 3 healthcare contacts and 6.9% had > 5
healthcare contacts. Regarding healthcare utilisation for back pain during the 3-year follow-
up, 12.5% of the females and 8.6% of the males had one or more healthcare contact. The
corresponding numbers of healthcare utilisation for neck pain were 6.7% among females and

3.6% among males (Table 4).

Association between lifestyle behaviours and future healthcare utilisation for
musculoskeletal pain, back pain, and neck pain

Physical activity below recommended levels was associated with lower risk of any healthcare
utilisation for musculoskeletal pain and lower risk of high healthcare utilisation for
musculoskeletal pain, in males and females, in adjusted analyses (Table 5 & 6). High levels of
physical activity were associated with higher risk of any healthcare utilisation for
musculoskeletal pain and higher risk of high healthcare utilisation for musculoskeletal pain in
males and females, higher risk of healthcare utilisation for neck pain in females and for back
pain in males. Physical activity level was not statistically significantly associated with any

other outcomes in adjusted analyses (Table 5 & 6).

Illicit drug use was associated with lower risk of healthcare utilisation for neck pain in

females (Table 5). Illicit drug use was not statistically significantly associated with any other

outcomes in neither males nor females. Smoking, alcohol consumption and sleep duration
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were not statistically significantly associated with any outcomes in adjusted models, in neither

males nor females (Table 5 & 6).

Having > 4 adverse lifestyle behaviours, compared to < 1, was associated with lower risk of
healthcare utilisation for neck pain in females, and lower risk of high healthcare utilisation for
musculoskeletal pain in males and females. The number of adverse lifestyle behaviours was
not statistically significantly associated with any other outcomes in adjusted models (Table 5

& 6).

Sensitivity analyses

Repeating the analyses for the primary outcome, separately for individuals with and without
baseline musculoskeletal pain, revealed no substantial differences in point estimates
compared to the main analyses (maximum differences in RRs of 0.1) (Table S1). Restricting
the analyses to healthcare utilisation prior to Covid-19 did not produce any substantially
differences compared to the main analyses. The maximum differences in RRs were 0.05 for
females and 0.12 for males (Table S2). Analyses restricted to students < 30 years of age

produced similar findings as the main analyses (Table S3).
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Table 5: Associations between lifestyle behaviours in female college/university students and healthcare utilisation for musculoskeletal pain during 3 years of

follow-up

Musculoskeletal pain 2 Back pain ? Neck pain * High healthcare utilisation for
musculoskeletal pain °
RR (99% CI) RR (99% CI)) RR (99% CI) RR (99% CI)
Crude Adjusted © Crude Adjusted © Crude Adjusted © Crude Adjusted ©

Physical activity level
Below recommendations
Recommended (ref.)
High physical activity level

Sleep duration
Below recommendations
Recommended (ref.)
Above recommendations

Risky alcohol consumption?
Yes
No (ref)

Smoking
Yes
No (ref)

Ilicit drugs last 12 months
Yes
No (ref)

Number of adverse lifestyle
behaviours ©

0-1 (ref)
2

3
4 or more

0.93 (0.88-0.99)
1
111 (1.02-1.20)

0.90 (0.85-0.96)
1
1.14 (1.04- 1.25)

0.94 (0.84-1.05)
1
1.07 (0.90-1.27)

0.89 (0.79-1.01)
1
1.1 (0.92-1.35)

1.06 (0.90-1.25)
1
1.18 (0.92-1.51)

1.07 (0.89-1.28)
1
1.34 (1.03-1.75)

0.87 (0.77-0.97)
1
1.30 (1.11-1.53)

0.85 (0.75-0.96)
1
1.43 (1.20-1.71)

1.10 (1.04-1.17)
1
1.03 (0.95-1.11)

1.03 (0.97-1.10)
1
1.04 (0.96-1.12)

1.17 (1.04-1.32)
1
1.13 (0.97-1.32)

1.06 (0.93-1.20)
1
1.16 (0.995-1.36)

1.14 (0.97-1.34)
1
0.98 (0.79-1.23)

1.05 (0.88 — 1.26)
1
1.01 (0.80 — 1.27)

1.18 (1.04-1.33)
1
1.11 (0.95 -1.30)

1.04 (0.92-1.18)
1
1.11 (0.95-1.30)

0.98 (0.94-1.03)
1

0.99 (0.94-1.05)
1

0.99 (0.90-1.09)
1

1.02 (0.92-1.14)
1

0.91 (0.80-1.05)
1

0.96 (0.83-1.13)
1

0.92 (0.83-1.02)
1

0.98 (0.87-1.09)
1

1.02 (0.93-1.11)
1

0.98 (0.89-1.08)
1

1.03 (0.87-1.22)
1

1.01 (0.84-1.21)
1

0.94 (0.73-1.20)
1

0.92 (0.69-1.22)
1

0.92 (0.77-1.11)
1

0.98 (0.81-1.19)
1

1.02 (0.96-1.09)
1

1.01 (0.93-1.08)
1

1.06 (0.93-1.20)
1

1.01 (0.87-1.16)
1

0.84 (0.69-1.02)
1

0.77 (0.62-0.97)
1

0.93 (0.81-1.06)
1

0.88 (0.75-1.03)
1

1
1.04 (0.97-1.11)
1.07 (0.98-1.17)
0.97 (0.85-1.10)

1

1.0 (0.93-1.07)
1.01 (0.93-1.11)
0.90 (0.79-1.03)

1
1.01 (0.88-1.15)
1.12 (0.94-1.33)
1.10 (0.87-1.40)

1
0.94 (0.82-1.08)
1.03 (0.87-1.23)
0.97 (0.76-1.25)

1

1.07 (0.89-1.28)
1.01 (0.79-1.29)
0.67 (0.44-1.03)

1
1.01 (0.84-1.21)
0.92 (0.72-1.18)
0.63 (0.41-0.97)

1
1.02 (0.89-1.17)
1.11 (0.93-1.33)
0.72 (0.53-0.99)

1
0.95 (0.83-1.09)
1.02 (0.86-1.22)
0.66 (0.48-0.90)

Abbreviations: CI, confidence interval; RR, risk ratio.

*> 1 healthcare contact vs. 0
b > 5 healthcare contacts vs. 0

¢ Adjusted for: age, financial difficulties, anxiety/depression, chronic diseases, BMI, frequency of healthcare contacts prior to baseline, and other lifestyle behaviours (the latter in analyses of single lifestyle behaviours only)

4 Alcohol Use Disorder Identification Test (AUDIT) (0-40) (Babor et al., 2001; Saunders et al., 1993), risky alcohol consumption > 8

¢ Includes physical activity levels below recommendations, sleep duration below recommendations, smoking, risky alcohol consumption and illicit drug use

Data was obtained from the the Students’ Health and Wellbeing study (SHoT2018) and the Norwegian Registry for Primary Health Care
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Table 6: Associations between lifestyle behaviours in male college/university students and healthcare utilisation for musculoskeletal pain during 3 years of

follow-up

Musculoskeletal pain ? Back pain ? Neck pain ? High healthcare utilisation for
musculoskeletal pain °
RR (99% CI) RR (99% CI)) RR (99% CI) RR (99% CI)
Crude Adjusted © Crude Adjusted © Crude Adjusted © Crude Adjusted ©
Physical activity level
Below recommendations 0.84 (0.76-0.92) 0.84 (0.76-0.93) 0.86 (0.70-1.05) 0.86 (0.69-1.07) 0.81 (0.60-1.11) 0.78 (0.55-1.09) 0.71 (0.61-0.84) 0.70 (0.59-0.83)

Recommended (ref.)
High physical activity level

Sleep duration
Below recommendations
Recommended (ref.)
Above recommendations

Risky alcohol consumption?
Yes
No (ref)

Smoking
Yes
No (ref)

Illicit drugs last 12 months
Yes
No (ref)

Number of adverse lifestyle
behaviours ©

0-1 (ref)

2

3

4 or more

1
1.18 (1.06-1.32)

1
1.20 (1.07-1.36)

1
1.33 (1.05-1.68)

1
1.36 (1.05-1.77)

1
1.06 (0.72-1.56)

1
1.07 (0.70-1.64)

1
1.32(1.10-1.58)

1
1.32 (1.08-1.61)

1.07 (0.97-1.18)
1
1.02 (0.88-1.17)

1.03 (0.93-1.14)
1
1.03 (0.89-1.20)

1.18 (0.97-1.45)
1
0.93 (0.68-1.28)

1.07 (0.86-1.33)
1
0.96 (0.69-1.33)

1.31 (0.95-1.79)
1
1.10 (0.69-1.77)

1.21 (0.86-1.69)
1
1.10 (0.66-1.81)

1.09 (0.92-1.29)
1
1.03 (0.80-1.31)

1.01 (0.85-1.21)
1
1.08 (0.84-1.38)

1.10 (1.01-1.19)
1

1.08 (0.98-1.18)
1

1.17 (0.99-1.39)
1

1.08 (0.89-1.30)
1

0.89 (0.68-1.16)
1

0.88 (0.65-1.19)
1

1.11 (0.96-1.27)
1

1.07 (0.92-1.25)
1

0.98 (0.87-1.11)
1

0.97 (0.85-1.11)
1

1.13 (0.90-1.43)
1

1.07 (0.81-1.40)
1

0.99 (0.67-1.45)
1

1.0 (0.62-1.60)
1

0.84 (0.68-1.04)
1

0.88 (0.69-1.13)
1

1.03 (0.94-1.13)
1

0.99 (0.89-1.10)
1

1.11 (0.92-1.33)
1

1.03 (0.83-1.28)
1

0.89 (0.66-1.21)
1

0.90 (0.62-1.30)
1

0.94 (0.80-1.10)
1

0.92 (0.77-1.10)
1

1
1.05 (0.93-1.19)

1.14 (0.995-1.31)

1.04 (0.87-1.25)

1
1.02 (0.91-1.16)
1.09 (0.95-1.25)
0.96 (0.80-1.16)

1
1.02 (0.78-1.32)
1.32 (0.997-1.75)
1.04 (0.72-1.51)

1
0.99 (0.76-1.29)
1.23 (0.93-1.63)
0.93 (0.63-1.37)

1
1.02 (0.69-1.52)
1.04 (0.65-1.66)
0.95 (0.53-1.71)

1
0.97 (0.65-1.46)
0.95 (0.58-1.53)
0.78 (0.41-1.47)

1
0.95 (0.77-1.17)
1.05 (0.82-1.34)
0.79 (0.56-1.11)

1
0.90 (0.73-1.12)
0.95 (0.74-1.21)
0.68 (0.48-0.97)

Abbreviations: CI, confidence interval; RR, risk ratio.

?> 1 healthcare contact vs. 0
> 3 healthcare contacts vs. 0

¢ Adjusted for: age, financial difficulties, anxiety/depression, chronic diseases, BMI, frequency of healthcare contacts prior to baseline, and other lifestyle behaviours (the latter in analyses of single lifestyle behaviours only)

4 Alcohol Use Disorder Identification Test (AUDIT) (0-40) (Babor et al., 2001; Saunders et al., 1993), risky alcohol consumption > 8
¢ Includes physical activity levels below recommendations, sleep duration below recommendations, smoking, risky alcohol consumption and illicit drug use
Data was obtained from the the Students’ Health and Wellbeing study (SHoT2018) and the Norwegian Registry for Primary Health Care
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4.0 DISCUSSION

This cohort study of Norwegian college and university students investigated if lifestyle
behaviours were associated with future healthcare utilisation for musculoskeletal pain. The
results showed that high levels of physical activity were associated with greater risk of
seeking healthcare for musculoskeletal pain within the following three years. Other single
lifestyle behaviours were not clearly and consistently associated with healthcare utilisation for
musculoskeletal pain, although illicit drug use appeared to be associated with lower risk of
healthcare utilisation for neck pain in females. Despite a higher prevalence of baseline
musculoskeletal pain among students with four or more adverse lifestyle behaviours than
students with one or less, the presence of four or more adverse lifestyle behaviours appeared
to be associated with lower risk of healthcare utilisation for musculoskeletal pain, particularly
healthcare contacts for neck pain in females and repeated healthcare contacts for

musculoskeletal pain in general.

Few cohort studies have investigated the associations between young adults’ lifestyle
behaviours and later healthcare utilisation for musculoskeletal pain using medical records.
One such study from Finland found no association between exercise frequency and
consultations for back pain (Suikkanen et al., 2023). However, that study was conducted on
young male conscripts. As lifestyle behaviours may change when entering military service,
these findings are not directly comparable with ours. Previous longitudinal studies on self-
reported musculoskeletal pain in young adults have found an association between high
physical activity levels and pain (Mitchell et al., 2010), between low physical activity level
and pain (Jahre et al., 2021b; Lindell et al., 2022) or no significant association with physical
activity level (Lunde et al., 2015; Smith et al., 2009). Traumatic onset has been found as a

determinant of seeking care for knee pain in adolescent girls (Rathleff et al., 2013), and
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physical trauma and overuse pathology as the most common pain aetiology in children with
musculoskeletal pain seeking healthcare (Inocencio, 2004). As trauma and overuse are

probably more common in highly active individuals, this might explain the increased

healthcare utilisation in physically active individuals in our study. Also, highly active students

may more often seek healthcare due to musculoskeletal pain obstructing their usual exercise

routine. Besides, participants of organised sports might have easier access to healthcare

providers through their team connections.

Illicit drug use seemed to be associated with lower risk of healthcare utilisation for neck pain

in females. There is a paucity of longitudinal studies on illicit drug use and musculoskeletal
pain in young adults, and the reason behind the identified association is not known. One
potential explanation might be that illicit drugs have been used as self-medication for pain
(Alford et al., 2016), instead of seeking medical care. However, the relationship between
substance use and healthcare utilisation for pain in young adults is probably complex.
According to Andersen's behavioural model of health services use, an individual’s use of
healthcare depends on a comprehensive set of predisposing-, enabling- and need factors,

which encompass both individual and contextual elements (Andersen et al., 2001).

Sleep duration, alcohol consumption and smoking were not associated with healthcare

utilisation for musculoskeletal pain in this study. Existing literature has shown conflicting
evidence on associations of sleep (Bonvanie et al., 2016; Jahre et al., 2021b; Lindell et al.,
2022), alcohol consumption (Hestbaek et al., 2006; Puroila et al., 2015; Smith et al., 2017)

and smoking (Qiestad et al., 2020) with future musculoskeletal pain in young adults.
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Surprisingly, an accumulation of four or more adverse lifestyle behaviours was associated
with lower risk of high healthcare utilisation for musculoskeletal pain in both sexes and lower
risk of healthcare utilisation for neck pain in females. To the best of our knowledge, no
previous longitudinal studies have examined associations between cumulative adverse
lifestyle behaviours among young adults and future healthcare utilisation for musculoskeletal
pain. The current finding might have several explanations. As individuals with many adverse
lifestyle behaviours had lower healthcare utilisation despite a higher prevalence of self-
reported musculoskeletal pain at baseline, the finding is probably connected to healthcare
utilisation itself, and not solely to pain status. Use of healthcare when needed can be
interpreted as health-promoting behaviour similarly to being physically active or avoid
substance use. As health-promoting behaviours often cluster (Noble et al., 2015), this might
explain why individuals with healthy lifestyles used more healthcare, while those with many
adverse lifestyle behaviours had lower healthcare utilisation for musculoskeletal pain, despite
a higher prevalence of baseline pain. An association between adverse lifestyle behaviours and
lower healthcare utilisation was also found in a previous study on adults with physical
discomfort, in which individuals who were physically inactive, smoked or consumed alcohol
regularly, had lower probability of seeking healthcare (Li et al., 2022). Factors such as cost
barriers or limited access to healthcare providers might also have obstructed certain students
from seeking healthcare in our study. Moreover, in a young population, negative effects of
adverse behaviours might not yet have appeared, emphasizing the importance of examining

risk factors for pain in younger populations isolated.

Strengths and limitations
The main strengths of this study are the large sample size and the prospective design,

allowing for analyses of the temporal relationship between exposures and future outcomes.
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Furthermore, using registry-based data as outcomes limited the occurrence of reporting bias
from the participants, and provided data for the entire temporal frame, compared to studies

where data are collected solely at fixed points in time.

The main limitation of the study is the modest participation rate (30.8% participated, 26.4 %
consented linkage to register data). Therefore, care should be taken when generalising the
findings. Compared to the group invited to the survey (58.1% females, 41.9% males), the
sample consisted of 67.2% females and 32.8% males. The age distribution of the attendees of
SHoT2018 was, on the other hand, almost identical to that of invited students (Sivertsen et al.,
2019). A second limitation concerns the registrations of healthcare utilisation. Healthcare
providers are only obliged to report one diagnosis on each patient to receive reimbursement.
As co-occurrence of musculoskeletal pain and other health complaints, such as mental health
complaints (Jahre et al., 2021a), and other pain problems (e.g. headache) (Jahre et al., 2021a;
Swain et al., 2014) are common, musculoskeletal pain diagnoses might have been
underreported in the register, leading to potential misclassifications of the outcome.
Moreover, consultations with primary practicing healthcare providers without the right to
claim reimbursement from the government are not included in the registry. A third limitation
is the use of binary lifestyle variables to establish the number of adverse lifestyle behaviour
variable, which might have led to loss of exposure information. Also, dichotomising the
outcome variable of high healthcare utilisation for musculoskeletal pain based on percentiles
might have led to an arbitrary categorisation. Fourth, while logistic regression, as applied in
this study, is a common and appropriate method for investigating associations between a
binary dependent variable and a selection of possible predictive factors, it assumes correct
model specification and may not fully capture the complexity of the data. We did not assess

model predictive performance, as our objective was not to develop a predictive model where
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model testing would be a natural next step. Nevertheless, this implies that the results reflect
our model specifications, e.g. our choice and availability of possible predictive factors.
Finally, we conducted multiple comparisons. We used a conservative p-value (0.01), but no
other corrections for multiple comparisons were conducted. Hence, the findings should be

interpreted with caution and the study replicated by other.

Implications

Although physical activity levels below the level recommended by WHO were associated
with reduced risk of healthcare utilisation for musculoskeletal pain, and high physical activity
levels were associated with higher risk, we emphasize that the recommendations should be
maintained. However, optimal type, dose, and intensity of physical activity to promote
musculoskeletal health in young adults, should be further assessed. Our finding of lower
healthcare utilisation for musculoskeletal pain in students with four or more adverse lifestyle
behaviours also requires further investigation. Given that these students had less healthcare
utilisation for musculoskeletal pain despite a higher prevalence of baseline pain, it
underscores the need to investigate whether students with multiple adverse lifestyle
behaviours are at risk of negative musculoskeletal pain outcomes and higher use of healthcare

in the long-term.

CONCLUSION

In this study, associations between college/university students’ lifestyle behaviours and future
healthcare utilisation for musculoskeletal pain were identified, but with some unexpected
patterns. Future research should explore long-term effects of these behaviours on healthcare

utilisation for musculoskeletal pain.
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