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Abstract

Background and objective. Low back pain (LBP) is one of the most prevalent musculoskeletal
disorders globally, significantly impacting quality of life across diverse populations. Despite its
association with middle-aged and older populations, evidence indicates that LBP is increasingly
prevalent among younger age groups. Health science students are considered a potential risk factor
for LBP; however, longitudinal studies are scarce. This study aims to determine the risk factors for
LBP among health science students over a 2-year follow-up. Methods. One hundred ninety-seven of
the third-class health science students (Nursing, Physiotherapy, Medical laboratory science, and
Emergency Medical services) were contacted (May 2024). A self-administered modified version of
the Standardized Nordic Questionnaire, and data about sedentary and physical activity behavior, as
well as LBP/ or stress scores, were recorded. Results. A total of 172/197 (87.3%) respondents
completed the questionnaire in the 2-year follow-up. Mean age of 25 +3.5 (years) and body mass index
(BMI) value of 23.5 + 4.3 (kg/m2). About 49% (n= 84) and 20% (n=34) of the participants had 1-month
LBP and functional disability, respectively. No association was found between health science
programs and the presence of 1-month LBP (x?= 0.55, P>0.05). The logistic regression analyses found
that males had a significantly lower likelihood of having LBP (OR 0.25, P = 0.03). Conclusions. This
study shows a high prevalence of 1-month LBP (48.8%) among health science students at Zefat
Academic College. LBP was over time, gender-dependent, and health science-independent.

Keywords: health science; students; low back pain; stress; females

1. Introduction

Low back pain (LBP) represents one of the most prevalent musculoskeletal disorders globally,
constituting a leading cause of disability and significantly impacting quality of life across diverse
populations [1]. According to the World Health Organization (WHO) LBP affected over 619 million
people in 2020, with projections suggesting more than 843 million cases by 2050 if current trends
continue [2]. While traditionally associated with middle-aged and older populations, evidence
indicates that LBP is increasingly prevalent among younger age groups [3,4]. The WHO statistics
show that the annual prevalence of LBP in the young adults (20-44 years) is approximately 20-25%,
much higher than in adolescents (10-19 years), where the prevalence is 10-15%, and lower than
middle age (45-59 years), where the prevalence is 30-40%. Additionally, some studies reported that
a point prevalence (i.e., at the time of the study) of LBP among university students, reached up to
41.2% [5-11] and this prevalence could be greater in the health science discipline [11,12].

Among health science students, LBP has emerged as a particularly concerning public health
issue, with implications extending beyond individual wellbeing to potentially affecting the future
healthcare workforce. Health science students, including those pursuing degrees in nursing,
physiotherapy, and related fields, demonstrate alarmingly high prevalence rates of LBP that often
exceed those observed in the general population of similar age groups [7,13-15]. This could be
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explained by the fact that health science undergraduates are at high risk for developing low back
pain due to the demanding nature of their curriculum and lifestyle [10,16,17]. For example, nursing
and physiotherapy students spend extended hours studying, attending lectures, and performing
clinical practicing, which can result in prolonged sitting or standing postures, repetitive motions, and
awkward body positions.

LBP is associated with multidimensional factors (e.g., physical and psychosocial), [18] with
insufficient investigations among students in general and health science discipline in particular.
Additionally, data regarding variables that are significantly associated with LBP are still ambiguous.
Despite the growing recognition of LBP as a significant health concern among health science students,
there is a notable absence of longitudinal studies that track the progression of LBP among students
from their first class into the advanced years.

Thus, the aims of this study are (1) to establish whether health science programs are associated
with LBP and (2) to define the predictive factors for LBP (new and persistent) among health science
undergraduates through longitudinal study.

2. Materials and Methods
2.1. Study Design

This prospective study among health science undergraduates, including nursing, physical
Therapy, medical laboratory science, and emergency medical services, was conducted during a 2-
year follow-up period.

2.2. Sample and Instruments

This study included 172 participants in the follow-up (June 2024) and were part of a large
prospective study (n= 197 in the baseline, 2022) at Zefat Academic College in the north of Israel.
Subjects were followed up once in the third year of the prospective program, and all have completed
at least half of their clinical practices. These participants were re-recruited (re-assigned) in their
classrooms by one of the study's assessors in the same way as it was done in the baseline stage [19].
The Department of Research Ethics Committee at Zefat Academic College (no. 19-2022) approved
this study.

We used the same instruments and measures following the baseline recruitment as previously
reported [18]. These measures included (a) a structured and anonymous modified questionnaire of
the Nordic questionnaire [20], (b) data about sedentary lifestyle and physical activity [21,22], as well
as (c) last-year LBP data scores (e.g., frequency, disability, seeking care, and medication use). The
frequency of LBP was classified from high frequency (every day) to low frequency (rarely or none).
Other LBP scores, such as disability and seeking care, were defined as yes/no answers. We also
recorded functional disability following ODI (Oswestry disability index) [23] and variables related to
stress score (e.g., education and society) [20] in the last month. Stress score was defined into four
subgroups: a- very high, b- high, c- little, and d- none.1-month LBP was considered positive if it lasted
at least 12 hours and its intensity scale according to the numeric rating is above five [24].

2.3. Statistical Analysis

We used statistical analysis methods with IBM SPSS version 25. We first checked whether the
numerical data followed a normal distribution. Then, McNemar’s and Paired T-tests, as well as two
one-way ANOVAs and logistic regression (Method- Enter, dependent variable- 1-month LBP,
independent variable- age, gender, sedentary behavior, etc.) analysis were also used. Significant
reference was set as P<0.05.
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3. Results
3.1. Demographic Features

One hundred seventy-two out of 197 (87.3%), responded and completed the questionnaire at the
end of 2-year follow-up (Figure 1). Seventy-six percent of participants were females (n=131), and
41.3% (n=71) were from the nursing program. The mean age and body mass index (BMI) values of
the participants were 25 +3.5 (years) and 23.5 + 4.3 (kg/m?), respectively (Table 1). In addition, 58.7%
of the study sample were involved in physical activity.

Our findings show that health science students in general have a significantly slight decrease in
stress score over time (3.10 + 1.10 vs. 3.33 + 0.87, ta7y=-2.42, P= 0.016; Cohen's d = 0.19). Notably, no

significant difference was found in the stress relief between the departments (F@, 168 = 1.34, p > .05, R?
=.006).

Number of students
Contacted (2024)
(n=197)

\

Drop out (n=25):
No response (n=19)
Lack of interest (n=6)

Final study enrollment
(n=172)

Figure 1. Flow chart for the study sample after 2-year follow up.

Table 1. Sample size characteristics at 2-year follow up.

Variable n (%)/ or mean = SD
Male 41 (23.8)
Female 131 (76.2)
Mean age (year) 25.1+35
Mean BMI (kg/m?) 23.5+4.3
Physical activity 101 (58.7)
Department:
Nursing 71 (41.3)
Physical therapy 39 (22.7)
Medical Lab 33 (19.2)
Emergency Medical Services 29 (16.9)

BMI- Body mass index, SD- standard deviation.

3.2. Low Back Pain Characteristics

The results indicate that 48.8% (n= 84) and 19.8% (n=34) of the cases had 1-month LBP and
functional disability, respectively. The features of 1-year LBP at the follow-up were 70.3% (n=121)
with LBP, frequencies vary from every day to once a month, 27.9% (n=48) decreased their daily
activity, 22.1% (n=38) sought care, and 25% (n=43) used medication (Table 2).

No association was found between health science programs and the presence of 1-month LBP
(x*=0.55, P>0.05). For example, 36 participants (20.9%) reported a new onset of LBP compared to 29
cases (16.9%) who had recovered LBP at the follow-up. On the other hand, a remarkable decrease of
1-year LBP score was obtained over the follow-up with a large effect size (4 = 0.19) (Table 3). This
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means that the 1-year LBP score reveals improvement over time in all participants. These
improvements varied between the departments, albeit no significant difference was noted (F, 168 =
1.18, p =319, R? = .003). For example, students in the physiotherapy program manifested the largest
improvement in LBP score (M =-1.90, SD = 1.62), while those in the Emergency Medicine department
showed the smallest one (M =-1.28, SD = 1.79) (Figure 2).

Table 2. Low back pain characteristics of the study sample at 2-year follow up.

N (%)
1-year LBP:
1. Frequency of LBP:
. Every day 40 (23.3)
o Once a week 46 (26.7)
o Once a month 35 (20.3)
o Rarely/never 51 (29.7)
2. Disability 48 (27.9)
3. Seeking-care 38 (22.1)
4. Medication consumption 43 (25)
1-month LBP 84 (48.8)
1-month functional disability 34 (19.8)
Table 3. Paired t-test for 1- year LBP score over time.
Period Mean SD T P Cohen’s d
Pre 3.26 0.812
1-year LBP Score Post 174 1558 -11.25 <0.001 0.859

SD- standard deviation.

The logistic regression analyses (method- enter, dependent variable- 1-month LBP) found that
males significantly (OR- 0.25, P=0.03) decrease the likelihood of having LBP at 2-year follow-up (Table
4). Neither the history of LBP nor the physical activity was associated with LBP. Notably, a similar
result was obtained when the logistic regression analysis was conducted to predict only the new onset
of LBP (male: OR- 0.28, P=0.038).

B Nursing O Emergency Medicine @ Physiotherapy & Medical Lab

Mean Difference in LBP score

P>0.05

Figure 2. Mean differences of 1-year LBP scores by department (baseline vs. follow up). Negative values depict

improvement in LBP score.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202511.1934.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 25 November 2025 d0i:10.20944/preprints202511.1934.v1

5 of 9
Table 4. Variables that were associated with LBP over years (new and persist LBP).

Predictor OR 95% CI p
Department .892

Medical Lab (reference) - - -
Physiotherapy 1.19 [0.47, 2.98] 715
Emergency Medicine 0.81 [0.31, 2.10] .663
Nursing 1.19 [0.43, 3.31] 737
Gender (Male) 0.25 [0.10, 0.62] .003"
Physical activity pre (Yes) 0.88 [0.43, 1.81] 723
Daily continuously sitting (> 5 hr) 0.62 [0.30, 1.28] 194
Daily average sitting (> 8hr) 0.61 [0.29, 1.31] 206
LBP history pre (Yes) 2.06 [0.92, 4.59] .077
Hospitalization history pre (Yes) 0.86 [0.12, 5.96] .878
Disability history pre (Yes) 0.82 [0.36, 1.89] .645
Seeking care history pre (Yes) 1.95 [0.61, 6.29] 261
Medication use pre (Yes) 1.01 [0.37,2.72] 991
Stress due to family pre (Yes) 0.66 [0.29, 1.50] 324
Stress due to personal life pre (Yes) 0.57 [0.14, 2.30] 432
Stress due to social life pre (Yes) 1.19 [0.55, 2.57] .649

Nagelkerke R?2=.19

4. Discussion

This 2-year prospective study design with a relatively high follow-up rate (87%), which shed
light on the temporal patterns of LBP among future health professionals, investigated the prevalence
and predictors of low back pain (LBP) among health science undergraduates in Zefat Academic
College.

The findings revealed a high prevalence of both 1-month (48.8%) and 1-year (70.3%) LBP,
aligning with our previous studies [19,25] as well as reports obtained from health science
undergraduates worldwide [26-30]. These rates are substantially higher than those reported in the
general young adult population [2], emphasizing the vulnerability of students in physically and
mentally demanding programs such as nursing and physiotherapy. In addition, our outcomes
showed that stress score has a remarkable decrease over time despite its small side effect (P=0.016;
Cohen's d =0.19).

The logistic regression analysis showed that being a male was associated with a significantly
lower likelihood of LBP (OR = 0.25, p = 0.03). This result indicates that females increase the risk factor
for both new and persistent cases of LBP over time. Our finding is in agreement with many studies
among students and general populations [15,27,31-34] but contradicts others [28,35,36]. A recent
global burden of LBP from 1990 to 2021, has reported that females have higher prevalence rates of
LBP than males across all ages [37]. Bizcoca and colleagues have noted in their concepts review that
women are affected more frequently by LBP than men [38]. We attribute this outcome to the biological
differences, psychosocial and metabolic aspects, as well as genetics and hormonal factors that
contribute to the observed sex differences and act as sex-specific pain mediators [39-41].

No association was found between health science studies and the presence of 1-month LBP over
2 years of follow-up (x?= 0.55, P>0.05). The finding indicates that 20.9% of participants reported a new
onset of LBP, whereas about 17% had recovered from pain compared to the baseline. In contrast, a
significant improvement in 1-year LBP scores (P<0.001, Cohen d= 0.859) has been recorded over time.
Notably, physiotherapy students attained the greatest relief in 1-year LBP score compared with other
programs. The plausible explanation of the lack of relationship between health science students and
LBP in the current study is (1) a decrease in 1-month stress score, (2) about half of the participants are
physically active, and (3) students in general, particularly in physiotherapy program receive a back
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school education during the academic program. In addition, the discrepancy in LBP outcomes (1-
month vs. 1-year score) could be mainly attributed to recall biases and the fact that the 1-year scores
included four variables, compared to just one for LBP at the last month (yes/no response).

Our finding challenges the uprising notion that health science studies increase the risk for LBP
[10,26,42,43]. For example, Falavigna and colleagues have clearly demonstrated the association
between physiotherapy undergraduates’ study and LBP [10]. Additionally, a review and meta-
analyses study among nurses and medical students declared from strong and moderate evidence that
students of the final year of study were associated with a higher 12-month low back pain prevalence
in both student groups [42]. On the other hand, a literature review and prospective cohort study
among undergraduates nurses, declared that there was no significant change on LBP prevalence over
time [44].

Although factors related to LBP have been extensively investigated in the literature, to our
knowledge, few prospective studies have been conducted in both general and student populations.
A 1-year prospective study by Kanchanomai and colleagues (2015) among healthy Thai students
previously reported that a lack of low-back support during computer work and quadriceps muscle
tightness are significantly associated with LBP [45]. Another prospective study (2010) among female
nursing students has demonstrated that smoking, increased physical activity, higher stress, greater
pelvic rotation, and reduced muscle endurance were significant and independent predictors for new
onset of LBP [46]. Two prospective studies among British schoolchildren (11-14 years) and newly
female health care workers have previously reported that emotional problems and somatic
symptoms, as well as high physical work load, were significantly associated with LBP, respectively
[47,48]. The diversity of the studies’ outcomes regarding the factors related to LBP is primarily due
to the multi-dimensional nature of this phenomenon; therefore, researchers should consider all these
variables. Additionally, reflecting the potential variations of the studies, such as the sample (e.g.,
students, schoolchildren), methodology, and design (e.g., cross-sectional or prospective study), is
required.

4.1. Clinical Implication

Although no association has been mentioned between health science studies and LBP over time,
educational programs should be implemented targeting females to reduce the high prevalence of
LBP.

4.2. Limitations of the Study

This study has several limitations. First, it was conducted in a single academic institution, which
may limit the generalizability of the results to other health science programs or populations. Second,
the data were based on self-reported questionnaires, which could be influenced by recall or reporting
bias. Third, no objective clinical/ or ergonomic assessments were included, preventing the verification
of reported LBP through physical examination. Fourth, the participants were followed up only once,
as data were collected/ or confirmed twice during the study (baseline and follow-up). Finally, the
sample size within each department was relatively small, so no stratified group comparisons were
conducted.

5. Conclusions

The results confirm the high prevalence of 1-month LBP (48.8%) among health science students.
Being heath science undergraduates were not associated with LBP. Females increase the risk for new
and persistent cases of LBP.
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