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Background: Low back pain (LBP) is a prevalent occupational disease with high morbidity among healthcare workers. Since the
implementation of standardized residency training in China in 2015, the training intensity has significantly increased, which may lead
to a higher incidence of LBP. However, epidemiological studies on LBP among resident doctors with standardized training remain
scarce.

Obijective: To investigate the prevalence and associated factors of LBP among resident doctors with standardized training in a tertiary
hospital in China.

Methods: A cross-sectional study was conducted using self-administered questionnaires to collect information on demographics,
lifestyle factors, work-related factors, and LBP from 345 resident doctors. Descriptive statistics were used to analyze the prevalence of
LBP. Logistic regression analysis was performed to identify factors associated with LBP.

Results: Among 345 participants, the 1-year prevalence of LBP was 75.9%. Multivariable analysis revealed that physical exercise,
weekly working hours, and prolonged sitting were independent risk factors for LBP.

Conclusion: The prevalence of LBP among resident doctors was high. Promoting physical exercise, controlling working hours, and
improving sitting posture may help prevent LBP. The study was limited by its cross-sectional design and self-reported data. Future
studies should use longitudinal designs, objective measures, and larger and more representative samples to further explore the
epidemiology and etiology of LBP among resident doctors with standardized training.
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Introduction
Low back pain (LBP) is a highly prevalent and disabling health condition, affecting people of all ages worldwide." It is
the leading cause of global disability and results in enormous economic and social burdens.? In the general population,
the 1-year prevalence of LBP ranges from 22% to 65%, with a lifetime prevalence exceeding 84% in some studies.’
Healthcare workers, especially physicians, are at high risk for developing LBP due to occupational exposures such as
prolonged standing, frequent bending and twisting, lifting and transferring patients, high psychological demands, and
lack of control over work.* In China, a national survey of over 20,000 physicians found a 1-year LBP prevalence of
65.5%.°

Resident physicians are particularly vulnerable to LBP and work-related musculoskeletal disorders due to their intensive
training requirements on top of provision of patient care.” The typical duties of residency training involve overwork, sleep
deprivation, rotational night shifts, and enduring awkward postures during patient care and procedures.” '* Studies from
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countries with established residency programs have revealed a high prevalence of LBP among resident physicians. For
instance, a study in a Tertiary Level Hospital of Bangladesh reported a 68.6% prevalence of LBP."!

In China, concerns over the competency of residency training have led policymakers to initiate a nationwide
standardized residency training program since 2015.' The standardized model aims to improve clinical skills and
professionalism through rigorous didactic teaching and rotations.'*

However, the intense workload and training requirements may put medical worker at increased risk for LBP.'* While
a few studies have examined LBP among Chinese resident physicians prior to the initiation of standardized training,
research specifically evaluating LBP prevalence and related factors in residents with standardized training remains
scarce.”'” Resident doctors are in a critical stage of their career development, where they face intense workload, long
working hours, and high expectations from supervisors and patients. These factors may increase their susceptibility and
vulnerability to LBP. Given the high prevalence and substantial disability caused by LBP in resident doctors, further
research is needed to elucidate the magnitude of this problem and identify associated factors to guide preventive
strategies in this population undergoing intensive standardized training.'® Therefore, it is important to investigate the
prevalence and impact of LBP among resident doctors and identify the associated factors that can be modified or
prevented. Therefore, the aim of this study was to investigate the prevalence and impact of LBP in resident doctors with
standardized training in a tertiary hospital in China. The findings of this study may provide useful information for
developing effective interventions to prevent and manage LBP among resident doctors.

Methods

Study Design

This cross-sectional study aimed to investigate the prevalence and risk factors of LBP in doctors with standardized
training in China.

Study Setting and Participants

The participants were doctors who had completed or were undergoing standardized training in 3 hospitals in Sichuan
Province, China. Standardized training is a national program that requires doctors to complete three years of postgraduate
training in a designated specialty after graduating from medical school. The inclusion criteria were: (1) being a doctor
with standardized training for more than 1 year; (2) being aged between 25 and 45 years; (3) being willing to participate
in the study. The exclusion criteria were: (1) having a history of spinal surgery or trauma; (2) having a diagnosis of
inflammatory or infectious spinal diseases, spinal tumors, or congenital spinal anomalies; (3) being pregnant or lactating.

Procedures

The study was approved by the ethics committee of the Affiliated Hospital of North Sichuan Medical College and
conducted between January and June 2023, and this study was conducted in accordance with the Declaration of
Helsinki. The participants were recruited by convenience sampling from 3 hospitals. They were informed about the
purpose and procedures of the study and gave written informed consent. They were asked to complete a self-
administered questionnaire that collected demographic data, occupational data, and information on LBP. The ques-
tionnaire was based on the standardized Nordic questionnaire for musculoskeletal symptoms and modified according to
the Chinese context. The sample size was calculated based on the expected prevalence of LBP among doctors with
standardized training, which was estimated to be 72.8% based on previous studies.'’” Assuming a confidence level of
95%, a margin of error of 5%, according to the formula (n > (% )z *p* (1 — p)), the minimum sample size is 305. To
account for possible non-response or incomplete data, we increased the sample size by 20%, resulting in a final
sample size of 382. And our questionnaire response rate was 90.31% (345).

Measures
LBP was defined as pain or discomfort in the area between the lower margin of the 12th rib and the lower gluteal
folds, with or without leg pain, lasting for at least one day in the past 12 months.> The participants were asked to
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report the intensity and impact of LBP on their daily activities and work performance. The intensity of LBP was
measured by a 10-point numerical rating scale, where 0 indicated no pain and 10 indicated the worst pain imaginable.
The impact of LBP on daily activities and work performance was assessed by two questions: “How much did LBP
interfere with your daily activities in the past 12 months?” and “How much did LBP affect your work performance in
the past 12 months?” The answers were rated on a 5-point Likert scale, where 1 indicated not at all and 5 indicated
extremely.

The potential risk factors of LBP were divided into individual factors and occupational factors. The individual factors
included age (years), gender (male/female), height (cm), weight (kg), body mass index (BMI) (kg/m2), current smoker
(yes/no), and regular physical activity (yes/no). Smoking status was defined as smoking in the past 30 days before the
data collection.'® Physical activity was defined as exercising for at least 30 minutes or walking for 3 or more days per
week.'” The occupational factors included specialty, educational level, and working hours per week (hours). The
ergonomic factors included prolonged standing (yes/no), frequent bending or twisting (yes/no), lifting heavy objects
(yes/no), and sustained sitting (yes/no), which were based on self-report. These factors have been identified as common
ergonomic risk factors for LBP among healthcare workers.?’

Data Collection

Data collection was conducted by trained researchers. With the help of the head of the doctor training management
department, we distributed the questionnaire to doctors with standardized training. The questionnaires were anonymous
and confidential, and the doctors with standardized training were informed about the purpose and procedures of the study.
The doctors with standardized training were asked to fill out the questionnaires voluntarily and return them to the
researchers within one week.

Data Analysis

The data were analyzed using SPSS software version 25.0. Descriptive statistics were used to summarize the
demographic characteristics, lifestyle habits, work-related factors, and LBP-related information of the participants.
The prevalence of LBP in the past year was calculated as the percentage of participants who reported having LBP in
the past year out of the total number of participants. The mean and standard deviation (SD) were used to describe the
pain intensity and the impact scores of LBP on daily life and work. The chi-square test was used to compare the
categorical variables between the participants with LBP and those without LBP. The Spearman’s rank correlation
coefficient was used to measure the correlation between LBP and continuous variables. A logistic regression model
was used to identify the factors associated with LBP among resident doctors with standardized training. The
dependent variable was LBP (yes/no), and the independent variables were those that showed a significant difference
or correlation with LBP in the univariate analysis. The odds ratio (OR) and 95% confidence interval (CI) were
calculated to estimate the strength of association between each factor and LBP. A p-value < 0.05 was considered
statistically significant.

Results

General Characteristics

A total of 345 resident doctors participated in this study, with a response rate of 90.31%. The general characteristics of
the participants are shown in Table 1. The mean age was 28.64 &= 1.77 years, and 65.8% were female. Among them, 262
(75.9%) reported having LBP in the past year, with a mean pain score of 3.41 + 2.76 and a mean impact score on life and
work of 2.53 + 1.44 and 2.51 £ 1.39, respectively.

Univariate Analysis of Factors Related to LBP
The univariate analysis of factors related to LBP is shown in Table 2. There were significant associations between LBP
and gender, smoking, physical exercise, working hours per week, frequent bending or twisting, and sustained sitting.
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Table | General Characteristics of the Doctor with Standardized Training

Variable Categories Frequency (n) Percentage (%)
Age 28.64x1.77
LBP in the past year No 83 24.1
Yes 262 759
Pain score 341 £ 276
Impact score on life 253 + 144
Impact score on work 251 £ 1.39
Gender Female 227 65.8
Male 118 342
Marital status Unmarried 280 81.2
Married 65 18.8
BMI <18.5 45 13
18.5-24.9 262 759
225 38 ]
Smoking No 284 82.3
Yes 6l 17.7
Physical exercise No 272 788
Yes 73 21.2
Department Internal medicine 135 39.1
Surgery 11 322
Imaging or testing 59 17.1
Other 40 1.6
Education level Bachelor’s degree or below 131 38
Master’s degree or above 214 62
Working hours per week < 40 h/iweek 100 29
> 40 h/iweek 245 71
Prolonged standing No 145 42
Yes 200 58
Frequent bending or twisting No 105 304
Yes 240 69.6
Lifting heavy objects No 158 458
Yes 187 54.2
Sustained sitting No 77 223
Yes 268 777

Table 2 Univariate Analysis of Factors Related to LBP

Variable Categories LBP No LBP Correlation Coefficient P value
BMI Spearman’s rho
Low 35 10 —0.023 0.667
Medium 199 63
High 28 10
Department Chi-square test (Cramer’s V)
Internal medicine 103 32 0.021 0.985
Surgery 83 28
Imaging and testing 45 14
Other 31 9
Gender Phi coefficient
Female 184 43 —0.166 0.002
Male 78 40
Marital status Phi coefficient
(Continued)
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Table 2 (Continued).

Variable Categories LBP No LBP Correlation Coefficient P value
Unmarried 213 67 —0.006 0.907
Married 49 16
Age (years) Point-biserial correlation
coefficient
Mean + SD (n) 2832 £ 2871 % 0.032 0.679
1.80(262) 1.68(83)
Smoking Phi coefficient
No 222 62 —0.112 0.037
Yes 40 21
Physical exercise Phi coefficient
No 225 47 -0.306 <0.001
Yes 37 36
Education level Phi coefficient
Bachelor’s degree or below 96 35 0.049 0.366
Master’s degree or above 166 48
Working hours per week Phi coefficient
< 40 h/week 67 33 0.134 0.013
> 40h/week 195 50
Prolonged standing Phi coefficient
No 112 33 -0.026 0.631
Yes 150 50
Frequent bending or twisting Phi coefficient
No 66 39 0.202 <0.001
Yes 196 44
Lifting heavy objects Phi coefficient
No 123 35 —0.041 0.446
Yes 139 48
Sustained sitting Phi coefficient
No 42 35 0.268 <0.001
Yes 220 48

Multivariable Logistic Regression Analysis

The multivariable logistic regression analysis of LBP and its related factors are shown in Table 3. The results indicated
that physical exercise, weekly working hours, and sustained sitting were significant predictors of LBP (p <0 0.05). The
odds of having LBP were 82.6% lower for those who exercised than those who did not (OR = 0.174, 95% CI: 0.073—
0.414). The odds of having LBP were 15.2 times higher for those who worked more than 40 hours per week than those

Table 3 Multivariable Logistic Regression Analysis of LBP and Its Related

Factors
Factors P OR (95% C.l1.)
Male 0.061 0.556 (0.302—1.027)
Smoking 0.503 0.776 (0.37—1.628)
Physical exercise <0.001 0.174 (0.073—0.414)
Working hours > 40 h/week 0.002 15.236 (2.83—82.018)
Frequent bending or twisting 0.826 1.12 (0.408—3.077)
Sustained sitting 0.003 13.14 (2.423—71.253)
Risk Management and Healthcare Policy 2023:16 https: 2463
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who worked less (OR = 15.236, 95% CI: 2.83-82.018). The odds of having LBP were 13.1 times higher for those who
sat for a long time than those who did not (OR = 13.14, 95% CI: 2.423-71.253).

Discussion

In this cross-sectional study, we aimed to investigate the prevalence and risk factors of LBP in doctors with standardized
training in China. The main findings were that LBP was highly prevalent (75.9%) among resident doctors, and that
physical exercise, working hours per week, and sustained sitting were significant predictors of LBP.

Resident doctors with standardized training in China are required to complete a three-year program that involves
rotating through different departments, working long hours, and performing various clinical tasks. These factors may
increase their exposure to physical and psychological stressors that can contribute to LBP. The prevalence of LBP in our
study was lower than that reported in previous studies among nurses (78%)*" in China and medical students (94%) in
Saudi Arabia, but higher than healthcare professionals in China (72.8%)"” and in Northwest Ethiopia (57.46%).? In fact,
although there are many peer-reviewed studies on the prevalence or incidence of LBP, there is little agreement on its
epidemiology and its risk factors.>> > This may be due to the differences in the definition and measurement of LBP, the
characteristics of the study population, and the work environment and culture of doctors in different regions. Moreover,
our study focused on resident doctors who had completed or were undergoing standardized training for more than 1 year,
which may represent a specific subgroup of doctors who are exposed to intensive training demands and stressors that may
affect their spinal health. However, our finding was consistent with the general trend that LBP is a common occupational
health problem among health care workers worldwide.'’

The intensive demands of residency training likely contribute to the pronounced burden of LBP in this population.
China’s transition to standardized residency programs in 2015 markedly increased training intensity, with most residents
now working over 40 hours per week. Our finding that working >40 hours was independently associated with higher LBP
risk aligns with past research showing long work hours can increase the risk of musculoskeletal disorders and that having
regular working hours can be a protective factor.”® The recurring need for overnight shifts and extended duty hours may
prevent adequate rest and recovery, increasing residents’ vulnerability to LBP.* Weekly working hours can affect the risk
and severity of LBP by influencing the physical and psychological well-being of the individual.?” Long working hours
can lead to fatigue, reduced recovery time, and increased exposure to physical and psychosocial demands. Long working
hours can also interfere with the work-life balance and affect the quality of sleep, which are important for maintaining
health and well-being.?**° However, our study also found that 71% of the resident doctors with standardized training in
China worked more than 40 hours per week. This may be due to the high demand and expectation for resident doctors to
complete their training program and pass their examinations. Therefore, interventions to reduce working hours and
improve working conditions among resident doctors with standardized training in China are needed.

Sustained sitting was found to be a risk factor for LBP in our study, which is supported by the previous studies.*®'
Sustained sitting can compromise metabolic health®” and decreased muscle strength, force control and ability to maintain
balance.®® Sustained sitting can cause biomechanical changes in the spine, such as reduced disc height, increased disc
pressure, and decreased blood flow, which can lead to disc degeneration and inflammation.**’ Sustained sitting can also
result in poor posture, muscle imbalance, and reduced spinal mobility.***° However, our study also found that 77.7% of
the resident doctors with standardized training in China sat for a long time. This may be due to the nature and
requirement of their work, such as writing reports, reading articles, attending lectures, and performing procedures.
Therefore, strategies to reduce sitting time, such as standing or walking breaks, ergonomic optimizations, and promotion
of incidental physical activity should be considered for resident doctors.***!

Physical exercise was found to be a protective factor for LBP in our study, which is consistent with the current
evidence and guidelines.*>** This aligns with existing evidence that exercise strengthens core muscles, preventing
deconditioning and spine dysfunction.*** Physical exercise can reduce the risk and severity of LBP by improving the
physical and mental health of the individual.*® Physical exercise can enhance the musculoskeletal health of the spine and
modulate the pain perception in the central nervous system.*” Physical exercise can also have positive effects on mental
health, such as reducing stress,48 anxiety and depression,49 which are known to be associated with LBP.>%! However,
our study also found that only 21.2% of the resident doctors with standardized training in China engaged in physical
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exercise. This may be due to the lack of time, motivation, facilities, and support for physical activity among this
population. Therefore, interventions to promote physical activity among resident doctors with standardized training in
China are needed.

Interestingly, some established LBP risk factors like high BMI and heavy lifting did not emerge as significant in our
study, despite prior evidence linking obesity and manual handling to increased spine loading.’*** Additionally, prolonged
standing was not a significant LBP predictor, contrasting with other studies showing static standing elevates risk.>* These
discordances warrant further investigation but may reflect underlying differences in body composition, clinical duties,
and workplace ergonomics between Chinese and Western populations. Another possibility is that, due to the occupational
of resident doctors with standardized training, traditional indicators such as BMI, heavy lifting and prolonged standing
are not that important. Although BMI is used as a parameter of obesity, it cannot represent the percentage and distribution
of body fat.>> New imaging indicators such as the subcutaneous fat index (SFI) and subcutaneous fat tissue thickness
(SFTT) were superior to BMI in predicting LBP and spine degeneration.’>® Therefore, we believe that with the
improvement of examination methods, some new examination indicators may be more suitable for assessing LBP risk
factors and can be provided to employees during the physical examination of resident physicians, instead of BMI or other
traditional indicators.

Furthermore, our study also has some limitations. Ist, our study was cross-sectional, which mainly focused on the
epidemiological aspects of LBP and limited the causal inference between LBP and its risk factors. To explore the clinical
aspects and impact of LBP on resident doctors, some possible instruments and methods for assessing these aspects, such
as the Oswestry Disability Index, the Roland-Morris Disability Questionnaire, and the visual analog scale are required.
Longitudinal studies are needed to establish the temporal relationship and directionality of these associations. 2nd, our
study relied on self-reported data, which may be subject to recall bias and social desirability bias. 3rd, some factors that
have been reported to be related to LBP in previous studies, such as psychosocial factors,”’ ergonomic factors,”® and
genetic factors,”® were not assessed in our study. Finally, we also recognize that our sample may not be fully
representative of the whole population of resident doctors in China, as there may be regional and institutional variations
in the characteristics and experiences of resident doctors. Therefore, further studies with larger sample sizes, more
comprehensive measurements, and more advanced statistical methods are needed to confirm or refute our findings. Future
studies should consider these factors in their analyses.

In conclusion, our study showed that LBP was a common problem among resident doctors with standardized
training in China. Physical exercise, weekly working hours, and sustained sitting were significant predictors of LBP.
These findings suggest that we may need new indicators instead of traditional BMI, lifting and prolonged standing
interventions to predict the risk of low back pain, and interventions to prevent and manage LBP among resident
doctors with standardized training should focus on promoting physical activity, reducing working hours, and improv-
ing sitting posture. Further research is needed to confirm these findings and to evaluate the effectiveness of these
interventions.
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