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Background: Musculoskeletal disorders (MSDs) affecting healthcare workers (HCWs) must be consid-
ered and addressed as a serious issue. Thus, it is important to incorporate ergonomics into clinical practice 
to prevent MSDs. The objectives of this study were to investigate HCWs’ knowledge, attitudes, and practices regarding ergonomics in 
a large governmental healthcare facility.
Methods: A cross-sectional study was conducted in which the participants were interviewed to complete a validated four-section 
questionnaire (demographic data, knowledge, attitudes, and practice information related to ergonomics). The questionnaire was newly 
self-developed based on a literature review and was pilot tested after development.
Results: This study included 273 HCWs. Their average knowledge score regarding ergonomics was 2.6, or “fair to good.” Overall, the 
participants reported good attitude scores, with a total average score of 1 and 2, or “agree to strongly agree.” The findings also 
indicated that appropriate ergonomics practices were often not implemented, as the average practice score was 1 to 2, or “always to 
sometimes engaging in bad practice.” The risk factors of being Saudi, being a woman, and having low academic achievement were 
associated with poor knowledge, attitudes, and practices related to ergonomics among HCWs.
Conclusion: This study showed that the majority of the participants had fair knowledge and good attitudes toward ergonomics at 
work while practicing. However, the practice of ergonomics at work was not implemented. It is important to apply ergonomics at work 
to prevent MSDs; therefore, ergonomic principles should be included in the undergraduate health curriculum for all HCWs, with 
emphasis on practicing ergonomics in their routine clinical work.
Keywords: ergonomic hazards, knowledge, attitude, practice, healthcare worker

Introduction
The International Ergonomics Association defines ergonomics as

the scientific discipline concerned with the understanding of interactions among humans and other elements of a system, and the 
profession that applies theory, principles, data, and methods to design to optimize human well-being and overall system 
performance.1 

Ergonomics is also the study of planning the task to fit the laborer (ie, fitting the workstation/task to meet the make-up of 
the workers) instead of compelling the laborer’s body to fit the work.1,2 Adjusting activities, workstations, apparatuses, 
and gear to fit the laborer can assist with decreasing the actual impact of the task on the laborer’s body and drive out 
numerous conceivably genuine and crippling occupational musculoskeletal disorders (MSDs).2–4

MSDs occupy 34% of all lost workday illnesses;5 businesses report almost 600,000 MSD cases requiring time away 
from work each year. Yearly, this represents $15–18 billion in worker’s compensation direct expenses and up to as much 
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as $50 billion for indirect expenses in the United States.5 For HCWs in the Kingdom of Saudi Arabia (KSA), around 85% 
of nurses reported encountering no less than one episode of musculoskeletal symptoms.6

The physical redesign of worksites must also be accompanied by appropriate worker practices. Healthcare work is 
a particularly challenging context to which to apply ergonomic designs because the work is variable and requires 
behavioral collaboration between the HCWs and their patients. Numerous patients/occupants (particularly in nursing 
homes) are absolutely reliant upon staff to participate in activities of day-by-day living, such as dressing, washing, 
general caretaking, and toileting. Every one of these activities includes several postures required to deal with or move 
patients/occupants that could lead to the development of MSDs. These MSDs lead to exacerbated injury costs, elevated 
turnover rates, a greater number of sickness absences, and employees shortages.7–9

There are many programs focused on preventing MSDs in HCWs, with most focusing on training (knowledge 
transmission). Some ergonomics intervention studies emphasizing training have been shown to be beneficial to HCWs by 
reducing back pain among nurses. However, the persistence of frequent back pain in HCWs suggests the need for an 
additional approach (eg, back school). Combining physical therapy with ergonomics practices to mitigate occupational 
back pain among nurses has proven to be effective.10,11

The literature review indicated that specific questions and information related to knowledge, attitudes, and practices 
toward mitigating ergonomic hazards among HCWs that were published in previous studies can be utilized in future 
research.7–11

Psychological approaches that have been used to encourage ergonomically safe practices have combined health belief 
model concepts with the technology acceptance model for personal health management. In addition, an emphasis on 
using self-efficacy to promote health behaviors can significantly affect workers’ health.12,13

The KSA initiated a program known as Vision 2030 with the ultimate goal of reducing the country’s costs, including 
work-related injuries from MSDs, and increasing workers’ productivity.14 Therefore, the findings of this study could help 
policymakers achieve the goals of Vision 2030.

The objectives of this study were to investigate HCWs’ knowledge, attitudes, and practices regarding ergonomics in 
a large governmental hospital. Ultimately, the findings will highlight the importance of ergonomic preventive measures 
in day-to-day healthcare practices.

Methods
This research was conducted in the Dammam Medical Complex in Dammam City, KSA. A cross-sectional study was 
carried out with a convenience sample of 273 HCWs. The participants were interviewed to complete a four-section 
questionnaire (demographic data, knowledge, attitude, and practice information related to ergonomics). The questionnaire 
was newly self-developed based on a literature review and was pilot tested after its development. A total of 20 subjects 
participated in the pilot study.

The biodata of the participants included age, gender, nationality, education level, job title, and work experience. 
Furthermore, we asked the participants whether ergonomics courses were included in their undergraduate health 
curricula. All workers were invited to complete a questionnaire (Appendix 1). The structured questionnaire had 31 
questions subcategorized under three main indices:

1. Knowledge Index (KI): The HCWs’ knowledge regarding applying ergonomics to prevent work-related MSDs 
was investigated (10 questions). The KI score ranged from 1 to 4 (poor, fair, good, and very good), with a higher 
score indicating better knowledge.

2. Attitude Index (AI): This contained information on the perceived importance of preventing MSDs (16 questions). 
The range for each attitude-related question was 1 to 5 (strongly agree, agree, neutral, disagree, and strongly 
disagree), with a lower number indicating a better attitude. A composite attitude score (AI) was calculated by 
summing the values from all 16 attitude questions; the total range for this variable was from 16 to 80.

3. Practice Index (PI): This contained information on self-reported practice during work (5 questions). The range for 
each practice-related question was 1 to 4 (always, sometimes, rarely, and never), with a higher number indicating 
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better practice. A composite practice score (PI) was calculated by summing the values from all 5 practice 
questions; the total range of this variable was from 5 to 20.

A research supervisor at Imam Abdulrahman Bin Faisal University validated the contents of the questionnaire using 
Cronbach’s alpha values for knowledge, attitudes, and practice regarding ergonomics, which were 0.67 (95% confidence 
interval [CI]: 0.66–0.69), 0.78 (95% CI: 0.74–0.79), and 0.81 (95% CI: 0.80–0.86), respectively.

Ethical Considerations
The study protocol was approved by the Ethical Committee of the General Directorate of Health Affairs of the Ministry 
of Health in the Eastern Province of the KSA (MOH-IRB-2018-4). It was also approved by the Ethical Committee of 
Imam Abdulrahman Bin Faisal University. Verbal consent was obtained from each participant because no invasive 
procedures were involved in this study, which was endorsed by the Ethical Committee. All procedures involving human 
participants were conducted in accordance with the ethical standards of the institutional and/or national research 
committees and in consideration of the 1964 Helsinki Declaration and its later amendments or comparable ethical 
standards.

Data Analysis
All independent variables were cross-tabulated with the three dependent index variables. In the bivariate analysis, the 
association between variables was tested using t-tests or the Kruskal–Wallis test for continuous covariates and chi-square 
tests for categorical data. Spearman’s rank correlation was also utilized to investigate the relationships between 
continuous and interval categorical variables. Tukey’s test was also used in the statistical analysis.

Regression models were explored for each index variable. Gender and age were included for face validity. Other 
variables were included in the linear and logistic regression models due to tabular significance with the outcomes of 
interest. The data were entered and analyzed using IBM SPSS Statistics version 22.0 (Chicago, IL, USA). A P-value of < 
0.05 was considered statistically significant.

Results
A total of 273 HCWs from the Dammam Medical Complex participated in this study. Table 1 shows the participants’ 
characteristics. It was noted that 8.1% of the participants were less than 25 years old, 59.3% were between 25 and 49 
years old, and 32.6% were 50 years old or older. Of the participants, 71.4% were male, and 28.6% were female. 
Additionally, 74.7% of the participants were Saudis, whereas 25.3% were non-Saudis. The majority of the HCWs in this 
study had degrees: 31.2% had a bachelor’s degree as their highest qualification, and 21.2% had a master’s degree and/or 
PhD. With regard to job titles, 60.4% of the participants were nurses, 4.4% were residents, 8.8% were technicians, and 
26.4% were physicians. As for the amount of work experience, 28.6% of the participants had less than 5 years of 
experience, 27.1% had between 5 and 10 years, and 44.3% had more than 10 years.

As shown in Table 2, the average knowledge score, KI, was 2.6, or “fair to good.” Overall, the participants reported 
good attitude scores, with a total average AI score of 30/80. The average for each of the 16 attitude questions was 
between 1 and 2, or “agree to strongly agree.” Results indicated that appropriate practices were often not implemented, as 
shown by a total average PI score of 10/20 from the 5 questions. The average of the answers for each of the 5 practice 
questions was 1 to 2, or “always to sometimes engaging in bad practice.”

The three indices all differed according to education level. Workers (physicians) who were board certified had better 
knowledge (mean = 3.04, p = 0.01), attitudes (mean = 25.3, p = 0.002), and practices (mean = 10.8, p = 0.002) than other 
workers. The workers with a diploma had the worst knowledge (mean = 2.5, p = 0.01), attitudes (mean = 30.4, p = 
0.002), and practices (mean = 9.3, p = 0.002). These results are shown in Table 3.

There were statistically significant differences in the three indices according to job category, as physicians had the 
best attitudes (mean = 28.6, p = 0.02) and practices (mean = 10.7, p = 0.02) compared to the other job categories. The 
post hoc test (Tukey’s test) results showed that there was a significant difference in the mean scores for attitudes and 
practices among physicians (p = 0.014 and p = 0.012, respectively).
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Technicians and pharmacists showed the worst attitudes toward ergonomics (mean = 31.7 and 30.8, respectively, p = 
0.02), whereas they had good ergonomics practices (mean = 9.4 and 10, respectively, p = 0.02). Knowledge of 
ergonomics was statistically insignificant for all job categories. These results are shown in Table 4. All Saudi participants 
indicated that ergonomics courses were not included in their undergraduate health curricula.

The non-Saudis also had higher knowledge, with an average of 2.8 (“good”) compared to 2.5 for the Saudis (p = 
0.006). The Saudis’ attitudes toward ergonomics were not as positive as non-Saudis’ (mean = 30.1 compared to 25.3, 
respectively, p = 0.041). Non-Saudis had better ergonomic practices (mean = 10.7 compared to 9.9 on average, p = 
0.005). These results are shown in Table 5.

Univariate regression analyses showed that AI was significantly associated with nationality (p = 0.01); Saudis had 
worse AI scores on average than non-Saudis. Physicians had better AI scores than nurses (p = 0.02). From the 

Table 1 Demographic Characteristics of the Participants

Variable N = 273 %

Age < 25 22 8.1

25−49 162 59.3

≥ 50 89 32.6

Gender Male 195 71.4

Female 78 28.6

Nationality Saudi 204 74.7

Non-Saudi 69 25.3

Education Level Bachelor’s Degree 85 31.2

Diploma 66 24.2

Master’s Degree and/or PhD 58 21.2

Physicians with Board Certification 64 23.4

Job Title Residents 12 4.4

Technicians 24 8.8

Physicians (Consultants or Specialists) 72 26.4

Nurses 165 60.4

Work Experience in Years < 5 78 28.6

5−10 74 27.1

> 10 121 44.3

Note: N = The total sample of 273.

Table 2 Knowledge, Attitudes, and Practice Toward Ergonomics Among the Participants

Variable Mean Standard Deviation (SD) Median Min Max Potential Ranges

Knowledge 2.6 0.7 3 1 6 1−7

Attitude 29.4 8.1 30 16 64 16−80

Practice 10.06 2.33 10 5 17 5−20

Note: ANOVA test.
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regression model for PI, those with a diploma engaged in significantly worse practices than those with a bachelor’s 
degree or board certification (p = 0.01 and p = 0.04, respectively). Men engaged in significantly better practices than 
women (p = 0.03).

A multiple logistic regression model was used to explore the relationship between the aforementioned covariates and 
KI (comparing the odds of good or very good knowledge to very poor or poor knowledge). Workers with board 
certification had significantly higher odds of having good knowledge than those with a bachelor’s degree, with an 
odds ratio of 3.6 (95% CI: 2.8, 6.1; p = 0.02).

Discussion
MSDs have been reported as common and costly problems among HCWs, and they have been attributed to the poor 
design of workplace ergonomics. However, this study and previous studies have also found that ergonomics was 
neglected from both the knowledge and practice perspectives by HCWs during clinical work.15–18

Table 4 Differences in the Three Indices According to Job Title

Job Title Knowledge Attitude Practice

Mean SD Mean SD Mean SD

Physician 2.8 0.15 28.6 1.8 10.7 0.4

Nurse 2.4 0.07 29.5 0.96 9.5 0.25

Pharmacist 2.6 0.18 30.8 1.95 10 0.77

Resident 2.5 0.1 30.5 1.08 10.3 0.3

Technician 2.5 0.09 31.7 1.2 9.4 0.36

P-value 0.81 0.02 0.02

Note: ANOVA test.

Table 5 Differences in the Three Indices According to Nationality

Nationality Knowledge Attitude Practice

Mean SD Mean SD Mean SD

Non-Saudi 2.8 0.12 25.3 1.05 10.7 0.41

Saudi 2.5 0.04 30.08 0.53 9.9 0.14

P-value 0.005 0.041 0.006

Note: Student’s t-test.

Table 3 Differences in the Three Indices According to Level of Education

Education Level Knowledge Attitude Practice

Mean SD Mean SD Mean SD

Bachelor’s 2.60 0.07 30.1 0.77 10.57 0.22

Diploma 2.47 0.06 30.4 0.82 9.25 0.22

Master’s and/or PHD 2.79 0.10 26.9 1.05 10.64 0.41

Board Certified 3.04 0.15 25.3 1.4 10.78 0.37

P-value 0.01 0.02 0.02

Note: ANOVA test.
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This study revealed that the participants had fair knowledge of ergonomics in preventing MSDs, and the same finding 
was also previously reported among dental care teams.19 The HCWs in this study had positive attitudes toward 
ergonomics, but they did not implement ergonomic practices during their work, as PI scores in the current study were 
low. A similar finding was reported in other studies where HCWs also accepted the importance of applying ergonomics 
while working but neglected to implement relevant practices.20,21

In this study, there was a statistically significant association between the highest academic level of HCWs (physicians 
with board certification) and knowledge, attitudes, and practices regarding ergonomics. Furthermore, physicians, 
compared to all other job categories, had the best attitudes. These findings were in agreement with other studies that 
reported good knowledge and attitudes among participants who had more progressive academic levels and job titles, 
leading to a low prevalence of musculoskeletal complaints related to ergonomic hazards among physicians.19,22

The non-Saudis in this study had better knowledge, attitudes, and practices regarding ergonomics compared to the 
Saudi HCWs; this might be explained by ergonomics being a part of non-Saudis’ undergraduate health curriculum. This 
finding was previously reported among expatriate HCWs working in the KSA.23

In this study, we found that the participants had fair knowledge and poor practices regarding ergonomics during their 
daily work activities. Risk factors for this outcome included being Saudi, being a woman, job title, and low academic 
achievements.

HCWs are prone to MSDs due to their lack of awareness of ergonomic principles when practicing clinical work. If 
ergonomic principles were applied in healthcare facilities, occupational ergonomic health hazards could be prevented, 
enhancing HCWs’ safety.24–26 These occupational ergonomic hazards at hospitals include the design of the workplace 
and workstation, working in awkward positions, and repetitive procedures.9,27 Program administrators should consider 
a job’s characteristics and required physical tasks to provide important intervention opportunities for preventing work- 
related MSDs among the staff. A behavioral preventive model should be applied. Our results are consistent with the 
widely used Health Belief Model.28 This is a mental well-being conduct model to clarify and anticipate well-being- 
related practices, especially the adoption of healthcare services. Unless workers understand and believe that the health 
consequences of ergonomic hazards are both serious and preventable, prevention efforts may remain inadequate. 
Additionally, a clear and concise protocol policy statement, along with health and safety committees, is needed for 
the management and prevention of MSDs to contribute through occupational health programs.29,30 The results that 
demonstrated that HCWs had fair to good knowledge of ergonomics showed that the respondents clearly endorsed this 
idea.

Conclusion
This study showed that the majority of participants had fair knowledge and a good attitude regarding ergonomics at work. 
However, ergonomic practices were not generally implemented at work. Risk factors identified in this study included 
being Saudi, being a woman, and holding a low academic degree. It is important to apply ergonomics at work to prevent 
MSDs; therefore, ergonomic principles should be included in the undergraduate health curriculum for all HCWs to 
emphasize the practice of ergonomics in their routine clinical work.

Limitations of This Study
● This cross-sectional study was susceptible to survivor bias because it assessed prevalence rather than incidence and 

did not consider workers who had retired or resigned.
● This study was subject to reporting bias, as personal data were collected via a questionnaire.
● The researchers were unable to find many national statistics with which to compare our findings directly.
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