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Purpose: Musculoskeletal disorders (MSDs) are one of the main causes of health-related absenteeism. MSDs were a known problem among healthcare workers (HCWs) even before COVID-19. The pandemic, with its associated stresses and changes in working conditions, may have influenced the incidence and duration of MSDs-related sick leave (SL) among HCWs. The aim of this study was to compare the incidence and duration of MSDs-related SL among HCWs before and during the COVID-19 pandemic, with a focus on differences between age and gender groups.

Methods: A retrospective analysis was conducted using Slovenian national SL data on work-related MSDs within NACE Rev. 2 “Human health activities” for 2019, 2020, and 2021, categorized by gender and age.

Results: The study found that older HCWs, particularly women, consistently had a higher incidence of work-related MSDs SL than their younger counterparts. However, during the pandemic, MSDs were more common among younger men, while the average duration of SL was longer among younger women. On the other hand, in older HCWs, the average SL incidence decreased during the pandemic, while the SL duration substantially increased.

Conclusion: The dynamics of MSDs related SL among HCWs are complex and influenced by several factors, including the challenges posed by the COVID-19 pandemic. Healthcare managers should implement tailored strategies to address MSDs-related absenteeism among specific groups of HCWs to promote a healthier workforce and ensure a resilient healthcare system during health crises.
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1 Introduction

Musculoskeletal disorders (MSDs) are the main cause of health-related absenteeism in the European Union (42). These illnesses are predominantly caused by physically demanding activities, especially if they are associated with psychosocial challenges (42). In the health and social care sector (HCWs), the prevalence of MSDs is above average: almost a quarter of employees report significant symptoms of MSDs (42, 43, 49). Some studies report an even higher prevalence of MSDs of over 80% among physiotherapists, nurses, midwives, dentists and surgeons (1). The lower back, neck, shoulder and hand/wrist are the body parts most at risk. For surgeons and dentists, the prevalence of MSDs is highest in the lower back (>60%), shoulder and upper limb (35–55%), and for nurses it is >25% for the lower limb (1). Self-reported risk factors for MSDs were: repetitive use of the same posture (29.8%), treating too many patients per day (29.1%), inadequate injury prevention training (15.9%), unfavorable working conditions (11.6%) (2). The healthcare sector reports a higher incidence of psychosocial risks compared to other sectors. Prioritizing the management of MSDs in the workplace was already crucial before the COVID-19 pandemic to ensure sustainable work ability in the healthcare sector (3).

The COVID-19 pandemic, instigated by the SARS-CoV-2 virus, originated in China before spreading rapidly around the world. It was declared a pandemic by the World Health Organization on March 11, 2020 (4). This crisis placed a significant burden on HCWs, exposing them to a higher risk of contracting the virus (44) as well as increased physical, psychological and social challenges (45). Administration of the SARS-CoV-2 vaccine to HCWs showed very high efficacy against infection in the first months after full vaccination, but the efficacy of the vaccine decreases significantly after the emergence of new variants (5). The serological response to the vaccine was rather inadequate in multimorbid HCWs (6). The escalating patient count, coupled with long hours, limited rest, and heightened work stress, amplified the risk of MSDs among HCWs (7). Those with a history of COVID-19 were even more susceptible, especially to low back disorders (7). Studies on HCWs during the COVID-19 pandemic have revealed significant prevalence rates of MSDs. According to cross-sectional research, 54.2–94.9% of HCWs experienced MSDs during the pandemic (8–11), with frontline workers particularly affected, especially in the neck (73.4%) and upper back (61.4%) regions (10). While it is evident that the pandemic exacerbated MSDs in HCWs (12), comprehensive data comparing pre-pandemic and pandemic prevalence and severity remain sparse. Surveys indicate that 22% of 80 cardio-sonographers experienced exacerbated MSDs symptoms during the pandemic (13). Likewise, altered work routines, spurred by pandemic restrictions, intensified the incidence and intensity of the MSDs among 148 UK podiatrists (14).

This retrospective study aimed to contrast the incidence and duration of sick leaves (SL) due to MSDs, pre-and post-COVID-19 outbreak. We sought to discern the pandemic’s impact on MSDs-related SL, with a focus on specific HCW subgroups, based on age and gender. Our hypothesis was that a heightened incidence and prolonged SL due to the pandemic will be observed, especially among older HCWs. Grasping the SL trends in HCWs during health crises, like the COVID-19 pandemic, is vital since MSDs-related absences have been prevalent in this profession before the pandemic. The insights from this study will guide decision-makers in preemptively addressing MSDs risks in potential future pandemics, ensuring a resilient healthcare system.



2 Materials and methods


2.1 Study population and data collection

We retrospectively analyzed Slovenian national data on SL rates due to the most common work-related MSDs (Table 1) in the “human health activities” division of the NACE Rev. 2 classification of economic activities. The analysis was conducted for the years 2019, 2020, 2021 by gender and age groups: 20.0–44.9 years (younger HCWs), 45.0–64.9 years (older HCWs). Table 2 shows the characteristics of the analyzed sample (i.e., the number of workers in each calendar year for both genders and age groups). The analysis was conducted for 41,292 HCWs in 2019, 45,980 in 2020 and 47,128 in 2021. The data for this study was collected by the Slovenian Institute of Public Health Slovene: Nacionalni inštitut za javno zdravje (NIJZ). The NIJZ collects, analyses and disseminates data on the SL of employees and self-employed persons who are insured under the compulsory health insurance scheme in Slovenia. The source of the data is the certificate of justified absence from work for health reasons (eBOL) and is obtained from healthcare providers. The data collection covers the work force in all economic sectors of NACE Rev. 2 and has a legal basis in the Health Care Databases Act (ZZPPZ - Ur. l. RS 65/00, database NIJZ3) and in the Act on Personal Data Protection (ZVOP-1 - Ur. l. RS 94/07). Article 17 of the Personal Data Protection Act considers scientific research, historical or statistical purposes as lawful processing operations and therefore provides a legal basis for further processing. The sharing of data in this study was also approved by the Ethics Committee of the National Institute of Public Health [approval number: 6310–1/2021–35 (241)]. All data were anonymised at all stages of the study. The study does not contain any data that could be linked to an individual.



TABLE 1 List of the most common work-related MSDs included in the study, by body region.
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TABLE 2 Employed persons in in “human health activities” from NACE Rev. 2 classification by age and sex.
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2.2 Classification of economic activities

According to the NACE Rev. 2 - Statistical Classification of Economic Activities in the European Community, economic activities are divided into 21 sectors. The NACE Rev. 2 Sector Q, “health and social work activities” contains three divisions: “human health activities” (No. 86), “residential care activities” (No. 87) and “social work activities without accommodation” (No. 88). The “human health activities” division analyzed in our study includes short-or long-term hospitals, general or specialized medical activities (15).



2.3 Data analysis and outcome measures

For the analysis, we received anonymous data in the form of numbers representing the SL rates for the most common work-related MDSs in “human health activities” by sex and age. The average values of SL rates for 2019, 2020, 2021 were used for the analysis. The role of long-COVID-19 syndrome, SARS-CoV-2 vaccination and previous SARS-CoV-2 infection were not considered. First, we analyzed (i) the frequency of spells (SL incidence), expressed as the number of SL cases (case: one SL in a calendar year from January 1 to December 31, regardless of when SL started) per 100 employees in a year and (ii) the severity of MSDs, expressed as the average duration of one sick leave (SL duration). The number of SL cases is considered as the number of completed SL cases of MSDs in a calendar year (January 1–December 31), regardless of when the SL began. The diseases of the musculoskeletal system or connective tissue according to the International Classification of Diseases ICD-10-AM were considered: dorsopathies (M50-M54), shoulder lesions (M75), soft tissue disorders due to use, overuse and pressure (M70), other enthesopathies (M77), synovitis and tendosynovitis (M65), arthropathies (M00-M25) and carpal tunnel syndrome (G56.0). The most common work-related MSDs by body region included in the study and their classification codes are listed in Table 1. Risk ratios and their 95% confidence intervals were calculated using R (version 4.3.1) with the epi.2by2 function in the epiR package.




3 Results


3.1 Workers in “human health activities”

The number of employees in the “human health activities” division from NACE Rev. 2 Sector Q, has increased from 41,292 in 2019 to 47,128 in 2021 (Table 2). They account for 5.2% of the Slovenian workforce. More women (79%) than men (21%) are employed in this division. There are about 1.4 times more younger than older HCWs (16).



3.2 Sick leave incidence

Figure 1 and Table 3 show the SL incidence due to MSDs, by sex, age, and calendar year. In general, the incidence of SL was lower in younger compared to the older group, and this was especially pronounced in women.

[image: Figure 1]

FIGURE 1
 Sick leave incidence duo to musculoskeletal disorders among healthcare workers by sex, age, and calendar year.




TABLE 3 Incidence rates (cases per 100 employees) due to MSDs, by sex, age, and calendar year.
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Men in younger group had the lowest incidence of SL overall, with 4.79 cases/100 persons in 2019. Compared to 2019, the risk of SL was increased for 29% in 2021 in young men (RR = 1.22; CI = 1.12–1.50; p < 0.001). For women in the younger group, the SL incidence was consistent through years (range = 6.64 to 6.83 cases/100 persons). Within the younger group, women had higher SL risk than men in 2019 (RR = 1.42; CI = 1.23–1.85; p < 0.001), 2020 (RR = 1.32; CI = 1.18–1.49; p < 0.001), but not in 2021 (RR = 1.10; CI = 0.98–1.23; p = 0.068).

In the older subgroup, the SL incidence seemed to decline with years. Comparing 2019 to 2021, the risk was higher in 2019, both for men (RR = 1.31; CI = 1.11–1.55; p = 0.002) and women (RR = 1.16; CI = 1.10–1.22; p < 0.001). In the older age group, the differences in incidence between men and women were even more pronounced, with women exhibiting higher SL incidence compared to men in 2019 (RR = 1.87; CI = 1.67–2.09; p < 0.001), 2020 (RR = 2.05; CI = 1.82–2.32; p < 0.001) and 2021 (RR = 2.19; CI = 1.92–2.50; p < 0.001).

In men, the older subgroup had higher SL incidence than the younger subgroup in 2019 (RR = 1.81; CI = 1.55–2.11; p < 0.001), 2020 (RR = 1.49; CI = 1.27–1.74; p < 0.001), but not in 2021 (RR = 1.03; CI = 0.88–1.21; p = 0.675). In women, older subgroup had higher SL incidence than the younger subgroup in 2019 (RR = 2.38; CI = 2.23–2.53; p < 0.001), 2020 (RR = 2.31; CI = 2.17–2.46; p < 0.001) and 2021 (RR = 2.05; CI = 1.93–2.18; p < 0.001).



3.3 Sick leave duration

Figure 2 and Table 4 show the average SL duration by sex, age, and calendar year. Younger subgroups had relatively consistent SL durations through years, with a slight decreasing trend in men (16.6 days in 2019, 16.2 days in 2020 and 14.6 days in 2021), and a slight increasing trend in women (22.1 days in 2019, 22.9 days in 2020 and 24.1 days in 2021). Already in 2019, the average SL duration was substantially longer in the older subgroup (34.1 days in men and 38.2 days in women). The average SL duration was further increased in 2020 (55.4 days in men and 43.6 days in women) and 2021 (56.2 days in men and 43.2 days in women).

[image: Figure 2]

FIGURE 2
 Sick leave duration due to musculoskeletal disorders among healthcare workers by sex, age, and calendar year.




TABLE 4 Sick-leave severity (average sick-leave duration in days), by sex, age, and calendar year.
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4 Discussion

We found that regardless of the COVID-19 pandemic, healthcare facilities can expect the highest incidence and duration of MSDs-related SL in older HCWs of both sexes and then in younger women. MSDs are consistently more common in women, and this sex disparity increases with age. However, during the pandemic, an increase in SL incidence is expected in younger men, while young women will have longer sick leave. The SL incidence among older HCWs is lower during the pandemic, but its duration is much longer. Older HCWs are more vulnerable to changes in SL course during the pandemic.

Younger male HCWs had a significantly lower risk of MSDs than women of the same age in 2019 and 2020, but this was not the case in the 2021 pandemic year. At that time, SL incidence was the same in men and women, reflecting an increase in MSDs in younger men. While younger men and women had a similar MSDs related SL incidence, women stayed at SL much longer on average (24.1 days) than men (14.4 days) (Figure 2). From these observations, we conclude that during the pandemic period, an increased incidence of MSDs should be expected in younger male HCWs and a longer SL duration in younger female HCWs. Among younger males, it is interesting to note; that their MSDs-related SL is on average 2 days shorter in 2021 compared with previous years (Figure 2). It is possible that they returned to work during COVID-19 pandemic before they had fully recovered from MSDs and that they are affected by presentiseem. Literature indicates that 13.6% of frontline physicians reported presenteeism (17), which was also found among nurses and respiratory physical therapists (18). Clearly, HCWs feel a duty to patients and their colleagues to work whenever possible (19). Therefore, it is important to control presenteeism in HCWs because its affects individual’s performance and health (20, 21). In MSDs, delaying treatment have a negative impact on health (22), as it increases disease recurrence (23) and treatment costs (24). Therefore, healthcare managers should pay attention to improve the detection and management of presenteeism in emergencies such as pandemic, especially in younger male HCWs.

Similar to other studies (25, 26), we observed that women are more frequently affected by MSDs, with this gender disparity amplifying with age (27, 28) (Figure 1). Women seem to be at an elevated risk for MSDs compared to men (26, 29), even when undertaking similar work tasks (30), and particularly during prolonged repetitive work (29). Given these findings, it’s imperative for managers to prioritize the well-being of female HCWs, especially those in the older age subgroup, to minimize the risk of MSD-related sick leaves, irrespective of any future pandemic scenarios.

Interestingly, the incidence of MSDs sick leave in older HCWs decreases from pre-pandemic to pandemic (Figure 1), whereas the severity of MDSs increases (Figure 2). The decline in SL incidence intensified with each year of the epidemic, with the greatest decline in 2021 compared with 2019 (31% in men and 16% in women) (Figure 1). It is doubtful that the decline in sick leave reflects the decline in MSDs during the COVID-19 pandemic. It is more likely that measures taken during the pandemic to protect people’s health changed the pattern of sick leave. It is also possible that administration workers (recorded as employees in healthcare activities) who worked from home during the pandemics experienced the MSDs symptoms without taking sick leave. Home-based workers were found to have a higher risk of experiencing MSDs than employees in the locations during the first year of COVID-19 pandemic (31). In parallel with a decrease in SL incidence among older HCWs, we can observe an increase in the duration of average SL during the pandemic (Figure 2). On March 13, 2020, the Ministry of Health of the Republic of Slovenia issued the Order on Temporary Measures to Control the Spread of COVID-19 Infectious Disease (Official Gazette of the Republic of Slovenia, No. 22/20 and 32/20), which states that all specialist examinations and surgical procedures will be canceled for all healthcare providers, except for medical services marked as urgent and very urgent, oncology services, and treatment of pregnant women. This measure also applies to rehabilitation and other non-urgent forms of treatment (32). This order expired on 6/1/2020, but the epidemic was proclaimed again on 11/16/2020 and continued into 2021. It is possible that the disruption of access to healthcare services influenced the more difficult course of MSDs, which was particularly evident among older HCWs. The literature reports that confinement had negatively impacted the musculoskeletal health of patients with MSDs. Up to 35% of them reported worsening health-related quality of life after the COVID-19 pandemic (33). Interventions related to preventing the spread of the SARS-CoV-2 virus negatively impacted early treatment and treat-to-target strategies (34) and reduced the quality of life of people with inflammatory rheumatic diseases and MSDs (35). At the beginning of the epidemic, the Slovenian Association of Occupational, Transport and Sports Medicine Association issued a risk assessment and measures on COVID-19, which states, “If it is necessary to designate some workers to wait at home to ensure safe working conditions in the company, we advise giving priority to the more vulnerable groups of workers,” which include older workers and those with more severe diseases [38]. It is possible that these measures have also contributed to older HCWs being less likely to take sick leave for MSDs, as remaining at home could reduce the need for sick leave. Some other aspects of the MSDs pathogenesis in HCWs with COVID-19 need to be emphasized. Studies on the molecular background of acute and chronic pain have linked TRP channels which are responsible for nociception to COVID-19. The pathophysiology in COVID-19 patients is similar to the effects generated by TRPV-1 stimulation. Therefore, TRPV-1 desensitization could be beneficial for the treatment of COVID-19 and its symptoms, as well as back pain that often accompanies COVID-19 infection (36). The incidence of SARS-CoV-2 infection in HCWs varied widely during the different phases of the pandemic. About a quarter of positive HCWs had an asymptomatic infection, especially in those who were partially or fully vaccinated and in subjects with previous infections (37). The long-term consequences of the pandemic remain a major public health priority. In HCWs, different tissues show different rates of aging after SARS-CoV-2 infection, with lung tissue being more susceptible to accelerated aging (38).

The literature comparing sickness absence among HCWs before and during the COVID-19 pandemic is limited and inconsistent. Edge et al. reported a substantial decrease (29.3%) in sickness absence due to MSDs during the first wave of COVID-19 among HCWs in England. A much smaller decrease (4%) from 2019 to 2020 was observed in primary HCWs from Brazil (46). The higher threshold for sick leave utilization due to illnesses not directly attributable to Sars-CoV-2 infection was possible because of the need to respond to the emergency caused by COVID-19 (47). Sickness absence due to neck and/or back disorders among primary HCWs in Qatar was similar in 2019 and 2020, but was significantly higher in the second wave than in the first wave of COVID-19 (48). On the other hand, we find more data in the literature on the prevalence of MSDs in HCWs during the COVID-19 pandemic. Musculoskeletal pain in the last 7 days was confirmed by 65% of respondents, with 54% reporting the most severe pain in the lower back (39). 73.9% of nurses reported the presence of MSDs symptoms in the last one-year period, with the most common complaint being lower back pain (42%) (40). During the COVID 19 pandemic, 63.9 of dental staff had symptoms of lower back pain over a 12-month period (41).

MSDs are a major cause of work-related morbidity and require the development of strategies to reduce the related absenteeism. Effective management of MSDs improves the health of the workforce and strengthens the resilience of the healthcare system, especially in the face of global health crises. Targeted measures based on the demographics of the healthcare workforce can optimize these outcomes. It would be useful to place a stronger focus on ergonomics and optimizing the work environment in times of high stress, such as during a pandemic. Attention should also be paid to potential presenteeism.


4.1 Limitations and perspectives

Several limitations of this study must be acknowledged. While the data allow for pre-pandemic and pandemic comparisons, they do not consider temporal variations due to other factors that might influence MSDs independently of the pandemic. The study relies on aggregated data that could mask individual differences or unique experiences. The study findings are based on Slovenian national data and may not be generalisable to HCWs in other countries with different healthcare systems or responses to the pandemic, although countermeasures to contain the spread of COVID-19 were likely similar in most western countries. The role of long-COVID-19 syndrome and SARS-CoV-2 vaccination were not considered. The number of previous SARS-CoV-2 infection was not clarified. Future studies could consider interventional approaches to identify effective strategies to reduce MSDs among HCWs during health crises, particularly in the area of ergonomics and optimizing the work environment.




5 Conclusion

This study examined the impact of the COVID-19 pandemic on the incidence and duration of musculoskeletal disorders (MSDs)-related sick leave (SL) among healthcare workers (HCWs). During unprecedented health crises such as the COVID-19 pandemic, different groups of HCWs show distinct SL patterns compared to the pre-pandemic period. Older HCWs are particularly vulnerable to shifts in SL due to MSDs. In this population, the average SL incidence decreased, but the duration of SL increased during the pandemic. This suggests that older HCWs on SL for MSDs generally had a more difficult disease course. Interestingly, the mere incidence of SL during a pandemic may not give a complete picture of the prevalence of non-infectious diseases such as MSDs. The underlying dynamics may be obscured, leading to underestimation or misunderstanding. For example, despite a consistent SL incidence across pandemic years, younger male HCWs have on average a shorter MSDs-related SL compared to their female counterparts. This discrepancy may indicate an insufficient recovery period for young male HCWs, potentially posing long-term health risks. With MSDs being one of the most common work-related diseases, it is crucial for healthcare managers to develop strategies and minimize MSDs-related absenteeism. This not only promotes a healthier workforce, but also a more resilient healthcare system, especially during global health emergencies. Tailored interventions targeting specific HCWs demographic groups could help achieve these goals.
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Body region  Included musculoskeletal disorders

Upper back Cervical disk disorders (M50.0-M50.9), cervicoeranial
syndrome (M53.0), cervicobrachial syndrome (M53.1),
cervicalgia (M54.2).

Lower back Other intervertebral disk disorders (M51.0 - M51.9),
sciatica (M54.3), lumbago with sciatica (M54.4), low back
pain (M54.5).

Shoulder Adhesive capsulitis of shoulder (M75.0), rotator cuff tear or

(M75.1), bicipital

is of shoulder (M75.3),
impingement syndrome of shoulder (M75.4), bursitis of
shoulder (M75.5), other shoulder lesions (M75.8), shoulder
lesion, unspecified (M75.9)

rupture, not specified as traumat
tendinitis (M75.2), calcific tendi

Elbow Medial epicondylitis (M77.0); lateral epicondylitis (M77.1);
olecranon bursitis (M70.2); other bursitis of elbow (M70.3).

Hand and wrist Osteoarthritis of irst carpometacarpal joint (M18.0-
MI8.9); radial styloid tenosynovitis (de Quervain) (M65.4);
crepitant synovitis of hand and wrist (M70.0); peri arthritis

of wrist (M77.2); carpal tunnel syndrome (G56.0).

Hip Osteoarthritis of hip (M16.0-M16.9); other articular
cartilage disorders of hip (M24.15).

Knee Osteoarthritis of knee (M17.0-M17.9);internal
derangement of knee (M23.0-23.9); prepatellar bursitis
(M70.4);other bursitis of knee (M70.5); synovial cyst of
popliteal space [Baker] (M71.2).

Ankle Primary osteoarthritis of ankle and food (M19.07);
secondary osteoarthritis of ankle and (M19.27); other and

unspecified osteoarthritis (M19).
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