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Abstract:

[Objective] Higher homogeneity of patients with musculoskeletal disorders (MSDs) may enhance
curative effects and facilitate understanding the mechanism of MSDs. The purpose of the article is to
identify the patterns of MSDs and associated risk factors in healthcare workers in a hospital of Shanghai
by latent class analysis (LCA).

[Methods] A cross-sectional study was conducted by collecting nursing workload data. Combined
with previous questionnaire data, including study subjects' information, body part-specific MSDs
prevalence, and occupational factors, LCA was used to identify MSDs patterns and risk factors.

[Results] The result of LCA showed six best clusters for MSDs: upper body pain group (y=0.208),
only low back pain group (y=0.182), minor pain group (y=0.169), neck-shoulder-waist pain group
(y=0. 152), pain in all sites group (y=0.152), and upper body-lower limb pain group (y=0.138). When
occupational factors entered the model, “lack of rest” was found in each pattern (p>0.7), and
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“moving heavy objects” was in the “upper body-lower limb pain group” (p=1.000). After grouping by workload, the best-fit results were
4 categories in each workload group. The light workload group included only low back pain group 1 (y=0.155), only low back pain group
2 (y=0.183), pain in all sites group (y=0.257), and upper body pain group (y=0.405). The medium workload group included neck-ankle-
foot pain group (y=0.151), minor pain group (y=0.270), pain in all sites group (y=0.156), and upper body pain group (y=0.422). The heavy
workload group included only low back pain group (y=0.390), neck-shoulder-waist pain group (y=0.195), pain in all sites group (y=0.131),
and upper body and lower limb pain group (y=0.284). In the career length analysis, all ORs were greater than 1.000, and except the neck-
shoulder-waist pain group and the upper body pain group of the heavy workload group, the rest were statistically significant (P<0.05).

[Conclusion] The patterns of MSDs in the studied healthcare workers are identified. Being exposed to different occupational risk factors
would lead to different MSDs patterns. The healthcare workers who move heavy objects, for instance, are more likely to be found in the
upper body-lower limb pain group. Different workloads would also lead to different MSDs patterns. Higher age and work age would be

associated with pain in multiple body sites.

Keywords: healthcare worker; musculoskeletal disorder; disease pattern; risk factor; latent class analysis
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Table 1 Fit indices of different latent class models
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2433 (2-cluster) 541.440 579.440
34N (3-cluster) 285.069 343.070
44433 (4-cluster) 245.392 323.392
5432 (5-cluster) 209.504 307.504
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7 N4k (7-cluster) 165.752 303.752
8 /M43 (8-cluster) 152.023 310.023
9 N4>k (9-cluster) 137.208 315.208
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Figure 1 Conditional probability distribution of MSDs patterns
in healthcare workers in a hospital of Shanghai
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Figure 2 Latent class probabilities of 6 clusters of MSDs
in healthcare workers in a hospital of Shanghai
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Table 2 Conditional probabilities of occupational risk factors of 5 clusters of MSDs in healthcare workers in a hospital of Shanghai
ESRREE L¥SRBHL  E¥5RE4H2  LL¥FRTREAR4E TREREA

H.'D\ﬂk % Low back pain Upper body pain Upper body pain Upper body-lower limb Neck-shoulder-waist
Occupational risk factors group group 1 group 2 pain group pain group

K B8] 342 T #E (Standing at work) 0.533 0.608 0.419 0.627 0.791
= E ) 2 (Moving heavy loads , kg)

5~ 0.064 0.353 0.000 1.000 0.000

20~ 0.064 0.000 0.019 1.000 0.104
REARE (Less rest) 0.741 0.932 0.901 1.000 0.979
JNEE (Working overtime) 0.225 0.629 0.553 0.707 0.538
71 (Exertion) 0.120 0.619 0.260 0.980 0.418
F T4 (Handwork) 0.190 0.624 0.201 0.882 0.287
EE MHE{EL (Repetitive operations) 0.203 0.867 0.105 0.823 0.794
RNRZEHFEN© (Working in uncomfortable postures) 0.073 0.829 0.091 0.922 0.171
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[Note]a: Moving heavy loads includes carrying , lifting, and pulling. As the distributions of conditional probabilities of the three items are similar, only
the conditional probability of carrying is shown in the table. b: Repetitive operations include four sub-items. overall, arm, torso, and head. As
the distributions of the four conditional probabilities are similar, only the conditional probability of overall is shown in the table. c: Working in
uncomfortable postures includes overall, bending, uncomfortable posture of neck, and uncomfortable posture of wrist. As the distributions of the
four conditional probabilities are similar, only the conditional probability of overall is shown in the table.
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[Note] A: Light workload; B: Medium workload; C: Heavy workload.
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Figure 3 Conditional probability distribution of MSDs in healthcare worker groups with different workloads in a hospital of Shanghai
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Figure 4 Latent class probabilities of MSDs in healthcare

workers with different workloads in a hospital of Shanghai
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