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Abstract

Objective: The purpose of this study was to conduct a self-reported questionnaire survey on work-related
musculoskeletal disorders (WMSDs) among Japanese radiological technologists (RTs) and to report the rela-
tionship between related WMSDs and social-psychological factors.

Methods: Information of RTs in Okayama Prefecture, Japan, were surveyed from February to April 2021
through mail and websites. Data on individual characteristics, social-psychological factors in the workplace,
and the presence of WMSDs were collected. Social-psychological factors were assessed using the Work Or-
ganization Assessment Questionnaire (WOAQ). Multivariate logistic regression analysis was used to assess the
relationship between WMSDs and the WOAQ total score. The same analysis was performed for the five
WOAQ sub-items.

Results: Among the 123 participants, 67 (54.5%) had WMSDs, and approximately 60% had lower back pain.
Multivariate logistic regression analysis revealed that WMSDs were significantly associated with the WOAQ
total score, with an odds ratio of 0.96 (95% CI=0.93-0.99; p=0.017). In the sub-item analysis, the “quality of rela-
tionship with management” and the “quality of the physical environment” revealed a significant relationship
with WMSDs.

Conclusions: We conducted a questionnaire survey on WMSDs in Japanese RTs. WMSDs were observed
in more than half of the RTs, and most of them had lower back pains. It was suggested that WMSDs of RTs
were positively influenced by social-psychological factors, which is also observed in other medical professions.

(JJOMT, 70: 124—130, 2022)
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Introduction

Work-related musculoskeletal disorders (WMSDs) are symptoms caused or aggravated by occupational
risk factors, such as feeling of discomfort, damage or persistent body pains in muscles, joints, tendons, liga-

"™ WMSDs are the most prevalent occupational diseases in

ments, nerves, bones, and the circulatory system
modern societies and working populations. These have been reported not only in the industry but also in the
medical field, especially among medical professionals such as nurses, occupational and physical therapists™™.
Daily work activities, such as lifting and transferring of patients, tiring positions, and awkward postures can
cause WMSDs””, which are mostly characterized by lower back pain and cervicobrachial syndrome. It has
also been reported that these WMSDs symptoms are greatly affected by social-psychological factors in addi-
tion to physical factors™ ™.

Radiological technologists (RTs) have heavy physical burdens encountered in work, such as radiation ex-
posure, equipment operation, wearing of lead aprons, and patient handling (transfer to the imaging table, pa-

tient positioning, etc.). The associated psychological burden is also expected to be heavy due to the urgency of
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the work, demand for accurate evaluation, overwork due to shifting work schedules, and human interactions
within the workplace. Considering all these, WMSDs of RTs are expected to be influenced by both physical
and social-psychological factors, as experienced by other medical professionals. However, there are only few
reports on the topic. It seems that the WMSDs of RTs have more social-psychological factors than physical
ones. This is due to less direct patient-handling tasks at work compared to other healthcare professionals. In-
stead, RTs are expected to work under stress, such as providing accurate images during an emergency and in-
teracting with multiple professions. Therefore, it is important to also consider and emphasize the social-
psychosocial factors associated with WMSDs.

In previous studies on the relationship between WMSDs and social-psychological factors among medical
professionals, there are many reports using questionnaires on individual psychological factors related to pain,
fear, and depressive symptoms, and others™ ™. However, due to the nature of the medical profession, it seems
more appropriate to consider social-psychological factors, including human relationships in the workplace and
the work environment. The Work Organization Assessment Questionnaire (WOAQ) was reported in 2006 by
Griffiths et al. and is a good predictor of well-being, subjective health, and job satisfaction'®. The WOAQ was in-
itially developed to help organizations in the manufacturing sector identify the factors related to the design
and management of work, and to measure their impact on employee health and well-being'. Although the
WOAQ was originally developed for the manufacturing industry, it has already been validated and applied to a
range of sectors, occupations, and workplace environments. For example, it has been utilized successfully in

"9 public sector”, and financial sectors. There are also few reports on WMSDs for

the medical (i.e., nurses)
RTs.

Based on the nature of the work of RTs, it is important to examine related social-psychological factors us-
ing the WOAQ. Therefore, the purpose of this study was to conduct a questionnaire survey and examine the

relationship between WMSDs and social-psychological factors in Japanese RTs.
Methods

<Participants >

The 735 participants were all members of the Okayama Prefectural Radiological Technologists Associa-
tion in Japan.

<Survey method >

This cross-sectional study used questionnaires and was conducted from February to April 2021. After ob-
taining approval from the board of directors of the Okayama Prefecture Radiological Technologists Associa-
tion, the questionnaire and the QR code of the Google form were sent to the RT participants by mail. The pur-
pose of this study was explained by writing on paper or online, and it was clearly stated that the respondents
agreed to participate in the study by answering the questionnaire. Most of the participants completed the on-
line questionnaire. However, those who had difficulty answering online wrote the answers on paper and re-
turned the questionnaire by mail.

< Questionnaire >

The survey items included individual characteristics (age, sex, height, weight, BMI, years of experience,
etc.), presence or absence of WMSDs in the past year (most painful region), and WOAQ. The WOAQ was
measured as a general 28-item summative factor, with a five-factor structure. The five-factor structure in-
cludes: “quality of relationships with management,” “reward and recognition,” “workload issues,” “quality of re-

"% The participants were asked to rate

lationships with colleagues,” and “quality of the physical environment
how problematic or good each item was for them on a 5-point Likert scale (from “Very much more” or
“Enough” [5] to “Very bad” or “Not at all” [1]). The score was calculated using the total score of each item (score
range: 28-140 points). The structure of each factor was calculated in the same manner. Since the item “Work-
load issues” is a reverse item, the score was converted and calculated for statistical analysis. The lower the
WOAQ score, the greater the influence of social-psychological factors.

<Statistical Analysis>

Multivariate logistic regression analysis was performed to examine the social-psychological factors associ-
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Table 1 Participant characteristics

WMSDs Non-WMSDs

Number 67 56
Age (Years) <39 19 25
40-59 38 26
60< 10 5
Sex Male 43 45
Female 24 11
BMI <185 2 4
18.5-25.0 43 46
25.0< 17 6
Work hours/day <4 17 15
4-8 38 35
8-9 12 6

Total (n=67) Male (n=43) Female (n=24)

7.0% 2.3% 8.3%

|:| Lumbar RN Shoulder Knee Neck

Fig. 1 Body parts breakdown of WMSDs

Wrist & Finger - Others

ated with WMSDs, with the presence of WMSDs as the dependent variable and WOAQ total score as the ex-
planatory variable. Next, the analysis was performed using the total score for each subordinate item as the ex-
planatory variable. The model was adjusted for age, sex, BMI, and working hours. STATA Ver. 16 (Stata Sta-
tistical Software: Release 16; StataCorp LLC, TX, USA) was used for statistical analysis, and all significance lev-
els were set at p<5%.

<Ethics>

This study was approved by the Ethics Review Committee of the Okayama Healthcare Professional Uni-
versity (No. 0023).

Results

A total of 735 RTs were asked to participate in the study and 123 RT's responded (88 males and 35 females;
response rate of 16.7%). The characteristics of the respondents are presented in Table 1. Sixty-seven RTs
(54.5%) had WMSDs, including 41 (61.2%) in the lumbar region, 8 (11.9%) in the shoulder, 6 (8.9%) in the knee, 5
(7.5%) in the neck, 4 (6.0%) in the wrist and fingers, and 3 (4.5%) in other locations (Fig. 1).

Multivariate logistic regression analysis revealed that the WOAQ total score was significantly associated
with WMSDs. The odds ratio was 0.96 (95% CI=0.93-0.99; p=0.017) (Table 2). In the sub-analysis, the “quality of
relationships with the management” and the “quality of the physical environment” were measured as signifi-
cant factors related to WMSDs. The odds ratio were 0.54 (95% CI=0.33-0.89; p=0.016) and 0.41 (95% CI=0.21—
0.83; p=0.013), respectively (Table 2).

Discussions

According to the results of our questionnaire, 54.5% of the RTs who responded had WMSDs, with back
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Table 2 Association between WOAQ and WMSDs (Logistic regression analysis*)

95% Confidence interval
Variable Odds Ratio Lower Upper p-value
WOAQ Total score 0.96 0.93 0.99 0.017
Sub-item Quality of relationships with the management 0.54 0.33 0.89 0.016
Reward and recognition 057 0.30 1.09 0.090
Workload issues 0.80 048 133 0.393
Quality of relationships with colleagues 0.79 0.52 1.21 0.289
Quality of physical environment 041 0.21 0.83 0.013

*Model was adjusted for Age (<39, 40-59, 60<), Sex, BMI (<185, 18.5-25.0, 25.0<), and Working hours (<4, 4-8, 8-9).

pain as the most frequent complaint. The prevalence of WSMDs among RTs was not as high compared to the
studies conducted for other medical professions”””. The low prevalence rate in RTs may be due to the differ-
ence in physical load encountered during work. RTs may not perform as many patient-handling tasks com-
pared to other healthcare professionals, as reported in previous studies.

The logistic regression analysis results suggested that the WOAQ total score had a positive effect on
WMSDs, which was consistent with the report by Yoshimoto et al'”. However, previous studies have not in-
cluded relationships with line managers and supervisors, along with other factors related to the workplace en-
vironment. Therefore, it is important that we examined social-psychological factors using the WOAQ), which
showed a significant relationship with WMSDs. It is expected that the WMSDs of RTs are also greatly affected
by physical factors. However, only the social-psychological factors were included in this study because the
sample size was too small to comprehensively examine both factors.

Previous studies using the WOAQ for prosthetists/orthotists had reported that WMSDs were signifi-
cantly associated with psychosocial factors, physical factors, sex, and weekly working hours (odds ratio of 3.6)"".
The odds ratio in our study was not as high as compared to these reports, which may be because of the differ-
ence in work content and the quality of the workplace. Moreover, the results of the “quality of the physical en-
vironment” in the sub-analysis is noteworthy. This item mainly asked about workplace safety, work environ-
ment, equipment, and risks, which included radiation exposure. This suggests that it is necessary to enhance
occupational safety measures, including radiation exposure prevention. Meanwhile, the results of “quality of re-
lationships with the management” in the sub-analysis appeared to be similar with the other medical profession-
als.

The “Workload Issues” item was expected to influence WMSDs, but it was not a significant factor. This
may be due to variations in the hospital functions, working departments, and family structures of the RTs. Ow-
ing to the small sample size, this result could not be analyzed in detail

The strength of this study is that we conducted a survey of the workplace situation of RTs and focused on
the relationship between WMSDs and socio-psychological factors using the WOAQ. The results highlight that
it is important to consider social-psychological factors in the occupational health and safety management of
RTs. However, this study had some limitations. First, the response rate of the questionnaire was low, and the
number of participants was small, thus the influence of selection bias of the subjects cannot be ruled out in the
present study. Therefore, it is necessary to increase the number of participating RT's for future surveys. Sec-
ond, the results of this study were based on a single analysis of only social-psychological factors only. It has
been reported that musculoskeletal disorders are affected by various factors, including social-psychological
and physical factors'®®”. Further analysis from various perspectives should be conducted in future studies. In-
tervention strategies that reduce various stressors in the workplace may help to reduce the risk of WMSDs in
RTs. It is necessary for physical therapists to help in the improvement of the occupational health management
of RTs.

Conclusion

We administered a questionnaire survey on WMSDs to Japanese RTs. WMSDs were found in 54.5% of the
RTs who responded, and approximately 60% had lower back pains. We also analyzed the relationship between
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WMSDs and social-psychological factors using the WOAQ. The results suggested that the total WOAQ score
is positively associated with WMSDs. The results of this study imply that WMSDs of RTs are influenced by
social-psychological factors, as seen as other medical profession.

Acknowledgements

We thank Mr. Seiichiro Ohno (Chairman) and Mr. Kenji Yahara (Director) of Okayama Association of Ra-
diological Technologists, for their cooperation in the questionnaire survey.

References

1) Barboza MC, Milbrath VM, Bielemann VM, De Siqueira HC: Work-related musculoskeletal disorders and their association
with occupational nursing. Rev Gaucha Enferm 29 (4): 633—638, 2008.
2) Cherry NM, Meyer JD, Chen Y, et al: The reported incidence of work-related musculoskeletal disease in the UK: MOSS 1997-
2000. Occup Med (Lond) 51: 450—455, 2001.
3) Kee D, Seo SR: Musculoskeletal disorders among nursing personnel in Korea. Int J Ind Ergon 37: 207—212, 2007.
4) Trinkoff AM, Lipscomb JA, Geiger-Brown J, Brady B: Musculoskeletal problems of the neck, shoulder, and back and func-
tional consequences in nurses. Am J Ind Med 41 (3): 170—178, 2002.
5) Darragh AR, Huddleston W, King P: Work-related musculoskeletal injuries and disorders among occupational and physical
therapists. Am J Occup Ther 63 (3): 351—362, 2009.
6) Vieira ER, Schneider P, Guidera C, et al: Work-related musculoskeletal disorders among physical therapists: A systematic re-
view. ] Back Musculoskelet Rehabil 29 (3): 417—428, 2016.
7) Park JH, Park JH: Association among Work-Related Musculoskeletal Disorders, Job Stress, and Job Attitude of Occupational
Therapists. Occup Ther Health Care 31 (1): 34—43, 2017.
8) Takahashi M, Iwakiri K, Sotoyama M, et al: Musculoskeletal pain and night-shift naps in nursing home care workers. Occup
Med (Lond) 59 (3): 197—200, 2009.
9) Kox JHAM, Bakker EJM, Bierma-Zeinstra S, et al: Effective interventions for preventing work related physical health com-
plaints in nursing students and novice nurses: A systematic review. Nurse Educ Pract 44: 102772, 2020.
10) Bae YH, Min KS: Associations between work-related musculoskeletal disorders, quality of life, and workplace stress in physi-
cal therapists. Ind Health 54: 347—353, 2016.
11) Krishnan KS, Raju G, Shawkataly O: Prevalence of Work-Related Musculoskeletal Disorders: Psychological and Physical Risk
Factors. Int ] Environ Res Public Health 18 (17): 9361, 2021.
12) Anderson S, Stuckey R, Oakman J: Work-related musculoskeletal injuries in prosthetists and orthotists in Australia. Int J Oc-
cup Saf Ergon 27 (3): 708—713, 2021.
13) Trinderup JS, Fisker A, Juhl CB, et al: Fear avoidance beliefs as a predictor for long-term sick leave, disability and pain in pa-
tients with chronic low back pain. BMC Musculoskelet Disord 19 (1): 431, 2018.
14) Yoshimoto T, Oka H, Ochiai H, et al: Presenteeism and Associated Factors Among Nursing Personnel with Low Back Pain:
A Cross-Sectional Study. ] Pain Res 19 (13): 2979—2986, 2020.
15) Hallegraeff JM, Van Zweden L, Oostendorp RA, et al: Psychological assessments by manual physiotherapists in the Nether-
lands in patients with nonspecific low back pain. ] Man Manip Ther 29 (5): 310—317, 2021.
16) Griffiths A, Cox T, Karanika M, et al: Work design and management in the manufacturing sector: development and valida-
tion of the Work Organisation Assessment scale. Occup Environ Med 63 (10): 669—675, 2006.
17) Karimi L, Meyer DL: Validity and model-based reliability of the Work Organisation Assessment Questionnaire among
nurses. Nurs Outlook 63 (3): 318—330, 2014.
18) Karimi L, Oakman J: The Work Organisation Assessment Questionnaire: validation for use with community nurses and para-
medics. Int ] Evid Based Healthc 18 (2): 222—230, 2020.
19) Wynne-Jones G, Varnava A, Buck R, et al: Examination of the Work Organisation Assessment Questionnaire in public sector
workers. ] Occup Environ Med 51 (5): 586—593, 2009.
20) Akodu AK, Ashalejo ZO: Work-related musculoskeletal disorders and work ability among hospital nurses. ] Taibah Univ
Med Sci 14 (3): 252—261, 2019.

Reprint request: ARIEERSE T700-0913 L db X A fE 3—2—18
Toru Akebi [ 111 3 P M R A R B 2 T B A i 2
Department of Physical Therapy, Faculty of Health Sciences, W H 4

Okayama Healthcare Professional University, 3-2-18, Daiku,
Kita-Ku, Okayama, 700-0913, Japan.



Akebi: Relationship between social-psychological factors and work-related musculoskeletal disorders 129
Appendix Contents of the questionnaire of WOAQ (Modified from report by Griffiths A, et al'9)
category
Factor structure Question text . Very
Very Well Neither Fairly much
bad bad good
more
anlity of relationships Communication with line manager / supervisor 1 2 3 4 5
with management (9-45) Support from line manager / supervisor 1 2 3 4 5
Clear reporting line(s) 1 2 3 4 5
Senior management attitudes 1 2 3 4 5
Appreciation of efforts from line manager / supervisor 1 2 3 4 5
Clear roles and responsibilities 1 2 3 4 5
Clear company objectives, values, procedures 1 2 3 4 5
Status / recognition in the company 1 2 3 4 5
Feedback on your performance 1 2 3 4 5
Ni N . .
at (;tu n?]jcs}? Neither  Fairly = Enough
Reward and recognition Opportunities to use your skills 1 2 3 4 5
(7-35) Opportunities for learning new skills 1 2 3 4 5
Opportunities for promotion 1 2 3 4 5
Variety of different tasks 1 2 3 4 5
Sufficient training for your current job 1 2 3 4 5
Flexibility of working hours 1 2 3 4 5
Consultation about changes in your job 1 2 3 4 5
Not Not so . .
at all much Neither ~ Fairly  Enough
Workload issues (4—20)* Impact of work on family / social life 5 4 3 2 1
Pace of work 5 4 3 2 1
How you would rate your workload 5 4 3 2 1
Impact of family / social life on work 5 4 3 2 1
Very  Well Fairly =~ 'Y
Neither much
bad bad good
more
Qpality of relationships How well you get on with your co-workers (socially) 1 2 3 4 5
with colleagues (2-10) How well you work with your co-workers (as a team) 1 2 3 4 5
Ver Well Fairly V&Y
¥ Neither ¥ much
bad bad good
more
Quality of physical envi- Safety at work 1 2 3 4 5
ronment (6-30) Exposure to physical danger 1 2 3 4 5
Facilities for taking breaks (rest room, lunch break areas, etc) 1 2 3 4 5
Work surroundings (noise, vibration, light, temperature, etc) 1 2 3 4 5
Work station/space / work space (or multisite location) 1 2 3 4 5
The equipment / IT that you use 1 2 3 4 5

( ). score range *: The “Workload issues” question is a reversal item
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VS B PR R SR PR & A S OB R D BIEIC DWW T
— S BRI 39 5 i —
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—%—7—F—
VESEBD LR B MORIEE, BRI REm, A& OB ZER

HEY : ZoWgeo HE, HAROBEGHRL 2 M8, 1EEEEES&REE (WMSDs) (23 %5 HOHE
T oo — Mk xgEL, WMSDs & & LN EROMELZHET S L TH 5.

J5ik T AL BIEE AR LS B R A S OB FH R KR O b L2, BINOEEE 735 %123 L TR XH 5 it
A v —4 v MR (Google Form) \Z & 2 Ml A4 M L /2. RAWIMIZ 2021 4F 2~4 AT, P& HEIE, WA
B Rk, MR, FR, KHE, BMIL BEREKLLY), #@E 1FEMO WMSDs OF M (5 b &AL, el
PN & L7z, ALY ZEKIZ1E Work Organization Assessment Questionnaire (WOAQ) ZfEH L7-. WMSDs
DEMEFERLE, WOAQ OMAM AL L LTEERU VAT 4 v 7 MGgaiziT-o72. £7- WOAQ D520
THEE ([(EEEE OB, [ e 2], [EEAm], [FEE oBROE] (BB 122w TR
AR 2175 72,

MW ARIREE 123 A0 9 B, 67 A (545%) A WMSDs # 5 LTEBY, Z0OK60% MWEHTH-72. £ERTY
AT 4 v 7RG OFE, WOAQ OFfFrilE, WMSDs IZFEZ2M#EZ/RL, v A% 0.96(95% CI=0.93~0.99 ;
p=0017) TH-o7z. T2 TFMIEHOMHIT T, [EHE L OBROE I[EEDOE 1A, WMSDs & AR MEZ R L 7.

fiam A EEHRERE O PFHUE WMSDs 2/ LCB ), a0 R 2SR BU B o WMSDs I[Z5%8 L T
W52 EAIRE SN

[COI BT AGw3CICBI L TR TR E COLREEIX v

(H WS EERE, 70 1 124—130, 2022)
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