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Effects of an ergonomic program on the quality of life and work performance of
univer sity staff with physical disabilities: a pilot clinical trial with three-month

follow-up

ABSTRACT

Background:Problems related to physical disability may hawegtremely negative
impact in the work environment, reducing produdyiand contributing to health

problems and a worsening quality of life.

Objective:To assess the effects of an ergonomic intervemiiogram on the quality of
life and the work performance of people with phgéitisabilities working in a

university environment.

Methods:A pilot clinical trial with three-month follow-upvas conducted at the XXX of
the Federal University of XXX (Brazil). Eight workseat the university took part in an
ergonomic adjustment (using ErgoDis/IBV softwanedl @hysiotherapy program at
their workplace for twelve weeks, in two 60-minstssions per week. The measuring
instruments used were the WHOQoL-BREF questionriairgquality of life and the
Work Ability Index for work ability. A repeated-mesares ANOVA analysis and

Wilcoxon signed-rank test were also performed.

Results:Significant intra-group changes were observedhénQoL subscales for the
physical dimensionR=5.487,p=0.017) and the environment dimensiéx{.510,
p=0.006). The post-treatment analysis revealed fsegnit changes for both the physical
dimension Z=-2.552,p=0.011) and the environment dimensi@r-2.201, p=0.028).

After the three-month follow-up period, only thevennment dimension recorded a
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significant changeZ=-1.965,p=0.049). The effect sizes were large. Regardingwor
ability, the repeated-measures ANOVA analysis slibavsignificant time effect
(F=5.067,p=0.022), with large pre-post treatment improven{&nt2.555,p=0.011,

d=0.914).

ConclusionsThe program based on ergonomic and physiotheraqgrgm greatly

enhanced the subjects’ quality of life and worHKigbi

Key words:Physical disability; University workers; Rehalation; Ergonomics;

Quality of life; Work ability.
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Introduction

People with physical disability are living longard more active lives. There
is growing interest in developing programs to figaié their independent living, self-
management and occupational capability. Healthgsgibnals in rehabilitation units
should be aware of positive (feelings of accompfisht) and negative (anticipatory
anxiety) aspects of these changes. Success iretfasd can greatly improve the clients’
quality of life (QoL) and decrease the progressiffects of their disability:” Pain,
fatigue, deconditioning and mobility problems méyirapose substantial limitations on
body structures, functions and participation intrmsiental activities of daily living
such as employmentPhysical disability manifestations should not baleated in

isolation, and its treatment should be contextedlifrom a biopsychosocial

perspectivé.

People with lifelong physical disabilities may enater many obstacles to
entering the labor market, including low self-esteéack of motivation,
preconceptions, prejudice and reduced productipelslity. These problems are
heightened by the existence of architectural amif@mmental barriers that hinder
access to public places, including leisure faeitand the workplace. In addition,
physical disability may have a negative impact engle’s lives, at work and at home,
reducing productivity, aggravating the need fok$eave and affecting leisure time. In
turn, these factors contribute to health problemas are reflected in the general QoL
and, by extension, at work. The situation of the worker with disability is chaterized
by the need for constant effort and adaptatiorgesphysical disability may be
irreversible. Indeed, the work setting can worgendondition, exacerbating difficulties

in job performance and sometimes obliging the wottidake leave of absence or early
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retirement’® The latest data from the US National Health IriewSurvey show that
47.1% of American adults aged 18-64 years withhdligi@s are physically inactive, in
comparison with only 26.1% of adults with no sucadilities. Moreover, inactive
adults with disabilities are 50% more likely to ogjpone or more chronic diseases

compared to those who are physically acfive.

Studies have reported that ergonomic inadequagiated to the
biomechanical posture applied to perform work ai#is can provoke musculoskeletal
injuries, thus increasing pain and morbiditgub-optimum working conditions have
also been related to low job satisfaction, higlels\wof emotional exhaustion, the
development of occupational diseases and high odisisk leave. The physical
environment of the workplace is an issue of majgoartance since a large proportion
of a person’s productive life is spent in this @xtt At present, the incorporation in the
workplace of persons with physical disability icearaged as a means of enabling
them to acquire greater autonomy and productititywever, to achieve these goals,
employers must provide the basic conditions fohsuorkers to develop their potential

and to lead a fuller lifé®

The work of rehabilitation professionals is usyéticused on health
promotion, disease prevention and the rehabilitadioclients who need to maintain or
restore movement and functional capacity, whetheobthey have a physical
disability. Specifically, occupational physiotheyagddresses the prevention and
treatment of chronic and degenerative disease®ikess, including repetitive strain
injury and work-related musculoskeletal disordérorder to conduct an appropriate
rehabilitation intervention, an ergonomic and bichmanical analysis of the worker and

the workplace should first be performédvioreover, the principles of therapeutic
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exercise and the expected degree of recovery floysigal disorder or discomfort
should be taken into consideratitrRegarding workers with physical disability, it is
important to determine the perception of their @itoation. This is commonly done by
means of a QoL evaluation. This assessment retlieetievel of physical, mental, social
and environmental functioning, including aspectshsas relationships, perceptions of
health, general satisfaction with life, overall iAlg®ing, needs, wishes and
ambitions™**The worker’s individual skills and the functiomrabjuirements of the job
must also be analyzed to ensure that the latteotexceed the individual's

capabilities. In other words, the work demandedtrbadeasible and safé?’

The work ability and effectiveness of persons wiigability is directly related
to their physical and mental welfare'® Accordingly, workers’ health status must be
monitored, with particular attention to the critieapects of the tasks required by the
job that may prejudice the QOL and occupationalthéd Therefore, longitudinal
studies are needed to address and rectify thessisits, or at least to prevent them
from worsening. The efficacy results obtained frcdimical trials could facilitate the
design of rehabilitative strategies to enhance}lbk and personal resources of workers
with physical disabilities. Accordingly, this pilatinical trial had the following aims: 1)
to evaluate the effectiveness of a program of esgoa intervention, in which the
workplace is adapted to the worker’s needs anchiclwadditional physical therapy is
provided in accordance with the individual's alkt and limitations, with respect to the
QoL and work ability/capacities of university workevith physical disabilities; 2) to
estimate the sample size required for future rangedncontrolled trials with similar

aims in workers with specific needs.

M ethod
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Study design

A pilot intra-subject clinical trial with three-mth follow-up was performed,
based on the following within-subject repeated mezs pre-treatment/baseline, post-
treatment (after three months of treatment) andvieLip (at three months after the

conclusion of treatment).

Participants

The initial sample was composed of eleven worktes total eligible
population in the context of this study settinghomvere fully informed about the study
and who gave their written consent to take paré pérticipants were persons with
physical disability, recruited at the Federal Unsity of XX (XXX, Brazil). Finally,
eight participants were included in the study. phgicipants were diagnosed with
Cerebral Palsy (1), Polio (2), Lower-limb Impairnt®(3), Myelomeningocele (1), and
Limb Amputation (1). The majority of them were dmghigher education level and
administrative assistants working eight hours a dagse persons received a 12-week
ergonomic program consisting of a weekly ergongonagram together with weekly

physiotherapy sessions.

Selection criteria

The following inclusion criteria were applied: dged at least 18 years; 2)
employed for at least one year in the universijyafected by a physical disability; 4)

continuing in this employment during the study péri

The exclusion criteria were: 1) mental illnessb&havioral disorders; 3) drug
abuse; 4) cognitive impairment; 5) severe physicgbility; 6) illiteracy; 7) non-

provision of informed consent to participate.
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Ethical aspects

This study was approved by the Ethics Committeth@federal University of
XXX (XXX, Brazil), in accordance with Resolution &®6, Protocol 0160/13, on
research involving human subjects. All participamése properly informed and gave

their written consent to participate in the study.
Outcome measures

Sociodemographic, occupational and clinical dateevebtained for each
participant. The measuring instruments used wer@\thiOQoL-Bref questionnaird
and the Work Ability IndexX! Both instruments were applied to the three stuahjogs:

pre-treatment, post-treatment and follow up.

The World Health Organization Quality of Life SedlWWHOQoL-Bref)
contains 26 questions that assess a person’syjaglite and health-related
satisfaction. This instrument has four subscalbegsigal, psychological, social
relationships and environment. The answers areedcam a Likert scale from 1 to 5
points, where the higher the score, the betteqtiadity of life. The raw score for each

domain is used to calculate the transformed sore.

The Work Ability Index (WAI) includes a worker'€8-assessment of health
and capacity to work. It can be used by healthisesvat the workplace, enabling early
diagnosis of the loss of work ability. This instrent is also used in disease prevention
and in programs to maintain and promote occupatioeath. The WAI is composed of
seven elements, reflecting the physical and melgialands of the job, together with the
worker’s health status and capabilities. The sobtained for each item ranges from 1

to 7 points and the total score ranges from 7 tpalfts. A score of 7-27 points
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corresponds to a low level of work capacity, on@®%36 moderate capacity, 37 to 43

good capacity, and 44-49 excellent capaCity.
Intervention

The interventions were carried out by three phy&@pists, each of whom had
over 10 years’ experience in the treatment of payslisability clients. The
intervention program was applied for 12 weeks, \@iBhminute sessions provided twice
weekly (24 sessions). The interventions were cduoig at XXX Clinical School of
Physiotherapy from XXX University of XXX (XXX, Brah. The study subjects were
workers with physical disabilities who took parttihe intervention program, based on
ergonomic adjustments in the workplace and custednghysical therapy. The

intervention program was divided into three maiticas:

ErgoDis/IBV application: Firstly, we evaluated tiwerk environment and the
postures adopted by the workers in the performahtweir activities. This tool includes
direct and indirect observation by video recordimgt follows the checklist specified
for this instrument. It also systematizes actigiiie accordance with possible adaptation
solutions offered from a database contained irstfevare. Secondly, following the
indications of the ErgoDis/IBY¥rogram, functional ergonomic adaptations wereiagpl
to the organization of the workplace. The ERGOBS-method analyzes the work
and the worker, following the analysis and treathoérthe data and decisions on the
case, based on the identification of the degrespfstment or mismatch between the
demands and the functional capacity of each woilKes method allows to evaluate
and prevent the risks derived from the work agtjvih order to avoid worsening
physical disability and musculoskeletal pain. Whealyzing the workplace, this

method evaluates whether the design of the roofurpiture are inadequate for each
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person. According to the software, adjustment neesds identified on: 1) the height of
the seat of the chair to adjust it to a correcl@nfthe knee, since everyone works
using a computer; 2) use of backrest in the cBaigdjustment of the height of the
computer screen; 4) increase the height of thetabl that the chair can be closer to the
table; and 5) organization of objects on the tadle.implemented adaptations such as
including adjustments to the furniture modifying tbffice chair and replacing the desk
to achieve a more appropriate height, as well asstidg the monitor settings and the
layout of other objects in the workplace, accordmghe worker’s individual
requirements. These changes were aimed at prongriager efficiency and

satisfaction in the activities performed at wonkdat reducing levels of stress in daily

occupational task&.

Body posture module: this part of the intervenfimogram included body
posture adjustments and recommendations offereldeo}XX Posture School. This
institution provides teaching methodologies to potearand achieve good posture in the
activities of work and daily life, through healthgbits and anatomical knowledge of
the factors that can provoke musculoskeletal gastly, each worker identified these
factors in their work setting and their individurededs. Secondly, the participants were
given an illustrated practical guide to maintaimdgosture in the workplace and

during the activities of daily living.

Physical therapy intervention: the study sampleiked exercises based on
kinesitherapy and hydrotherapy/balneotherapy. iévention was initiated
immediately after making the ergonomic adjustmantie workplace. Each session
was structured as follows: firstly, warm-up exeesigor general activation, with active

mobilization of the upper and lower limbs (when gibke) to prepare the body for
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performing the exercises and to avoid the riskpfry. Then, kinesitherapy (passive
and/or stretching, flexibility and muscle strengitercises) and
hydrotherapy/balneotherapy were implemented. Binedlaxation exercises based on
an adaptation of the Jacobson technique were peefbrto release tensions and to

promote the further enrichment of body schema avateness$?
Data analysis

The statistical analysis was conducted using thigstital program SPSS version
22.0. After a descriptive analysis of demograpimd baseline clinical variables, the
normal distribution of the variables was verifigdthe Kolmogorov-Smirnov test. A
repeated-measures ANOVA was performed to deterthmbetween-time effects (at
baseline, immediately following the interventiordaat three months after finishing the
program). The analyses were focused on QoL (primatgome) and work ability
(secondary outcome). When the normality assumpti@s not met, changes in intra-
group scores were measured using the Wilcoxon digaiek test. The threshold for
statistical significance was taken as p<0.05. Tifexesizes were calculated using
Cohen’sd coefficient. An effect size of <0.2 reflected anrgignificant difference, one
betweer> 0.2 and <0.5 a small difference, betweeh5 and <0.8 a moderate

difference, an@ 0.8 a large difference.
Results
Participation

Eleven workers with disability initially participad in this clinical trial. After applying
the selection criteria, eight were finally includedhe intervention group (Fig. 1).
These workers were predominantly female (75%), withean age of 40.50 years. Due

to their physical limitations, 50% of the subjecteded specially adapted transport to
10
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travel to and from the workplace. The sociodemogi@glinical and occupational

characteristics of the participants are shown ibl@4.

[Table 1 near here]

Changes in Quality of Life and Work Ability

The repeated-measures ANOVA analysis reflectedlfgignt intra-group
changes in the QoL subscales of physical dimen&ien5.487, p = 0.017) and
environment dimension (F = 7.510, p = 0.006). Adtgoeatment, significant changes
were recorded for the physical dimension (Z = -2,55= 0.011) and the environment
dimension (Z = -2.201, p = 0.028). However, after three-month follow-up period, a
significant change was observed only for the emrmrent dimension (Z = -1.965, p =
0.049). The effect sizes were large. The withinugranalysis showed no significant
improvements from baseline values for the psycho&@nd social relationships
dimensions (p>0.05). Regarding work ability, thpeated-measures ANOVA analysis
showed there was a significant time effect (F 6%, = 0.022) and that the sample
experienced a pre-post-treatment improvement (Z555, p = 0.011). The magnitude
of the effect was large, with a Cohen d value 81.@. Table 2 shows the intra-group

pre-post-follow-up changes recorded and the assuteffect sizes.

[Table 2 near here]

Sample size estimation for future studies

The pre-post-treatment improvement recorded, @ fdints (standardized
mean difference) in the WHOQoL-Bref (physical swddst as the primary outcome, is
clinically relevant in the population consideredhis clinical trial. We estimate that a

sample size of 20 participants per arm would beleé¢o provide a confidence interval

11



250  of 95%, with a power of 80%, assuming a level ¢dtieral significanceo) of 0.05. In
251  addition, the sample size should be increased wa&ipants in order to allow for a

252 loss to follow-up of up to 10%.
253  Discussion

254 The main aim of this pilot clinical trial was teauate the effectiveness of an
255  ergonomic program, in which the workplace was aglhpd the worker’s needs and in
256 which additional physical therapy was provideddoadance with the individual's

257  abilities and limitations, focused on the QoL amatkvability/capacities of university

258  workers with physical disabilities. The ergonommtervention program, which was

259 applied for three months, achieved significant ¢jesnn these persons’ QoL and ability
260 to work. Specifically, our results suggest thatphegram increased the levels of QoL
261 inits physical and environment dimensions. Furtiee, a short-term improvement in
262  the environment dimension was observed at thre&s\after the intervention. These
263  results indicate that the workers achieved a mifeetere management of their tasks,

264  activities and assignments.

265 The score for the environment dimension of the Qadl increased

266  considerably by the end of the three-month follgsweeriod. Therefore, a closer

267 integration with the demands posed by the job sdemsoduce a beneficial effect on
268 individuals with physical disabilities. In this pesct, the ErgoDis/IBV program has
269  previously proved its effectiveness in facilitatithg evaluation and adaptation of the
270  workplace and in detecting workers’ individual ne&tin a study including industrial
271 workers, the authors concluded that work abilitgignificantly associated with the
272 perception of QoL and that this association seentetstrongest for the physical

273 aspects of QoE>Thus, the physical improvement achieved with tlgeomic

12
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program could have influenced the workers’ peraestiof their ability. A similar study
evaluating effectiveness of a mixed interventiomgpam including ergonomic advices
and supervised exercises in a sample of hospitkes®with persistent low back pain
showed an improvement on pain and disabffitAnother research evaluated the
effects of ergonomic postures recommendations dwviork and activities of daily
living, as well as a mobility training program iniuversity professors, students and
employees. These participants showed a reductipaiofintensity and low back
functional disability in comparison with a contgroup?’ To achieve further progress
in this field, different strategies and resourdesusd be implemented, carefully
monitoring workers with physical disability. Sucttians could enhance the work
environment, making it more productive and minimgthe limitations caused by

physical disability’®

Regarding work ability, application of the ergoriomand physiotherapy
program improved the results of the workers’ seBessment of health and capacity to
work. This clinical trial was implemented takingoraccount the principles reported in
the systematic review conducted by Kuoppala andrhepa&™® who emphasized the
importance of including the workplace in the religdiion process, in order to increase
the effectiveness of interventions. Another revidentified physical and workplace
aspects as factors that should be addressed tovmfite occupational abilities of
injured workers® According to Rimmer and L&, specific strategies should be adopted
to prevent muscle or skeletal disorders, with ttwertion of regular physical activity
and the provision of appropriate ergonomics invileekplace to minimise existing and
newly acquired disabilities. In this respect, iast®f increasing the intensity and/or
frequency of rehabilitation treatment, future intErtion programs should take into

account the benefits of a biopsychosocial approiacthis line, too, a study of a
13
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physical exercise training program combined witoramendations for leisure-time
physical activity of moderate intensity reporteginsiicantly decreased occupational
absenteeism in office worketSA mobile-based intervention based on acceptande an
commitment therapy has proven to be effective anaasing psychological flexibility
related to work ability and perceived stress invitials with symptoms of metabolic
syndrome and psychological strééfn a study enhancing the performance of
individuals with severe multiple disabilities, thethors found that a shared-work
program (sharing job duties with another workereolasn respective skills and physical
limitations) reduced need for assistance providetiiacreased supported work
performance in several types of community jBbBinally, an occupational health
intervention program has been shown to improve vabikty and quality of life and to

decrease levels of burnout in workers liable tks=ely retirement?

The present study has various limitations. Firgtlg clinical trial was
conducted at a single higher education instituitiotihe public sector. This issue could
reduce generalization of the results or the extemlality of the study. Multicenter
studies should be undertaken to expand the stumsftw include the general
population with physical disability in the univeystontext. In addition, this clinical
trial only included an intervention group. We diok monduct a comparative study
among workers with physical disabilities receivthg ergonomic program vs a control
group. Hence, the results should be interpreteld gdattion. However, our findings do

shed light on the question and can be of use urdunvestigation.
Conclusions

The results we present show that participaticamnirergonomic intervention

program by workers with physical disabilities isibécial to their QoL and enhances

14
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their job performance. Ergonomic adaptations invtbbekplace and the provision of
physiotherapy treatment are effective when theg tato account the specific needs of
this population. This pilot clinical trial providesbasis for promoting new research and

clinical initiatives in the university context.

Broader-based studies are now needed to exanereetiefits obtained from
new strategies aimed at preventing injuries invibekplace and at promoting the

integration and welfare of workers with disabilitie
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guidelines.
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Tablel
Mean + SD and inter-group differences at baselinié sociodemographic, job and

clinical characteristics of workers with disability

Sociodemogr aphic Mean / Absolute SD /%
characteristics frequency (n)
Age (years) 40.50 11.14
Sex
Female 6 75%
Male 2 25%

Marital status

Single 6 75%
Married 1 12.5%
Divorced 1 12.5%
Widowed 0 0%
Education
No formal education 0 0%
Primary (incomplete) 1 12.5%
Primary (complete) 2 25%
Secondary (incomplete) 0 0%
Secondary (complete) 1 12.5%
Higher education 4 50%
Occupational Characteristics Absolute frequency (n) %
Typeof transport used
Adapted car 4 50%
Non-adapted car 2 25%
Public transport 2 25%
Work value
Important 5 62.5%
Monotonous 1 12.5%
Pleasurable 2 25%

State after work



Tired 2 25%

Unwell 1 12.5%

No complaints 5 62.5%
Work function

Administrative assistant 4 50%

Nurse 2 25%

Computer technician 1 12.5%

Laboratory technician 1 12.5%
Work hours

12 hours a day 1 12.5%

8 hours a day 3 37.5%

6 hours a day 4 50%
Absenteeism* 2 25%
Clinical Characteristics Absolute frequency (n) %

Useof orthosis

Stick 2 25%
Wheelchair 2 25%
Crutches 1 12.5%
None 3 37.5%
Oedema* 6 75%
Headache* 3 37.5%

SD: Standard Deviation; * Absolute value and petaga of people answering “Yes”.



Table 2

Baseline, post-treatment, follow-up, and pre-foHopvdifferences (95% CI) and sample size for QualitLife and work ability.

Outcome Pre-treatment Post- treatment Follow-up p Cohend p Cohend
measure/Domain MeanzSD (three-months) (three-months) (pre- (pre-post) (pre- (pre-follow-
Mean+SD Mean+SD post) follow-up) up)
WHOQoL-Bref
Physical 51.31+5.07 58.93+4.27 54.46+5.65 0.011* 63Q. 0.518 0.533
Psychological 54.69+8.46 60.42+8.33 56.77+5.43 .10 0.683 0.357 0.293
Social 62.49+10.91 67.71+9.38 67.71+9.38 0.102 0.513 0.131 0.513
relationships
Environment 55.85+9.06 68.36+7.74 64.89+6.60 0.028* 1.485 0.049* 1.141
WAI 37.5+£3.66 40.75%3.45 36.38+3.40 0.011* 0.914 0.624 0.317
* p<0.05

SD: Standard Deviation; WHOQoL-Bref: World Healthganization Quality-of-Life Scale; WAI: Work Abiltindex
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