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Abstract. Evidence on the effectiveness of ergonomic interventions to reduce mechanical demands and upper-extremity MSDs
is scarce in agriculture. We conducted an intervention to reduce mechanical exposures during manual flower cutting through
job rotation, education and reduction of force requirements. One-hundred and twenty workers (20 to 60 years old; 89% wom-
en) from six companies that cultivate roses participated in this study. Three companies were randomly assigned to control and
intervention groups. We studied changes between baseline and follow-up in self-reported effort and upper-extremity postures,
kinematics and muscular activity. Most of the observed changes were moderate for both groups. The intervention group
showed differential improvements compared to the control group for the maximum wrist radial deviation and forearm prona-
tion, and acceleration of the forearm supination-pronation and elbow flexion-extension; and the muscular activity of the flexor
and extensor carpi radialis and the flexor carpi ulnaris. However, we also observed that the maximum ulnar deviation, velocity
of the wrist flexion-extension and muscular activity of the extensor carpi ulnaris improved more in the control group. These
mixed results may be related to limited time for intervention adjustment, and uncontrolled task changes in the control group.
Future research should address these issues and test other solutions.
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1. Introduction among manual flower cutting workers of the Colom-
bian flower industry.

There is only moderate evidence regarding the ef-

fectiveness of ergonomic interventions in preventing
high mechanical demands and upper-extremity
MSDs [1-3]. The evidence is particularly scarce in
agriculture, in spite of the millions of people dedicat-
ed to this demanding work [4]. In Colombia, the
flower industry, which employs over 90000 workers
in production areas, accounts for most recorded cases
of musculoskeletal disease [S5]. In this industry, the
flower cutting task would be among the most de-
manding [6]. We report preliminary results of an in-
tervention aiming to reduce mechanical exposures
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2. Methods
2.1. Population

One-hundred and twenty workers (age ranging
from 20 to 60; 89% women) from six companies that
cultivate roses in the Bogota plateau participated in
this study. Workers were required to have at least one
year of experience in the job and dedicate at least
10% of the time to the flower cutting task. In the Co-
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lombian flower industry, flower cutting is typically
executed manually using a pruner. The task is com-
pleted during the first 3 to 4 hours of the work shift
in greenhouses at frequencies near 4 to 8 cuts per
minute during low demand season [3] (Figure 1).

Fig 1. Manual flower cutting using a pruner

Fifty-three persons were lost to follow-up and had
to be replaced. Losses were mostly due to job
change; and were younger, had less seniority in the
job, were more frequently men and were healthier in
comparison to persons staying in the study. Proce-
dures were approved by the ethical committee of the
School of Medicine of Pontificia Universidad Jave-
riana, Bogota, Colombia.

2.2 Study design

Three companies were randomly assigned to be
part of the control and intervention groups. There
were no significant differences between persons in
the control and intervention groups at baseline, ex-
cept for the height of the workers (Table 1). Baseline
and follow-up measurements were made in years
2009 and 2010, respectively. The intervention took
place between December 2009 and March 2010.
Changes in the exposure variables between baseline
and follow-up during flower cutting were compared
for the intervention and control groups while adjust-
ing for company clusters. We measured potential
effects on self-reported effort (Borg Scale); postures,
velocities and accelerations in the flexion-extension
(F-E) and ulnar-radial (U-R) directions of the wrist,
supination-pronation (S-P) direction of the forearm,
and flexion-extension of the elbow (Cuela System,
Germany); and muscle activity of the forearm mus-
cles and biceps as measured by the normalized RMS
signal (Biometrics, USA).

2.3 Intervention

The intervention addressed force requirements of
the task through the implementation of a tool main-

Baseline differences betwezgtélsnirol and intervention groups
Control (n=60) Intervention (n=60) p
Age (years) 36 (8.6) 37.9 (9.3) 0.4107
Job seniority (years) 5.8 (5.6) 8.4 (4.8) 0.2456
Height (m) 1.6 (0.1) 1.5(0.1) 0.0053
Mass (Kg) 59.2 (8.8) 58.6 (8.3) 0.5449
BMI(Kg/m®) 24.1 (3.7) 24.7 (3.3) 0.1076
Women (%) 83.3 85 0.7880
Symptoms
Carpal tunnel syndrome (%) 283 433 0.0616
Epicondylitis (%) 11.7 28.3 0.2394
De Quervain’s disease (%) 233 16.7 0.3805
Trigger finger (%) 33 0.0 -

tenance program; tasks’ durations through a rotation
program; and workstyle through an education pro-
gram to promote less pronation and supination during
flower cutting. Although the control group did not
receive any intervention from our group, we could

not prevent companies from executing prevention
actions. The intervention approach was participative
and defined with companies’ representatives and
workers; and considered companies’ investment pos-
sibilities and productivity. Compliance was evaluated
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for the work style through one or more visits to the
workplace.

3. Results

Most of the observed exposures had only moderate
changes for both groups. We observed improvements
in the intervened workers while the control group
remained mostly unchanged or became more exposed
for the maximum radial deviation, maximum prona-
tion, maximum acceleration in the S-P direction and
mean acceleration of the elbow F-E. However, the
opposite was true for the maximum ulnar deviation
and velocity of the wrist F-E. Other variables showed

Postures (%)

Velocity (°/s)

improvements in both groups including velocity and
acceleration of the U-R deviation. Also, we observed
more elbow flexion in the intervention group, which
has been related to reduced risk of musculoskeletal
upper-extremity symptoms in this population [7]
(Figure 2). Lastly, muscle activities were only
slightly lower in the intervention group for the flexor
and extensor carpi radialis and the flexor carpi ulna-
ris, but not for the extensor carpi ulnaris which
showed elevated muscle activities in the intervened
workers.
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Fig 2. Postures, velocities and accelerations of wrist, forearm and elbow, with mean 90" and 10" percentile
*Significant tests (p<0.05) for the significance of the interaction between group and time are presented. Posture negative values correspond
to wrist extension, ulnar deviation and forearm supination.

4. Conclusions

This study is the first attempt in the Colombian
flower industry to document changes resulting from a

randomized field intervention. Although these are
preliminary results, it appears that the intervention
resulted in only moderate and mixed exposure
changes. These results may be related to insufficient
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compliance, limited time for intervention adjustment;
and still uninvestigated potential differences between
groups including discrepancies in production rates
and the possibility of potential changes to the tasks in
the control group, factors that are difficult to keep
under control in a field trial. Future research should
address these issues and test other potential solutions.
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