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Work-related risk associated with musculoskeletal disorders
amongst flower farm workers in Kenya
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Background: Work-related musculoskeletal disorders (WRMSDs) are a public concern to social-care and health
systems, as well as individuals. Globally, WRMSDs are classified as one of the prevalent causes of disability.

Objectives: The primary objective of this study was to determine work-related risk associated with musculoskel-
etal disorders amongst  flower farm workers. The secondary objective was to determine the relationship between
WRMSD risk over the previous 12 months and socio-demographic characteristics.

Method: A cross-sectional descriptive study was conducted. A sample of 270 participants was drawn from 897
farm workers, of which 184 presented with WRMSD as assessed using the Nordic Musculoskeletal Question-
naire. Quantitative data were collected using the Rapid Entire Body Assessment questionnaire. Inferential
statistics were analyzed using the Pearson’s chi-squared test (X2) test and based on an alpha level of p< 0.05.
Descriptive statistics were presented using frequencies and percentages.

Results: Respondents who reported medium risk were 49 (26.6%), 80 (43.5%) reported high risk while 55
(29.9%) reported very high risk. There was no relationship between WRMSD risk and socio-demographic
characteristics.

Conclusions: Flower farm workers in Kenya were found to be at risk of sustaining WRMSDs although
socio-demographic factors did not play a role in the level of risk.

Clinical Implications: The high prevalence of WRMSDs necessitates policy reform in the flower farm industry.
Furthermore, the timely identification of potential disorders and the associated risk factors is necessary to
ensure early intervention.
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farms. This predisposes farm workers to work-
related musculoskeletal disorders (WRMSDs)
which are the greatest in prevalence of all of
all non-fatal disorders [1]. The level of
complexity and variety of the risk factors
associated with WRMSD clearly explains the

Agriculture is not only a backbone of economy
in Kenya but also play a large role in the
global economy. Due to the need of high
volume of farm-production, there is a counter
need to have an increased working pace in the
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An occupational study [19] further revealed
that the longer individuals were exposed to
an occupation, the more likely they were to
suffer WRMSD. A study [20] found a strong
association of developing WRMSDs with
gender, the period that one has worked and
age. The same results were also concurred with
[10]. In a study conducted in an apparel firm in
Uganda [21], the female gender reported the
highest risk. This is was attributed to the plenti-
ful responsibilities they had to attend to besides
the duty at the Apparel firm.
An agricultural safety report [10] reported that
agricultural activities rank among the highest
occupational hazards globally and that,
farmers are at very high risk for both fatal and
nonfatal injuries. With the current high
industrialization levels in agriculture, new
farming equipment has been introduced, such
as load-transfer devices [22], but limited
attention has been paid to the overall
ergonomic design and their usage [1]. Besides,
prolonged working duration and working pace
as risk factors have been brought about by
increased work demands and competition to
produce in large quantities especially in
low- and middle-income countries [23].
Advances in worker-based approaches such as
load transfer, if well utilized, give a great prom-
ise in curbing the prevalent culture of
prolonged stooping while working on the farm.
However, even in the advent of these new
technologies in farming, reliance on human
labor are still expected. Further, the overall
prevalence of WRMSDs could be significantly
reduced if proper technical advancements
were adopted [24]. It is worth noting that
advancement in research in agriculture and
farming is taking new and better heights
among various professionals such as Epidemi-
ologists, Occupation and Health professionals,
social scientists among others globally are com-
mitted to the sole role of reducing WRMSDs
and other health issues among farmers [22].
Despite horticultural farming activities being
a major commercial sector in Kenya, there is
no published research has been conducted on
WRMSDs and work-related risk. Although many
tools have been innovated to make work
friendly, easier and reduce work-related risk,

challenges faced while trying to address the
ergonomic prescription, intervention, and
management of WRMSD [2].
This WRMSD is said to be an occupational-
caused illness because it occurs over a period
of time mostly among a working population
[3], and arise due to the body’s exposure to
pivoting load at work, poor-working posture,
repetitive movements, poor working environ-
ment and long static standing [4-6]. It is mostly
characterized by aching stiffness, numbness or
tingling sensation, discomfort, pain, and
fatigue [7]. At advanced stages, they present
with decreased and or impaired function and
mobility [4]. The overall physical nature of
agricultural activities poses serious health
consequences [8]. As noted earlier, WRMSDs
may advance to chronic severe phases,
treatment and recovery are often unsatisfac-
tory among most subjects, thus disability and
even loss of employment [7, 9].
White-collar careers such as the healthcare,
teaching, engineering and banking professions
also expose individuals to work-related risk of
developing WRMSDs, and have varying levels
of work-related risk. Workers in agriculture,
forestry, construction, human health,
transport, and storage are, however, affected
to a larger degree [10]. Work-related risk are
usually due to factors broadly categorized into
three sets, namely: ‘Individual factors’ such as
sports activity level, previous WRMSD,
recreational activities, age, professional activi-
ties and length of service, education levels,
gender, BMI, smoking or alcohol behaviors,
marital status, social class, monthly income.
The second set is ‘Physical factors’: hand-arm
vibration, mechanical compression, forceful
exertions, sustained posture, awkward
posture, and repetitive activities. Lastly,
‘Psychosocial factors’ such as support from
team or boss at work, autonomy, lack of job
control, job uncertainty, work pace, monotony,
work-rest cycles, time pressure, and overall
social support [5, 11-16]. A study [11] reported
that workers in the age group of 46 -55 years
were the most affected. In overall, most
patients who report WRMSD have a link
between the duration they had worked, age,
the specialty of work, and weight [17-18].
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there are still many challenges in their utiliza-
tion such as in picking flowers, weeding
planting, and overall crop management [7].
Therefore, the primary objective of this study
was to determine work-related risk associated
with WRMSDs among flower farm workers. The
secondary objective was to determine the
relationship between WRMSDs risk over the
previous 12 months and socio-demographic
characteristics. In understanding the risk levels
the farm workers are exposed to, the farm man-
agement may be conscious to initiate WRMSD
risk scheduled-screening programs and take
appropriate measures to reduce the risk
levels such as setting an environment that is
occupational friendly, introducing load
transfer devices, and creating overall
awareness on proper ergonomics.

disorders. Farm workers who had joined the
horticultural farming industry with pre-exist-
ing musculoskeletal disorders as well as those
who were pregnant were excluded.
Data collection tool: The Nordic Musculoskel-
etal Questionnaire (NMQ) is cross-culturally
adapted questionnaire which was used to
screen WRMSDs [26]. The specificity and
sensitivity of NMQ ranged from 71 and 88%,
and 66 and 92%, respectively [26]. Socio-
demographic characteristics studied and
captured by this tool were gender, age, weight,
job designation and the length of time the farm
worker had been working at the time of the
research. All of the 270 respondents
completed the questionnaire with responses
as to whether they had experienced muscu-
loskeletal pain in any part of the body over
the previous 12 months.
The Rapid Entire Body Assessment (REBA)
method is an observational ergonomic
assessment tool for the analysis of individu-
als’ body during work and evaluates the risk
of WRMSDs. It focused on the range of
motion, direction of joints motion, the amount
of force exerted, the load grip condition, and
the activity. It is scored by assigning numbers
to body areas for accumulation, analysis, and
interpretation [27, 28].
Reliability of the REBA method where inter-
observer reliability between the 14 partici-
pants for coding was found to be between 62%
and 85%. Further work is needed to establish
the validity of the tool [29]. Initially, REBA has
been used to assess ergonomics in farming [30,
31, 32, 33].
Data analysis and management: All the ques-
tionnaires were securely kept by the principal
researcher in a lockable metal box. Data from
both the NMQ and the REBA and was keyed
into the Microsoft Excel spreadsheet database
and secured using passwords known only to
the principal researcher. SPSS version 25 was
used for statistical analysis. Inferential
statistics of associations between WRMSD risk
levels and the variables were then analyzed
using the Pearson Chi-square (X2) test and
based on an alpha level of p< 0.05. Descrip-
tive statistics were described by percentages
and frequencies.

METHODS

Study design: A descriptive cross-sectional
study design was utilized.
Population: The focus of the business at a
flower farm is to grow flowers for foreign
markets. There are only two job positions in
the farm, which are laborious and manual in
mechanism. The general workers execute less
specialized farm duties such as cutting
flowers, pruning, planting, weeding and
transporting flowers from the farm. General
farm maintenance duties such nurseries and
green houses were also their duties. The total
number of flower farm workers employed at
the farm were 897. The other cadre is that of
the Sprayers who carried out spraying tasks.
The formula n=Z2pq/d2  [25] was used to for
determine the sample size. The calculated
sample size was 270 (30%) farm workers. The
systematic sampling method was used to
select the individual farm workers from a single
continuous list of all farm workers generated
according to their names arranged in
alphabetical order.
Selection criteria: Farm workers who were aged
18 years and above but had worked for at least
four months in flower farming were included
in the study in order to more accurately
determine an association between exposure
to farming and developing musculoskeletal
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Procedure: The researcher acquired approval
from: Jomo Kenyatta University of Agriculture and
Technology - Institutional Review and Ethics
Committee (JKU/2/4/896B), The National Com-
mission for Science Technology and Innovation
(Ref: 416798), and The Nakuru County (Ref:
NCG/CDMS/GEN.VOL1/299).
Additionally, written consent was sought from
farm workers. No coercion of any kind was
exerted to any of the participants, while
participants asking to pull out from the study
would be let totally free.
All the farm workers present during that
particular working day shift were briefed about
the study. An information sheet was given to
each farm worker for more information; this
sheet contained all relevant information
deemed relevant for the prospective farmers
to know regarding this study.
Thirty-three (33) trained research assistants
explained the information on an individual
level to farm workers who met the inclusion
criteria and helped them to understand,
complete and sign the consent form. Research
assistants took each participant through the
Nordic Musculoskeletal Questionnaire (NMQ).
The research assistants filled the NMQ.

Prevalence of musculoskeletal disorders: The
majority of the 270 respondents, namely 184
(68.1%), reported having experienced discom-
fort in either one or more of their body areas
over the previous one year while 86 (31.9%)
did not experience any WRMSDs.
The risk for development of musculoskeletal
disorders: The Rapid Entire Body Assessment
method was used to determine the level of
risk of WRMSDs. Respondents were classified
as having ‘Medium rish’, ‘High risk’, and ‘Very
High risk’. Most of the respondents (n=80, 43.5%)
were in the ‘High’ risk category, as shown in
Table 1.

RESULTS

Socio-demographic 
Characteristics

Total p-Value 

Medium (n=49) High (n=80) Very High (n=55)
Gender 

Male 25 (29.1%) 32 (37.2%) 29 (33.7%) 86
Female 24 (24.5%) 48 (49.0%) 26 (26.5%) 98

Age (Years)
<30 7   (63.6%) 3   (27.3%) 1   (9.1%) 11

30 – 39 10 (16.1%) 32 (51.6%) 20 (32.3%) 62
40 – 49 29 (29.6%) 40 (40.8%) 29 (29.6%) 98

≥50 3   (23.0%) 5   (38.5%) 5   (38.5%) 13
Weight (Kgs)

≤ 60 18 (29.0%) 27 (43.6%) 17 (27.4%) 62
61 – 80 29 (25.4%) 48 (42.1%) 37 (32.5%) 114

81 – 100 2   (28.6%) 4   (57.1%) 1   (14.3%) 7
>100 0   (0%)) 1   (100%) 0   (0%) 1

Job designation
General Worker 45 (25.3%) 79 (44.4%) 54 (30.3%) 178

Sprayer 4   (66.7%) 1   (16.7%) 1   (16.7%) 6

≤ 5 8   (25.8%) 14 (45.2%) 9   (29.0%) 31
6 – 10 17 (21.8%) 35 (44.9%) 26 (33.3%) 78

11 – 15 17 (32.1%) 23 (43.4%) 13 (24.5%) 53
16 – 20 5   (35.7%) 4   (28.6%) 5   (35.7%) 14
21 – 25 1   (16.7%) 3   (50.0%) 2   (33.3%) 6

≥ 26 1   (50.0%) 1   (50.0%) 0   (0%) 2

Length of time in worked (Years)

0.904

Level of Risk

0.271

0.052

0.833

0.077

Those who will filled the NMQ to indicate that
there was a presence of musculoskeletal
disorders on any area of the body in the last
12 months proceeded to be assisted to fill the
Rapid Entire Body Assessment. Research
assistants had been contracted due to the
initial perception of low educational levels
among farm workers.

Risk Score Frequency Percent
Medium Risk 49 26.6

High Risk 80 43.5
Very High Risk 55 29.9

Total 184 100

WRMSDs

Table 1: Work-related risk score of respondents with
musculoskeletal disorders (n=184).

Table 2: Relationship between
work-related risk and socio-
demographic characteristics
(n=184).

Relationship between WRMSDs risk and
socio-demographic characteristics: There
was no relationship between WRMSDs risk and
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DISCUSSION
The Rapid Entire Body Assessment has a scor-
ing classification: ‘negligible risk’, ‘low risk’,
‘medium risk’, ‘high risk’ and ‘very high risk’
scores. This present study reported ‘medium
risk’ (n=49, 26.6%), ‘high risk’ (n=80, 43.5%),
and ‘very high risk’ (n=55, 29.9%) of sustaining
WRMSDs. This present study reported
presence of some risk across all respondents,
as there were no ‘negligible risk’ and ‘low risk’
respondents as slotted on the REBA. By this
results, they indicate that carrying out farm
work predisposed respondents to WRMSD risk.
This reported levels of risk is probably due to
numerous reaching and twisting activities
especially when picking ready flowers. The
process of picking ready flowers involved
repetitive motions of the wrist and hand joints
over longer periods. Further, picking of ready
flowers is a delicate task. It involves a lot of
attention, which involves adoption and
maintenance of awkward positions such as
stooping and neck flexion. These tasks become
more intensive during peak seasons since there
is an increased demand of production. In
addition, tasks such as transportation of the
picked-flowers from the farm, transporting
fertilizer to the farm, and even the routine
farm nursery maintenance tasks exposed the
farm workers to WRMSDs risk - this is also
noted [1]. Lastly, the spraying activity involves
loading the back with a knapsack sprayer
containing pesticides or herbicides. On
average, the knapsack is 18 to 20 kg in weight,
this loading activity coupled with working for
longer durations in a repetitive manner while
twisting and reaching to all the areas of the
farm predisposed the farm workers to WRMSD
risk. The situation is worse when the flowers
are still short and when they are in the
nursery because, besides the loaded back with
a knapsack sprayer and far-reaching maneu-
vers, the sprayers have to adopt a stooping
position.
A systematic review [15] concurred to this
present study that WRMSDs had a causal re-
lationship with scoring a high work-related risk
level if the activities involved biomechanical
risk factors such as excessive repetition, heavy
lifting and adopting awkward postures just as

the respondents in this study. Similarly, a study
among Chinese Obstetricians and Gynecolo-
gists showed that though there was a differ-
ence in risk level across workers, every worker
had an absolute risk of developing WRMSDs
due to their various working environments,
psychosocial, individual, and postural factors
[16] and this explains why farm workers from
the two designations in this present study
reported varying levels of WRMSD risk levels.
A study on nurses’ handling and transferring
patients, reported that the level of work-
related risk increased when the nurses manu-
ally moved or lifted a patient – mostly if the
patient were overweight or obese [34]. In a
study [35] which included participants in eight
work-station jobs, six institutions and three
different industries reported various work-re-
lated risk levels across all eight work-stations.
Though a WRMSD study among dairy farmers
in Iran did not report risk in percentages as
this study did, they reported being unaccept-
ably high risk since it was stratified as both
‘high risk’ and ‘very high risk’ [33]. This WRMSD
risk stratification was almost similar to that of
this study since in both populations, a lot of
manual work was involved, assuming poor
postural positions and carrying out of repeti-
tive movements.
A study [28] among auto-mechanics had
utilized the NMQ and the REBA method
similar to this present study, reported that the
workers were stratified as ‘low’, ‘medium’, ‘high
risk’, and ‘very high risk’ at 5%, 13.2%, 24.2%,
31.3%, respectively. This was unlike in our
study, because they were no ‘low risk’
workers reported in this present study. This
was probably because the auto-mechanic
industry job-needs were different from those
of farm work and were less demanding, less
repetitive in nature and did not entail
adoption of poor postures especially for a long
duration. The alluded probable reasons of
differences in specific-industry demands might
have led to three risk stratification in this
present study and not two strata from a study
[36] among hairdressers only reported ‘high
risk’ (46%) and ‘very high risk’ (14.9%). An
ergonomic study on the assessment of WRMSD
risk among agriculture workers of Uttarakhand-
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age and a higher WRMSDs risk level [20, 37].
Participants (n=8) who weighed more than 80
kg reported a ‘high risk’ in developing WRMSDs
than any other age cohorts. A higher weight
among other reasons may cause a low
self-esteem arising from psychosocial factors.
Again, this is a small number to draw conclu-
sions from. However, the results from the
present study were similar with to Alghadir et
al [18] on WRMSDs among dental profession-
als in Saudi Arabia who reported that weight was
one of the socio-demographic characteristics
that  increased the risk of developing WRMSDs.
Similarly, [17] a study on WRMSDs by women in
a social rehabilitation center reported that sub-
jects who required sick-leave showed a higher
mean age, duration of working and weight.
Although our study did not find a link between
the duration one has worked with work-related
musculoskeletal risk, other studies such an
occupational studies [19] and [20] reported that,
among many other factors, the longer individu-
als were exposed to an occupation, the more
likely they were exposed to WRMSD risk.
Limitations of the study: This study captured
very few of the sprayers (n=15) as opposed to
the general workers (n=255). By itself, the
sprayers might therefore not have been rep-
resented well for the purposes of the sub-
group analysis.
This study was only limited to data collection
by the REBA as a sole method of assessing
work-related musculoskeletal disorder risk.
REBA method only assessed physical factors
and not psychosocial and individual factors.
Further studies should, therefore consider the
use of more comprehensive tools that can
capture these two factors.
Lastly, in this study only respondents with
WRMSDs, as reported pain on NMQ proceeded
to fill the REBAQ. Therefore, the construct
validity of the REBAQ could not be determined
and this aim was outside the scope of this
study. Some respondents who did not report
pain within the previous 12 months might have
a high risk level of contracting WRMSDs as well.

India [32] precisely classified all respondents
to be at high risk.
Even though all the five socio-demographic
characteristics studied in this present study did
not have a relationship with WRMSD risk. This
could have been due the fact that REBA
method only assessed physical factors such as
forceful exertions and sustained posture, and
not other factors such as psychosocial factors
such as work-rest cycles, time pressure, and
overall social support, and individual factors
such as education levels which are considered
as predisposing factors to WRMSD.
More general workers were classified as high
and very high risk compared to the sprayers.
This is attributed to the daily lifting and
transporting of fertilizers, seedlings and the
already-picked flowers tasks that they
carry-out while on duty. They also stoop for
prolonged durations while carrying out
nursery and greenhouse activities. This clearly
shows that, various job demands at worksta-
tions predispose workers to different levels of
WRMSDs risk. These high levels of risk scores
may also have been due to the little or no
information on proper ergonomic guidelines,
poor or no utilization of semi-mechanized
tools, the need to work and produce in large
volumes and so, increased working pace. The
variation in levels of risk among designations
and even industries and workstations was also
noted in a studies [17-18, 35].
A few farm workers over 50 years of age (n=5,
38.5%) reported ‘very high risk’. This is because,
the perennial heavy lifting, prolonged bend-
ing posture, and repetitive movements done
over a longer period worked negatively on the
neural, skeletal and muscular system thus,
decreased and or impaired function and or
mobility. Even though this was a small
number to draw conclusions from, the find-
ings from this present study were also sup-
ported [4] which in their case. The age group
aged between 46 to 55 years was the most
affected. Although one study [11] used differ-
ent age grouping from this present study, they
found out the age group of 40-55 years had the
most significant WRMSD risk. Their results were
thereby almost similar to the results of this
study. There was a correlation between an older

CONCLUSION

This study was conducted to determine
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work-related risk associated with musculosk-
eletal disorders among flower farm workers
flower farm workers involved in strenuous
activities, repetitive movements, and awkward
posture and overall farm maintenances are
predisposed to work-related risk. However, no
relationship between work-related risk of
musculoskeletal disorders and socio-demo-
graphic factors could be found.
We recommend that further research is
carried out to reduce the WRMSD risk by
exploring causative relationships.
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