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ABSTRACT 

Floriculture in Kenya is one of the fastest growing sub-sectors in agriculture and among the biggest earners of foreign exchange 

providing livelihoods to many in the country. Despite the importance of this sector, health problems and effects in this industry 

have not been evaluated. Little is known about the risks of musculoskeletal disorders (MSDs) in the industry leaving staff ex-

posed.  This study sought to evaluate the most common MSD among flower harvesters and processing workers. Primary data 

was obtained from questionnaires and secondary data from document review. Descriptive and inferential statistics were used for 

data analysis. The study established that 67% of the workers had experienced work related MSDs in the 12 months preceding 

the study. Work related MSDs occurrence was highest among processing workers at 86%. There was a significant statistical 

deference between the workers’ department and joint pains (χ² = 35.09, p<0.001, df = 2). Further, the study established that oc-

currence of MSDs increased with number of years on the job. Among those who had worked for 11-15 years, 70.6% reported 

MSDs compared to 58.5% reported among those who had worked for between 0 and 5 years. The research found that the most 

prevalent MSD affected wrists and hands at 68%. This was consistent with observations made during the study that tasks in the 

flower industry are manual and majority involve wrists and hands including harvesting, weeding and making flower bouquets. 

The task repetitiveness and awkward working postures were also perceived to be detrimental to the workers’ health. Lower back 

pains were also prevalent at 65% while shoulders MSDs were reported by 62% of the workers. Similarly, upper back disorders 

were prevalent at 60%. This research provides a first comprehensive study of MSDs in Floriculture industry in Kenya 
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1. INTRODUCTION 

The flower industry is an important sector in Kenya and has grown rapidly since the 1980s. Kenya is the lead exporter of rose 
cut flowers to the European Union (EU) with a market share of 38% (KFC, 2016). In 2015, cut flowers and other horticultural 

products contributed to 1.45% of the country GDP (KFC, 2016). It is estimated the sector impacts over 2 million livelihoods in the 

country (KFC, 2016). Despite its importance, the sector faces may health problems. Public debate has mainly focused on the 

effects of use of pesticides on health, overlooking other health challenges one of this being musculoskeletal disorders (MSDs).  

 

The term musculoskeletal disorder denotes health problems of the muscles, tendons, cartilage, the skeleton, ligament and 

nerves. (Luttman et.al, 2003). These disorders can affect nearly all tissues including the nerves and tendon sheaths, and most 

frequently involve the arms and back (Ergonomics: the study of work, 2000). MSDs usually result from exposure to multiple risk 

factors that can cause or exacerbate the disorders, not from a single event or trauma such as a fall, collision, or entanglement 

(Martimo, 2010). The term work-related musculoskeletal disorders (WMSDs) describe a whole range of disorders which are not 

typically the result of an acute or instantaneous event, but which are the result of a chronic development (Armstrong et al, 1993).  

It is generally agreed that WMSDs results from overuse beyond the body’s recovery capacity (Simoneau et al, 1996).    

 

In the Kenya constitution, the right to health is guaranteed. Moreover, one of the goals of the Country’s vision 2030 is to shift the 

bias of the national health bill from curative to preventative. In addition, for growth to take place, the health and safety of workers 

must be safeguarded. Thus the need to establish the risks of MSDs in the flower sector.  

2. MATERIALS AND METHODS 

This study adopted descriptive research design. The study was conducted in Naivasha flower catchment; the major flower 
growing hub in Kenya which boasts of about 50% of all the flower farms in the country (Floriculture, 2011). The study popula-
tion was 60 farms in the region. The farms were classified according to the number of employees as shown in Table 1 below:  
 
Table 1: Study population 

Category based number of workers Average number of workers per category Number of farms in category 

0-200 100 8 

201-500 350 10 

501-1000 750 20 

1001-5000 3000 20 

Over 5000 5000 2 

Total  60 

 
Stratified random sampling was used in the study. This method ensures all key sub-populations are included in the study sam-
ple (Russell, 2006). The farm size categories formed the strata while the workers in each category formed the sampling frame. 
An exclusion criteria was used to eliminate all workers who had accidents or illnesses that may have predisposed them to 
MSDs. This was done by analysis of health information available in the farms health facilities. 
The flower farms sample was determined as shown below (Kothari, 2003): 
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Where: 
n is the sample size 
N is the population 
Z is the standard deviation at 95% confidence level which is 1.96 
p is the proportion in the target to have the desired characteristics being measured which is 0.141 
q is equals to 1-p which is equal to 0.859 
e is the margin of error which is 0.05% 
 
According to the above formula 45 farms were sampled from a total of 60 farms. The farms were further categorized according 
to size based on number of staff. Using the same formula, the number of flower farms sampled in each category was deter-
mined. The results were tabulated as shown in Table 2. Respondents per category were determined based on Bartlett et al, 2001, 
which lists number of respondents for a given population as shown:  
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Table 2: Sample size tabulation: 

Categories Number of flower  Number of sampled 
farms 

Sample size (n) 

0-200 8 6 100 

201-500 10 8 112 

501-1000 20 15 119 

1001-5000 20 15 119 

Over 5000 2 1 119 

Total 60 45 569 

 
Questionnaires and document analysis were the main instruments used in this study. Questionnaires were answered in the re-
spondents own words and therefore free from bias of the interviewer (Kothari, 2003). The questionnaires were self-
administered. Three sets of questionnaires used in the study namely, employee questionnaire, management questionnaire and a 
hospital staff questionnaire. The employee questionnaire consisted of the Nordic Musculoskeletal questionnaire (NMQ). The 
NMQ provides reliable information about musculoskeletal symptoms (Kourinka et al, 1987) and it is generally used worldwide. 
Document analysis looked at health information available in the sector, policies regarding ergonomics, legislation, and medical 
examinations records. 
Responses from the questionnaires were coded and analyzed using descriptive statistic to determine the characteristics of the 
sample. Further inferential statistical tools were used to determine the statistical differences, relationships and associations. The 
Chi square test was the main test of significance used in the analysis.  

3. RESULTS AND DISCUSSION 

569 questionnaires were distributed across 40 flower farms with a return rate of 84% (n=480). The high rate of return was at-

tributed to the fact that the questionnaires were self-administered. A response rate of above 70% is considered good (Babbie, 

2010). 48% of the workers were aged between 29 and 38 years while 18 to 28 years’ age band constituted of 34% of the work-

ers. 15 percent were between 39 to 48 years of age and 3 percent were above 49 years of age. 52% of the respondents were 

female while 48% were male. Observations made during the study were that the industry employed more women than men, with 

women mostly working as harvesters and bouquet makers. The men were involved in irrigation, pesticide spraying and construc-

tion of greenhouses.   

3.1 MSDS PREVALENCE IN THE FLOWER INDUSTRY 

Among the 480 respondents, 67% reported to have experienced MSD symptoms while the other 33% reported no symptoms as 

shown in Fig 1: 
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Fi 1: MSDs in the flower industry 
 

Respondents were asked to indicate whether they had experienced joint pains in the previous 12 months preceding the survey. 

67% (n=321) reported to have experienced MSD symptoms while 33% (n=159) reported that they had not experienced muscu-

loskeletal-related disorder. This illustrated that MSDs are prevalent in the industry corroborating observations made during the 

study that workers in the industry experience MSDs. Indeed, the agriculture sector is one of the sectors with high MSDs preva-

lence rates (HSE, 2015). The HSE identifies three industries with high rates of work related MSDs, namely, agriculture, construc-

tion and transport (HSE, 2015). Within the agricultural industry it has been consistently shown that work-related musculoskeletal 

disorders (WRMSDs) are the most common of all occupational non-fatal injuries and illnesses for farm workers, especially those 

who are involved in labor-intensive practices (HSE, 2015).  In fact, WRMSDs accounted for 44% of the prevalence of all work 

related ill-health in Great Britain in 2014/15 (HSE, 2015). A study investigating work related MSDs in Saskatchewan farmers, 

found that 82% reported having musculoskeletal pain in at least one body part. (MacMillan, 2014). In assessing chronic muscu-

loskeletal disorders in agriculture, Sesto, 2002, reported that 75% of farm workers reported experiencing musculoskeletal symp-

toms during the 12 months preceding the study. Similarly, a study of milk farmers in Brazil found that 85% reported pains and 

discomfort (Ulbrichta, et.al, 2015). Moreover, many of the risk factors that are associated with development of MSDs are com-

mon place in agricultural tasks. (Sesto, 2002).  

3.2 MSDS DISTRIBUTION ACROSS DEPARTMENTS 

As illustrated in Fig 2, majority of the respondents were from the production department accounting for 72% (n=346). Processing 

department accounted for 25 % (n=118), while 3% (n=16) were from other departments which was mainly administration. This 

finding was corroborated by observations made during the survey that production department has highest number of workers as 

it involves, planting, crop care, irrigation, pesticides spraying as well as harvesting activities.   

 

Fig 2: Departments of respondents 
 

On the other hand, the processing department consisted of 25% of the respondents. Tasks in the processing department involve 

storing and retrieval of flowers in cold rooms, making of flower bouquets, packaging of flowers and loading into trucks. 

Despite the production department having the highest number of workers, it was the processing department that reported the 

highest occurrence of MSDs at 86% compared to 62% in the production department as shown in Table 3: 
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Table 3: Cross-tabulation of MSDs across the departments 
 
 

Departments MSDs symptoms Total 

Yes No 

Production 63% 37% 100% 

Processing 86% 14% 100% 

Others 19% 81% 100% 

Total 67% 33% 100% 

 
The high rate of MSDs occurrence in processing department was attributed to the fact that processing work is characterized by 

standing for long periods of time, overreaching while storing buckets of flowers in cold rooms, loading and offloading of flower 

boxes into trucks as well as working in modified temperature environments. Task repetitiveness is one of the hazards contrib-

uting to high rate of MSDs in processing department. A worker in processing department makes flower bouquets over and over 

during their shift. At times the shift may extend well over 12 hours depending on the orders received. Overreaching is also an-

other hazard in the processing department as shown in Plate 1.  
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Plate 1: A processing department worker overreaching to store flower buckets in cold-room shelves 
 

Harvested flowers are stored in buckets in the cold room for preservation before packaging. The buckets are usually three quar-

ters full of posh harvest solution. The buckets are stacked in shelves and workers have to reach way above shoulder height to 

either place or retrieve the buckets. Other common hazards in both production and processing departments are depicted in Table 
4:  

 
Table 4: Flower farm activities and associated MSDs hazards 

Department Process / activities Observed MSDs risk factors 

Flower production Pre-planting processes Awkward postures 

Greenhouse erection Weights / Awkward postures 

Bed preparation Awkward postures 

Planting Awkward postures 

Crop care Awkward postures 

Weeding Awkward postures 

Pruning Awkward postures 

Irrigation Weights 

Spraying Weights-load 

Harvesting Awkward postures 

Transport from field to pack house Loads-lifting flower buckets/ Awk-

ward postures 

Flower processing Cooling / storage Overreaching / Cold 
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Grading/ bouquet making Awkward postures / prolonged sim-

ilar postures-long standing hours / 

repetitive movements 

Packaging Loads – lifting flower boxes 

Loading to trucks  Loads – lifting flower boxes 

 

Table 4 shows various hazards that may predispose workers to MSDs. Studies have shown that there are 3 general risk factors 

of MSDs in agriculture namely, lifting and carrying heavy loads, stooping and highly repetitive work (Chapman & Meyers, 2001). 

These three hazards are present in the flower industry as shown in the Table 4. Of significance, is the fact that in the processing 

department, all the three hazards were present. This compounds the risks of MSDs in processing department and is attributed to 

the fact that 86% of processing workers reported MSDs.  

3.3 ANALYSIS OF JOINT PAINS IN THE 9 ANATOMICAL REGIONS 

 

As depicted in Fig 3, the most common MSDs in the flower industry affected the wrist and hands, lower back and upper back. 

Wrists and hands was the most prevalent form of MSD in the floriculture sector with 68% of respondents reporting to have expe-

rienced wrist and hand pains in the previous 12 months. Another key finding was that of workers who reported wrist/hand pains, 

38% indicated that the disorders interfered with their normal activities an indication of the severity of the symptoms. This denotes 

the severity of the problem and affects the worker’s quality of life outside work. Lower back complains were reported at 65% 

while shoulders disorder represented 62% of all the workers who reported MSDs. Upper back was also frequent at 60%. Accord-

ing to information obtained from the hospitals in Naivasha, majority of problems reported were low back pain, general muscular 

pain and numbness of the extremities. 
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Fig 3: MSDs distribution in nine anatomical regions 
 

A study of MSDs among milk farmers found that 70.2% of the farmers reported pains in upper limbs followed by back pains at 

61.3% (Ulbrichta, et al, 2015). Similarly, another study in Finland showed that lower back pains (LBP) and upper extremity disor-

ders (UED) were the most common causes of musculoskeletal disability and there is strong evidence of work relatedness for 

both (Martimo, 2010).  
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3.3.1 Analysis of wrist and hands disorders across different tasks in flower industry 
 

As shown in Fig 4 majority of workers who reported pain in wrists and hands attributed it to planting and crop care tasks as well 

as flower processing activities which involves bouquet making, flower grading packaging and loading. These tasks are repetitive 

and involve the same body muscles. A study on MSDs in workers showed that repetitive movements with awkward postures are 

especially hazardous when they involved the same joints and muscle groups and when workers did the same motion too often, 

too quickly and for too long (Ghasemkani et al, 2008). Crop planting and care is done at awkward postures as workers have to 

stoop and utilize hand and wrist muscles to place crops in the ground or hydroponics pots. Similarly processing work involves 

making intricate flower arrangements by using wrists and hand movement. The hand motions are done continuously throughout 

the day under modified temperatures since flowers must be preserved at cool temperatures. Epidemiological research shows 

that these disorders are worsened if tasks are performed under cold temperature (Barr, Barbe and Clark, 2004).  Hand and wrist 

are associated with the longest absences from work and therefore, associated with greater lost productivity and wages than 

those of other anatomical region (Barr, Barbe and Clark, 2004).  

 

 

 

Fig 4: Distribution of wrist / hands MSDs across different tasks 
 

3.2.2 Wrist and hands risk factors  
 

Fig 5 illustrates the main risk factors of wrist and hands musculoskeletal disorders. 52% of the workers who reported wrists and 

hands symptoms attributed the problem to repetitive motion. Repetition in this context refers to repetitive hand/finger or wrist 

movements such as hand gripping or wrist extension/flexion. Posture was another risk factor that was identified in the study. 

24% of workers who reported writs and hands MSDs attributed it to posture. According to the HSE 2013, some of the main 

causes of upper limb disorders which include hand and wrists are repetitive work, carrying out tasks for long periods and working 

without suitable breaks. These factors are commonplace in the industry. 
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Fig 5: Wrists/ hands risk factors 

 
3.3 MSDS CONTROL PROGRAMS IN THE FLOWER INDUSTRY 
 

Out of the 45 farms targeted for the study, 88% agreed to participate in the study. Of these 60% reported that they were aware of 

staff complaints in regards to MSDs as shown in Figure 6: 

 

 

Fig 6: MSDs risks control programmes 

 
The study established that 90% of the farms had health and safety policies in place and the policies addressed ergonomics. A 

similar percentage also reported to have conducted health and safety risk assessments. 80% reported to have utilized risk as-

sessment tools to identify MSD risks. Similarly, the study established that 80% of the farms had various controls in place and 

conducted safety inspections to establish ergonomics situation in the workplace. Even though 70% of the farms indicated they 
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had budgets in place to address MSDs risks, only 60% acknowledged to have received workers complains of the same. There is 

still much to be done as most of the interventions were noted to be reactive and curative. These included treatment support and 

medical examinations.  

 

 

 

 

4. CONCLUSION 

 

The study established that MSDs are a major health concern in the flower industry as 67% of the flower farm workers reported 

cases of MSDs in the 12 months preceding the study. Of these, 74% had sought medical treatment from local hospitals in the 

area. 86% of workers in the processing department reported MSDs making it the department with the most cases of MSDs. The 

study established a significant statistical difference between the workers’ department and occurrence of MSDs (χ² = 35.09, 

p<0.001, df = 2). Similarly, the research found that there was a significant statistical difference between number of years worked 

and occurrence of MSDs (χ² = 27.73, p<0.001, df= 3). Wrists/hands MSDs were the most prevalent at 68%. Cases of lower back 

and shoulder pains were similarly prevalent at 65% and 62% respectively. The research identified two main risk factors which 

predispose workers to MSDs namely repetitive tasks and awkward postures. 48% of workers attributed MSDs to repetitive mo-

tions while 29% attributed the disorders to awkard postures. Data collected from medical facilities indicated that workers sought 

medical attention once the symptoms had progressed to the point of interfering with normal activities. However, majority of the 

cases presented in the medical facilities were within the reversible threshold. Nevertheless, there was risk of MSDs progressive-

ly worsening leading to poor quality of health, economic problems due to reduced productivity as well as increased cost of 

treatment both to the individual and to organizations. As such the study recommends that flower farms employ the safety hierar-

chy of control in addressing the MSDs risks and hazards in the industry and strive to eliminate or implement engineering control 

to address the hazards. 
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