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Abstract: Super stockist or Clearing and Forwarding Agent (CFA) is an agent who is accountable for managing 

and supplying stock of a pharmaceutical company. CFA workers are involved in packing and dispatch activities 

that require them to adopt postures such as bending back and legs, stooping, squatting, and kneeling on the floor. 

The purpose of this study was to analyse the work posture of CFA workers and assess the prevalence of 

musculoskeletal disorders (MSD) among them. CFA of a major pharmaceutical company located in the Bhiwandi 

area of Thane district in Maharashtra was surveyed. OWAS observation method was used to assess the postures 

adopted by workers. Prevalence of MSD among 30 male workers was determined using a modified Nordic 

questionnaire. 12 commonly adopted postures were identified from the video recording of work for OWAS 

analysis. OWAS revealed that two postures were in OWAS action category 4 (corrective action is required 

immediately), and three in OWAS action category 3 (corrective action is required as soon as possible). The results 

of the Nordic questionnaire showed that more than 60% of workers reported pain in the lower back, followed by 

pain in the knee and ankle. Workers at the CFA level are susceptible to postural risk due to their work and report 

pain in body parts. Therefore, there is a scope of ergonomic intervention: introduction of a workstation to 

eliminate risky postures.  

Keywords: CFA, Pharmaceutical supply chain, Musculoskeletal Disorders (MSD), Work-related Musculoskeletal 
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I.   INTRODUCTION 

Indian pharmaceutical sector plays a vital role in the international pharmaceutical industry by meeting global demands. It 

exports drugs to over 200 countries and values over US$ 21 billion in the domestic market [1]. However, the industry lags 

when it comes to its supply or distribution element, which needs major overhauling. A supply chain or distribution system 

refers to the logistic part of transporting products from the manufacturer to the ultimate consumer [2]. The supply chain in 

the pharmaceutical industry has an agent called Clearing and Forwarding Agent (CFA), which maintains the stock 

(storage and supply) of a company. CFAs provide pharmaceutical products to stockists, and stockists provide them to 

retailers [3]. Workers at the CFA level are involved in packing pharmaceutical products to supply them to stockists and 

assume several postures to do their work.  

Posture is the position a body assumes with the help of a group of muscles to maintain its stability [4]. Moreover, a work 

posture is the position adopted while working because it is appropriate for the work being done [5]. Musculoskeletal 

disorders (MSDs) represent health problems related to body parts such as muscles, tendons, the skeleton, cartilage, the 

vascular system, ligaments, and nerves. Work-related musculoskeletal disorders (WMSDs) cover MSDs either caused or 

worsened by work and work conditions [6]. Work conditions that lead to WMSD are repetitive movements and prolonged 

body postures. Musculoskeletal discomfort was reported among workers engaged in pharmaceutical packing operations 

[7, 8]. Workers were working in head and trunk flexed forward, and shoulders flexed and abducted position. The postural 

risk and presence of MSD were found to be associated with each other in this research [7]. RULA observation method and 

Nordic musculoskeletal questionnaire (NMQ) exhibited considerable postural risk and pain in the knee, back, neck, and 

other body areas among pharmaceutical packing workers [8, 9, 10]. Workstation in the pharmaceutical packaging industry 
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was observed to be unergonomic [8, 9]. Female workers in a potato cultivation plant working in stooping and squatting 

posture reported high MSD prevalence [11]. Ovako Work Assessment System (OWAS) was used to investigate work 

posture in a food manufacturing company, and a new ergonomic cart was designed based on the investigation results [12]. 

Tasks such as digging, loading-unloading, and mixing clay were video recorded and analysed using the OWAS method in 

brick-making factories [13]. OWAS posture assessment technique was used to assess MSD risk among various types of 

workers such as pistachio farmers, logistic workers, and employees of a car service workshop [14, 15, 16].  

The objectives of this study were to  

-    analyse postures of CFA workers using OWAS. 

-    assess the prevalence of musculoskeletal disorders among CFA workers. 

II.   METHODOLOGY 

Descriptive research was designed using a survey and observation method. The locale of the study: A CFA unit located in 

Kalher village of Thane district of Maharashtra was chosen for the survey. Pharmaceutical supply chain management 

covers steps from the procurement of raw material to the provision of pharmaceutical products to consumers or patients 

[17]. A Clearing and Forwarding Agent (CFA) is an organization that plays the role of a middleman between a 

manufacturer and wholesalers/ stockists in a pharmaceutical supply chain. A CFA stores the pharmaceutical products of a 

company and forwards them to the stockists on request [3]. 

Sample and sample size: 30 male workers from the chosen CFA were interviewed to know their basic information and 

musculoskeletal discomforts using a modified Nordic questionnaire.  

A Nordic questionnaire is an instrument used to record the musculoskeletal disorder symptoms among different types of 

workforces. A diagram of the human body showing nine body parts prone to musculoskeletal injuries: neck, shoulder, 

upper back, elbows, low back, wrist/hands, hips/ thighs, knees, and ankle/feet is shown to subjects, and they are asked to 

identify parts where they experience trouble [18]. Anthropometric measurements were taken using an anthropometric kit 

and weighing scale. OWAS was used to assess the work postures: a video recording of work was done, and snapshots 

from videos were taken every 5 seconds for a posture assessment. ErgoFellow software was used to evaluate postures 

using the OWAS tool.  

Ovako steel company developed a method Ovako Work Assessment System (OWAS) for its employees. In this method, 

videos and photographs of work are taken to know the frequency and duration of postures adopted. Postures are then 

assessed based on predefined criteria. As explained in table 1, OWAS identifies commonly adopted postures: 4 for back, 3 

for arms, 7 for legs, and assigns a single-digit code to each. OWAS also considers 3 levels of the load/weight handled by 

the worker while doing a task. 3 levels of the load handled are <10kg, 10-20 kg, and >20kg. A four-digit code is 

developed for all the combinations of the above-mentioned postures and loads. 252 combinations have been recognised 

and classified into four action categories indicating the required ergonomic action [19]. OWAS Action Categories (OAC) 

and the required corrective actions are shown in table 2.  

TABLE I: OWAS SCORE GIVEN TO THE POSTURES OF BACK, ARMS, AND LEGS AND LOAD 

HANDLED 

Body part OWAS score Posture of the body part 

Back 

1 Straight 

2 Bent 

3 Twisted 

4 Bent and twisted 

Arms 

1 Both arms below shoulder level 

2 One arm at or above shoulder level 

3 Both arms at or above shoulder level 

Legs 

1 Sitting 

2 Standing on two straight legs 

3 Standing on one straight leg 
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4 Standing or squatting on two bent legs 

5 Standing or squatting on one bent leg 

6 Kneeling 

7 Walking 

Load category OWAS score Load handled 

 1 Less than 10 kg 

2 Between 10-20 kg 

3 More than 20 kg 

Source: Karhu, Kansi, and Kuorinka (1977) 

TABLE II: OWAS ACTION CATEGORIES AND CORRECTIVE ACTION REQUIRED 

Action category Corrective action required 

1 No action required 

2 Action required in near future 

3 Action required as soon as possible 

4 Action required immediately 

Source: Karhu, Kansi, and Kuorinka (1977) 

III.   RESULTS 

The results of the survey and observation are as follows.   

A. Job description of CFA workers  

The job of workers at CFA is to pack medicines in cardboard boxes as per the lists given to them. As illustrated in table 3, 

workers do four activities: picking, checking, packing, and carrying to do their job. These four main activities are divided 

into 12 sub-activities or tasks. (table 3).  One worker prepares 6-8 orders in an 8-hour workday, and one order takes 3 

quarter-hours to one hour to prepare. Frequently adopted work postures are standing and sitting with a bent back, standing 

with one or both legs bent, squatting, and kneeling on the floor.  

TABLE III: DESCRIPTION OF ACTIVITIES AND TASKS 

Activity Description Task Task Description 

Picking Picking medicines as per the list 

from different parts of the 

warehouse and arranging them in 

one place 

Picking- Task 1 Making list of the 

medicines 

Picking- Task 2 Gathering medicines 

Picking- Task 3 Keeping medicines on 

floor 

Checking Checking the collected items 

before packing them in boxes 

Checking- Task 1 Checking while sitting 

on a stool 

Checking- Task 2 Checking while sitting 

on a stool 

Packing Packing medicines in cardboard 

boxes and sealing boxes with cello 

tape 

Packing- Task 1 Picking medicines 

from the floor 

Packing- Task 2 Putting medicines in 

the box 

Packing- Task 3 Sitting in kneeling 

position to arrange and 

warp the box 

Packing- Task 4 Marking the box 

Carrying  Lifting cartons and moving them to 

a designated place for dispatch  

Carrying- Task 1 Lifting the weight 

Carrying- Task 2 Carrying the weight 

Carrying- Task 3 Lowering the weight  

 



                                                                                                                                                    ISSN 2348-1218 (print) 

International Journal of Interdisciplinary Research and Innovations     ISSN 2348-1226 (online) 
Vol. 9, Issue 1, pp: (16-23), Month: January - March 2021, Available at: www.researchpublish.com 

 

   Page | 19 
Research Publish Journals 

 

Maximum load handled by the workers is less than 10 kg. Table 4 presents the general information and vital statistics of 

the workers.  

TABLE IV: DEMOGRAPHIC PROFILE OF THE WORKERS (N=30) 

Parameter  Mean  S.D.  Mini  Max  

Age 28.33 7.45 18 53 

Work Experience 5.57 3.78 1 15 

Salary 11500 3947.94 7000 20000 

Education 11.8 2.04 10 17 

Height 163.57 7.20 151.3 179.3 

Weight 59.37 9.40 39 77 

BMI 22.14 2.93 16.55 28.02 

B. MSD prevalence among CFA workers 

As displayed in figure 1, a large percentage of workers reported pain in the lower back (66.7%) and knee (33.3%). Pain in 

ankles/feet; neck; shoulder; and upper back was also recorded by a small fraction, and pain in elbows; wrists; and hips/ 

thighs was not recorded at all. 

 

Fig. 1. Bar graph showing count and percentage of workers reporting pain in body parts 

C. OWAS results  

Results of OWAS analysis are presented in table 5. The table describes workers’ activities, tasks, posture adopted, OWAS 

score and action category assigned to each posture adopted, and action required. Two tasks were found to be in action 

category 4, suggesting corrective action required immediately. Three tasks were found to be in action category 3, meaning 

corrective action should be taken as soon as possible. The remaining tasks fell in action categories 1 and 2. 
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TABLE V: OWAS ANALYSIS 

Activity- 

Task  
Posture adopted 

OWAS 

 Score 

OWAS 

Action Category 
Action required 

Picking- 

Task 1 

 

 

Back bent 

Both arms below shoulder 

level 

Standing on one straight 

leg 

Weight less than 10 kg  

 

 

2131 2 

 

corrective action 

required in near 

future 

Picking- 

Task 2 

 

 

Back straight  

Both arms below shoulder 

level 

Walking 

Weight less than 10 kg  

 

 

1171 1 

 

no action required 

Picking- 

Task 3 

 

 

Back bent 

Both arms below shoulder 

level 

Standing or squatting on 

two bent legs 

Weight less than 10 kg  

 

2141 3 

 

corrective action 

should be taken 

as soon as 

possible 

Checking- 

Task 1 

 

 

Back bent  

Both arms below shoulder 

level 

Sitting on the stool 

Weight less than 10 kg  

 
2111 1 

 

no action required  

Checking- 

Task 2 

 

 

Back twisted  

Both arms below shoulder 

level 

Sitting on the stool 

Weight less than 10 kg  

  

3111 2 

corrective action 

required in near 

future 

Packing-

Task 1

 

 

Back bent and twisted  

Both arms below shoulder 

level 

Standing or squatting on 

two bent legs  

Weight less than 10 kg  

 

 

4161 4 

 

corrective action 

required 

immediately 
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Packing-

Task 2

 

 

Back bent and twisted  

Both arms below shoulder 

level 

Kneeling on the floor  

Weight less than 10 kg  

 

4161 4 

 

corrective action 

required 

immediately 

Packing-

Task 3 

 

Back bent  

Both arms below shoulder 

level 

Kneeling on the floor 

Weight less than 10 kg  

 

2161 2 

 

corrective action 

required in near 

future 

Packing-

Task 4

 

 

Back bent 

Both arms below shoulder 

level 

Standing on one straight 

leg 

 Weight less than 10 kg  

 

2131 2 

 

corrective action 

required in near 

future 

Carrying-  

Task 1

 

 

Back bent 

Both arms below shoulder 

level 

Standing or squatting on 

two bent legs  

Weight less than 10 kg  

 

2141 3 

 

corrective action 

should be taken 

as soon as 

possible 

Carrying- 

Task 2

  

 

Back straight 

One arm at or above 

shoulder level  

Walking  

Weight less than 10 kg  

 

1271 1 

 

no action required 

Carrying-  

Task 3

 

 

Back bent 

Both arms below shoulder 

level 

Standing or squatting on 

two bent legs  

Weight less than 10 kg  

 

 

2141 3 

 

corrective action 

should be taken 

as soon as 

possible 

IV.   DISCUSSION 

This study showed that workers at CFA level in pharmaceutical distribution channel adopt various risky postures and 

suffer from musculoskeletal problems. MSD prevalence was found to be high in lower back, knee, and ankle/feet. In a 

previous study of pharmaceutical packing workers, MSD prevalence in the knee (44.7%), back (36.8%), and neck 

(31.6%) was observed [8]. 310 workers of a brick kiln were studied using NMQ, and lower back pain followed by knee 

pain were found to be the most common among workers. The common work postures that brick kiln workers adopted 

were squatting (67%), stooping (19%), and standing (14%) [20]. Musculoskeletal problems were seen in the neck, back, 
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hand, and feet of the workers of a corn chips factory [21]. Complains of pain in the back-34%, shoulder-20%, knee-20%, 

neck-16% were noticed in a study conducted on the delivery men of Liquid Petroleum Gas (LPG) in India [22]. 
 

Two packing tasks were found to be in OWAS action categories 4. Three tasks, one picking and two carrying, were found 

to be in OWAS action category 3. These tasks require workers to keep back and twisted, one or two legs bent and twisted 

while standing, and kneeling or squatting on the floor (table 5). This implies a workstation that helps workers avoid 

bending, kneeling, and squatting can improve work posture. The high prevalence of pain in the lower back, knee, and 

ankle suggests that bending and kneeling, and squatting are the main concerns that need to be addressed. 

According to the OWAS analysis in this study, 25% posture (OAC 3) require corrective action as soon as possible and 

17% posture (OAC 4) require corrective action immediately.  In a corn chips factory, 26% activities were in category 3 

and category 4 [21]. LPG service workers adopt awkward postures such as back bent and twisted, the arms above the 

shoulder level, standing or squatting on both legs with knees bent, and lift a load > than 20 kgs. Therefore, OWAS 

showed 90% postures in AC4 and 70% postures in AC3 for them [22]. In a study of 100 workers of a tobacco factory, 

where musculoskeletal complaints were high in low back (55%), knees (45%) and shoulders (37%), OWAS showed that 

26.8% body postures were harmful and 5.1% body postures were very harmful [23]. OWAS study of posture of 

washroom cleaners in malls revealed that activities requiring standing on toes, bending, twisting, stooping and leaning 

with arms abducted below shoulder level and above shoulder level were in OWAS action category 3 and required 

corrective measures as soon as possible [24]. OWAS results were used to design an ergonomic intervention in a food 

manufacturing company in Iran [12].  

V.   CONCLUSION 

Results of this study assert that workers in the pharmaceutical supply chains suffer from musculoskeletal disorders. 

OWAS results reveal that the postures adopted by the workers need modification. An ergonomic intervention— a 

workstation that avoids bending, stooping, squatting, and kneeling— is needed to correct workers’ postures and lessen 

musculoskeletal pain.  
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