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CHAPTER I 

Introduction 

 Dairy is a milk processing industry. It provides and assures a steady source of 

subsidiary income to the rural population of India. Although dairying period could be traced 

into Vedic times the modern dairy industry took roots in 1949 in Mumbai as Aarey Milk 

Colony and Anand in Gujarat in 1946. Under the project known as ‘Operation flood’ with the 

help of ‘World Flood Programme (WFP)’, the first large scale milk development started. The 

‘Operation Flood Programme’ was launched in 1970-71 in India. Under operation flood the 

national milk grid was erected to link the rural milk sheds to major demand centres in Urban 

areas. India became largest milk producer in the world in 1999. The White Revolution has 

created opportunities for the dairy farmers to improve employment, increase in income. The 

dairy industry has helped rural economy to liberalize and empower the poor farmers. 

Kolhapur District Co-operative Milk Producers Union Ltd. ‘GOKUL’ Kolhapur 

 Dairy development programmes are based on two activities i.e. Dairy farming and 

dairy processing. Dairy processing is managed by three key players in the milk processing 

sector. 

i) Co-operative unions 

ii) Private and multinationals. 

iii) Public sector dairy plants. 

The Kolhapur District Co-operative Milk Producers Union Ltd., Kolhapur was 

established on 16th March, 1963. Under co-operative societies Act (Regd. No. KPR 

PRADIA102). In its formative years it supplied milk to government dairy in Tarabai Park, 

Kolhapur. In 1978, National Dairy Development Board included Kolhapur district under 

Operation Flood. This opened the flood gates of growth in dairy industry in this area. Under 

this programmer N.D.D.B. constructed 2 lac litres capacity dairy plant at Gokul Shirgaon. 

Under operation flood I, II and III chilling centres at Gandhinagar, Bidri, Gogave and 

Tawarewadi were constructed. The government milk scheme in Kolhapur was handed over to 

Kolhapur Dudh Utpadak Sangh in 1985 with the help of N.D.D.B. The sangh procures milk 

from 4977 village level milk societies affiliated to the Dudh Sangh. During the flush season 

the maximum milk procurement touches 7 Lac litres per day. Kolhapur District Co-operative 

Milk Producers Union Ltd. has won the Govt. of India National Productivity awards. (It has 

won the following awards.) 
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 National Productivity Award for year 2006-07. 

 First Best Award for the year 1992-93 in the category of Dairy Processing 

Industry. 

 Second Best NPC Award in the category of Animal feed processing units for the 

year 1992-93. 

 First Best Award for the year 1989-90 in the category of Milk Product Plant. 

 

Areas of Operation :  

i) Karvir, ii) Kagal, iii) Chandgad, iv) Gandhinglaj, v) Ajara, vi) Radhanagari, vii) 

Gaganbawada, viii) Bhudargad, ix) Shahuwadi, x) Panhala, xi) Shirol, xii) Hatkanangale. 

However, 41 villages from Hatkanangale and Panhala Talukas are affiliated to 

Warana Milk Producers Union. 

Objectives of the Milk Union  : 

 Undertake activities of procuring clean and quality milk. 

 To give dairy farmers remunerative price throughout the year for qualitative 

product. 

 Marketing of the milk products. 

 To supply surplus milk to other cities, towns for consumption of consumers. 

 To convert conventional Dairy Co-operatives into Anand Pattern and regular 

monitoring of their functions through extension services. 

 To take up activities for development of dairying through dairy co-operatives. 

 To take fodder development activities on large scale. 

 To create awareness and encourage women’s participation in day to day activities 

of milk production. 

The Gokul dairy plant was originally designed to handle 2 lakh litres of milk per day  

is now handling up to a maximum 24.61 crore litres of milk. It is one of the largest milk 

unions in Western Maharashtra. Totally 1891 people are employed in the various units of the 

Kolhapur Dudh Utpadak Sangh Ltd.  

All these members are engaged in various activities like milk collection, milk 

processing, marketing, engineering maintenance and production of milk product, 

transportation. The various sections of the dairy plant are :  
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1. Milk Reception Section / Doc / Receiving 

2. Milk Processing Section namely pasteurization and chilling. 

3. Milk Pouching Section 

4. Production Section 

5. Cold Storage 

6. Engineering and maintenance 

7. Godown http://google.com/accounts 

Four sections are selected to study the environment and occupational stress in dairy 

industry. 

1) Milk Reception / Doc : Here milk collected from the various sources is received. 

Smelling test for the received milk in the cans is carried out and sour milk is discarded. The 

cans of Buffalo milk and cow milk are separated. Milk is graded, weighed and sampling is 

done. After tipping and filtration milk is stored in dump tank. Empty cans are washed and 

cleaned. 

2) Boiler Section : Boiler plays a vital role in the dairy industry. It is the most 

preferred heating medium. Boiler is mainly used for steam generation which is used in most 

of the sections of the dairy plant. Gokul dairy plant has two steam boiler IAEC steam boiler J. 

N. Marshell make, 35 KL furnace oil tanks and three 20 KLPH water softners. 

In dairy industry saturated steam is used for all purposes. Steam is used to wash milk 

cans and crates, to melt butter, to make ghee, to produce skim milk, for spray drying of 

skimmed milk powder, heat water, cleaning, sterilization and to produce various milk 

products. The area of boiler section is 196 sq. mt.  

3) Refrigeration Section : Refrigeration section produces chilled water using 

ammonia gas. Ammonia gas is compressed and condensed to liquid and again vapourized. 

The compressors of 100 hp and 3 screw compressors with capacity of 350 hp are used. The 

use of ammonia gas makes the production cost effective. Depending on the requirement of 

the individual processing of the product, the products are chilled at the temperature varying 

from –3oc  to –20 oc. Ammonia is used in two milk cold rooms, one butter cold room and four 

deep freezers to maintain temperature at 0 oc to –4 oc and  –18 oc to –20 oc. The area of this 

section is 441 Sq. mt. 

4) Cold Storages : 

There are six cold storages. The area of cold storage is 357 Sq. mts. The cold storage 

is used to store the finished milk products. The temperature in the cold storage rooms varies 

from –4 oc to –20 oc.  
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Work Place Environment and Occupational Stress in Dairy Industry 

 Work place environment includes physical, mechanical and organizational 

environment. An industrial worker works in a highly complicated and complex environment. 

There are three types of interactions in working environment. 

i) Man and physical, chemical and biological agents. 

ii) Man and machine. 

iii) Man and man. 

Occupational stress is one of the major health hazards of the modern work place. It 

accounts for much of the physical illness. Stressful working conditions have been linked to 

low productivity, absenteeism and increased rates of accidents. Occupational or job stress 

may be defined as mechanism where the human body reacts to stress and attempts to adapt to 

the environment. 

Occupational stress is stress associated with work and work place. 

When the source of stress is not identifiable and stress becomes excessive, repeated 

and prolonged it becomes distress and creates unhealthy physiological and psychological 

reactions. Many of the sources of stress at work have different character. They are more 

subtle, pervasive and outcome of variety of factor. A dairy industry worker may be exposed 

to five types of environmental hazards. 

i) Physical hazard 

ii) Chemical hazard 

iii) Biological hazard 

iv) Mechanical hazard 

v) Psychological hazard 

Categories involved in the occupational stress are  

 Factors special to the job 

 Role in the organization 

 Career development 

 Interpersonal work relationship 

 Organizational structure / climate 

The physical agents in working environment are increase humidity, air movement, 

light, radiation, vibrations, noise etc. These factors affect the health and efficiency of the 

workers. 
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 The presence of the chemical agents like dust, toxins, gases and fumes cause health 

hazards at work place. 

The biological agents like microbes, fungi and parasitic agents cause toxic effect on 

human beings. 

The common physical hazards in dairy industry are heat and cold storage and cold 

rooms. The Milk Reception Doc workers are exposed to noise. They have to continuously 

stand and bend. The working environment in dairy industry includes cleanliness, light, noise, 

vibrations, ventilation, temperature, heat, humidity and dust particles. In refrigeration section 

the dairy worker is exposed to smell of ammonia gas. Night shifts and rotation of the shifts 

directly or indirectly affect the health of the dairy workers. 

Objectives of the investigation 

Dairy industry is the largest agro based industry in Western Maharashtra and has been 

contributing substantially to nation’s economic growth. The workers health status and work 

environment are two important aspects to run this industry smoothly. Monitoring the 

environment to eliminate occupational stress and promote health and safety. Occupational 

stresses which later manifest into occupational hazards are prevalent in dairy industry. 

Identification of such occupational stresses is the need of the hour. 

The study proposes to study the environmental monitoring and occupational stresses 

in workers of Kolhapur Zilla Dudh Utpadak Sangh Ltd., Kolhapur broadly known as ‘Gokul 

Dairy’. The investigator proposes to study – 

 All potential health hazards in terms of stress and strain. 

 The existence of occupational stresses. 

 Suggest suitable measures to reduce stress. 

 Propose the ways to monitor work place environment of the dairy industry. 

 Suggestion to improve workplace safety and promote highest degree of 

physical and mental well being. The dairy industry worker which will improve 

efficiency and productivity of the dairy worker. 
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CHAPTER II 

Materials and Methods 

 The present study was carried out in the sections of Gokul Dairy Plant. The selected 

sections are i) Milk Reception / Doc  ii) Boiler Section  iii) Refrigeration Section  iv) Cold 

storages. 

 The workers of these section were given some tests and information was collected 

through questionnaires. The information was gathered to study the work place environment 

and occupational stress. 

 Methods of assessment of work place environment : 

a) Sound Measurement : 

Sound level at selected sections for study was recorded using sound level meter of 

Lutron Ltd., China make and sound levels are presented in decibel. 

b) Humidity : 

Using hygrometer humidity was measured in various sections of the dairy plant. 

c) Illumination : 

Using lux. meter illumination levels of the areas of the selected sections was 

measured and the illumination level was recorded in lux. 

d) Temperature : 

Thermal data was collected using dry bulb temperature. The impact of cold 

temperatures was also studied and recorded. 

Methods of Physiological evaluation of workers 

The physiological response of the worker varies which helps to understand and 

evaluate the impact of the stress and occupational hazards at work place. 

i) Physical Characteristics 

Anthropometric measurements were used to study the physical characteristics. 

Weighing machine was used to record the weight of the workers. The workers height was 

measured in centimeters. Using the standard techniques of occupational physiology the 

physical characteristics like weight and height were recorded. 

ii) Body Temperature 

The workers body temperature was recorded using clinical thermometer. The axial 

temperature of the workers was checked and recorded on any of the working days. 
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iii) Pulse Rate 

Carotid pulse was used to measure the pulse rate of the subjects. The pulse rate per 

minute was recorded. 

iv) Blood Pressure 

The Blood Pressure machine used in this study was of OMRON Ltd., Japan and was 

used to record the blood pressure of the workers working in the various sections of the plant 

on working day. 

v) Hand Grip Strength Test 

Dynamometer was used to measure the grip of the forearm muscle strength. The 

dynamometer used in this study was of Erose Ltd., INDIA. 

vi) Breathing Rate 

Breathing rate of the selected workers from the sections selected for the study was 

recorded. 

vii) Peak Expiratory Flow Rate 

Using Peak Flow Meter Peak Expiratory Flow Rate was recorded. The peak flow 

meter used in this study was of JSB Healthcare Ltd. 

Using these standard methods physiological health status of the workers from the 

selected sections was assessed. The workers were randomly selected from each section and 

administered various tests to evaluate their impact of the stress factors. Questionnaire was 

used to collect the required information and data. 
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Fig. No. 1 : Peak Flow Meter 
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Fig. No. 2 : Blood Pressure Monitoring Machine 



10 
 

 

 

 

 

 

Fig. No. 3 : Lux Meter 
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Fig. 4 : Sound Level Meter



12 
 

 

 

 

 

Fig. No. 5 : Grip Dynamometer 
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CHAPTER III 

Statistical Analysis and Observations 

        Age of dairy workers in different sections  

     Section Means Angles 

  Milk Receiving 38.5 89.825016 

  Cold Storage 37.1 86.558651 

  Refrigeration 41.1 95.891121 

  Boiler 37.6 87.725210 

  Total 154.3 360 

   

Angles of different sections are obtained by using formula -

Value of component
Angle 360

Total value
   

 

Diag. 3.1 : Pie diagram shows the distribution of  

average age of the workers in 4 sections. 
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Height of dairy workers in different sections 

Section Means Angles 

  Milk Receiving 167.4 92.034208 

  Cold Storage 160.8 88.405620 

  Refrigeration 161.7 88.900427 

  Boiler 164.9 90.659743 

  Total 654.8 360 

   

 

Diag. 3.2 : Pie diagram shows the distribution of  

average height of the workers in 4 sections 
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Weight of dairy workers in different sections 

 

Section Means Angles 

  Milk Receiving 61.5 88.844301 

  Cold Storage 61.7 89.133226 

  Refrigeration 63.5 91.733547 

  Boiler 62.5 90.288924 

  Total 249.2 360 

   

 

Diag. 3.3 : Pie diagram shows the distribution of  

average weight of the workers in 4 sections 
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Pulse Rate of dairy workers in different sections 

Section Means Angles 

  Milk Receiving 93.0 92.639734 

  Cold Storage 92.0 91.643608 

  Refrigeration 80.4 80.088544 

  Boiler 96.0 95.628112 

  Total 361.4 360 

   
 
 
 

    

 

Diag. 3.4 : Pie diagram shows the distribution of  

average Pulse Rate of the workers in 4 sections
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Physical Fitness of dairy workers in different sections 

Section Means Angles 

   Milk Receiving 40.4 79.912087 

   Cold Storage 40.9 80.901098 

   Refrigeration 62.7 124.021978 

   Boiler 38.0 75.164835 

   Total 182 360 

    

 

 

Diag. 3.5 : Pie diagram shows the distribution of  

average Physical Fitness of the workers in 4 sections.
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Table No. 3.1 : Illumination level of Dairy workers in various Sections 

Sr. No. Name of Section Illumination of Lux. 

1 Milk Reception / Doc Section 400 

2 Cold Storage / Cold Room 182.85 

3 Boiler 157.40 

4 Refrigeration 112.02 

 

Table No. 3.2 : Noise level in various sections  

Sr. No. Name of Section Noise dB 

1 Milk Reception / Doc Section 120 

2 Cold Storage / Cold Room 90 

3 Boiler 100 

4 Refrigeration 130 

 

Table No. 3.3 : Temperature and Relative humidity of Dairy workers in various 

Sections 

Sr. No. Section Temperature  

In oC 

Relative 

Humidity 

1 Milk Reception Section / Doc 380 32% 

2 Cold Storage –100 34% 

3 Refrigeration 350 34% 

4 Boiler 430 39% 

 

Table 3.4 : Pulse Rate of Dairy workers in various sections 

  

Section Mean S. D. C. V. 

Milk Receiving 93 4.58 4.92% 

Cold Storage 92 4.0 4.35% 

Refrigeration 80.4 10.89 13.54% 

Boiler  96.0 4.89 5.09% 

Mean, Standard Deviation and Coefficient of Variation (C.V.) are obtained by using 

following formulae. 
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 1

X
Mean X  


n

i
i

n
 

 

2

 21

X
S.D. X  


n

i
i

n
  

 C.V. 100
X

 


 

 

The table 3.4 shows the mean, S. D. and C.V. of 10 workers each of Milk Receiving, 

Cold Storage, Refrigeration and Boiler sections. 

 The average pulse rate of Boiler section workers is the highest and is 96 / min where 

as for Refrigeration section workers it is lowest and is 80.4 / min. 

 Variations in pulse rate among the workers is more for Refrigeration section and it is 

very less in Cold storage section workers. i.e. the average pulse rate for Cold storage section 

workers is near about 92/min. 

Table 3.5 : Systolic Blood Pressure of Dairy workers in various Sections 

Section Mean 

mm/Hg 

S. D. C. V. 

Milk Receiving 127.0 7.81 6.15% 

Cold Storage 125 6.71 5.37% 

Refrigeration 138.5 7.76 5.6% 

Boiler  130 7.75 5.96% 

 

 Table No. 3.5 represents the average Systolic blood pressure, standard deviation and 

C.V. of the workers in 4 sections. 

 The average Systolic blood pressure of Refrigeration section workers is high and is 

138.5 mm/Hg with more variations and it is 125 mm/Hg for the Cold storage section which is 

the lowest among these 4 sections, with lesser variation in Systolic blood pressure of their 

section workers. 
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Table 3.6 : Diastolic Blood Pressure of Dairy workers in various Sections 

Section Mean 

mm/Hg 

S. D. C. V. 

Milk Receiving 80 7.8 9.75% 

Cold Storage 85 6.71 7.89% 

Refrigeration 88 8.72 9.91% 

Boiler  85 6.71 7.89% 

 Table 3.6 shows the average Diastolic Blood Pressure, S.D. and C.V. of 10 wokers in 

Milk Receiving, Cold Storage, Refrigeration and Boiler Section. 

 The mean Diastolic blood pressure of Refrigeration section workers is more with 

more variations among the 4 sections. Where as for Milk Receiving Section, it is normal with 

average 80 mm/Hg. 

Table 3.7 : Horizontal Right Grip Strength of dairy workers in various Sections 

Section Mean S. D. C. V. 

Milk Receiving 38.4 4.86 12.66% 

Cold Storage 38.4 5.06 13.18% 

Refrigeration 41.8 5.33 12.75% 

Boiler  38.4 6.54 17.03% 

 

 Table 3.7 gives the mean, S. D. and C.V. of 10 workers each of 4 sections viz. Milk 

Reception, Cold Storage, Refrigeration, Boiler Section workers. 

 For Refrigeration Section worker the Horizontal Right Hand Grip Strength is more 

than other 3 sections. This grip strength is equal for remaining 3 sections but the variations 

are more for Boiler Section and variations among Milk Reception Section are less as 

compared to other section workers. 

Table 3.8 : Horizontal Left Grip Strength of Dairy workers in various Sections 

Section Mean S. D. C. V. 

Milk Receiving 36.1 5.48 15.18% 

Cold Storage 37 5.04 13.62% 

Refrigeration 39.5 5.75 14.55% 

Boiler  35.9 7.45 20.75% 
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 Table 3.8 represents the average, S.D. and C.V. of Milk Reception, Cold Storage, 

Refrigeration and Boiler Section workers. 

 The Horizontal Left Hand Grip Strength is highest for Refrigeration Section workers 

and it is 39.5 kgs. Where as it is lowest for Boiler Section and it is 35.9 kgs. with higher 

variations among 10 workers grip strength. 

Table 3.9 : Vertical Right Hand Grip Strength of Dairy workers in various Sections 

Section Mean S. D. C. V. 

Milk Receiving 36.8 6.42 17.45% 

Cold Storage 36.5 4.82 13.2% 

Refrigeration 39 4.88 12.51% 

Boiler  37.9 6.24 16.46% 

 

 From Table 3.9, it is clear that the average Vertical Right Hand Grip Strength is high 

for Refrigeration Section workers and it is low for Cold Storage Section with low variations, 

which means this grip strength is almost 36.5 kgs for all the 10 workers in Cold Storage 

Section. 

Table 3.10 : Vertical Left Hand Grip Strength of Dairy workers in various Sections 

Section Mean S. D. C. V. 

Milk Receiving 36 6.31 17.53% 

Cold Storage 34.9 3.92 11.23% 

Refrigeration 37.8 5.65 14.94% 

Boiler  36.4 6.86 18.85% 

 From Table 3.10, represent the average, S.D. and C.V. of 4 sections each of 10 

workers. The Refrigeration Section workers have the highest Vertical Left Hand Grip 

Strength and Cold Storage Section have the lowest Vertical Left Hand Grip Strength with 

lesser variations. For the Boiler Section, this Grip Strength is 36.4 kgs has more variations i.e. 

this section workers are not having equal strengths as 36.4 kgs. 
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Table 3. 11 : Respiratory Rate 

Section Mean S. D. C. V. 

Milk Receiving 18.4 0.8 4.35% 

Cold Storage 18 0.0 0.0% 

Refrigeration 17 0 0.0% 

Boiler  18.3 0.46 2.51% 

 

 The Average and S.D. Respiratory Rates of 4 section workers are shown in the table 

No. 3.11. 

 The Average Respiratory Rate is more for Milk Reception Section workers and it is 

18.4 mm/Hg and also it has more variations among all 4 section workers. 

 The Average Respiratory Rate is less for Refrigeration Section wokers and it is 17 

mm/Hg and the variations are zero. It means all the 10 workers in this section have the same 

Respiratory Rate 17 mm/Hg. 

Table 3.12 : Peak Expiratory Flow Rate (PEFR) 

Section Mean S. D. C. V. 

Milk Receiving 404.5 112.57 27.83% 

Cold Storage 423.5 99.85 23.58% 

Refrigeration 430.5 63.97 14.85% 

Boiler  396.0 83.81 21.16% 

 

The table no. 3.12 shows average, S.D. and C.V. PEFR of Milk Reception, Cold 

Storage, Refrigeration and Boiler Section workers. 

The highest PEFR is 430.5 L/min for the Refrigeration Section workers but has low 

variations. Where as for Boiler Section workers the average PEFR is 396 L/min. which is the 

lowest among all the 4 section workers. 
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CHAPTER IV 

Discussion and Recommendations 

Work place Environment and Occupational Stress 

 Environment of the organization influences the productivity and efficiency of the 

workers. The work environment should have comfortable temperature, must be free from 

dust, noise, fumes, undesirable odours. One should protect the workers against any health 

hazards and maintain a highest possible degree of physical and mental well being of workers. 

 Stress at work place can be caused by chemical, physical, biological and social 

factors. It is interesting to study the work place environment and occupational stress in dairy 

industry. It has been observed that the dairy plant workers are exposed to various 

occupational stresses. Severe prolonged stress produce severe physical, mental stress which 

affect work efficiency. The dairy workers suffer from various physiological stress factors like 

heat, cold, humidity, noise and effect of ammonia gas. The study focuses on the work 

environment occupational stress and monitoring of work place environment. The work place 

occupational stress vary from section to section. 

 Recent research studies have established the link between psychological and physical 

factors. Brod (1971) observes high blood pressure is another widespread disease in which 

stress plays a critical role. Studies carried out by Randolf (1996) show that 85% of all 

physical illness are all stress related. 

 In Gokul dairy plant though the management works for the industrial workers safety 

and increase the productivity but some aspects are neglected unknowingly. 

 Pie diagram 3.2 shows that the average heights for all the 4 sections are nearly equal 

similarly the average weights in pie diagram 3.3 of 4 sections are also nearly same. The 

average age shown in pie diagram 3.1 of Refrigeration Section workers is little more than 

other section workers. Similarly, for Refrigeration Section the average pulse rate is higher 

than that of Milk Receiving, Cold Storage and Boiler Section workers as shown in pie 

diagram 3.4. Overall the average age, height, weight, pulse rate and physical fitness for Milk 

Receiving, Cold Storage and Boiler Section workers is nearly equal. 

 Proper illumination has become one of the important aspects of occupational hygiene. 

The Factories Act 1948 sub section (1) of section 17; mentions “In every part of a factory 
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where workers are working or passing, there shall be provided and maintained sufficient and 

suitable lighting” Factories Act 1948 under section 17, gives power to the state government 

to lay down the rules regarding illumination at work place. According to the Maharashtra 

Factories rules 1963 the minimum intensity of illumination for different areas and work 

rooms range from 20 to 1000 lux. 

 High intensity light produces glare and creates strain on eye. Inadequate illumination 

affects the performance, colour, direction, brightness, contrast, diffusion, uniformity. 

Adequate illumination improves quality, quantity and enhanced productivity. Rasyid and 

Siswanto (1987) have observed the light intensity from 100 lux to 500 lux resulted in the 

increase of 9.5 percent hourly output. Poor light degrades visual and sensomotor 

performance. Kroemer (1994) has mentioned in his research work that the visual environment 

should be well lit, clean and uncluttered allowing good depth perception  and discrimination 

of visual details. 

 Illumination in the Milk Reception Section / Doc was 400 lux. This is below the set 

standards. It has been observed badly lit work atmosphere affected the workers. 

Heat 

 Heat is the common industrial hazard. It is necessary to maintain the thermal balance. 

If the thermal balance is not maintained the workers suffer from heat stress. Heat causes 

mental and physical fatigue and makes the worker prone to accidents. Dehydration, muscle 

cramps, nausea, headache, clammy skin, heavy sweating, shortness of breath, rapid pulse are 

some of the symptoms of heat stress. The workers working in boiler section showed the 

symptoms of stress. The average pulse rate of boiler section workers was 96 and average SBP 

was 130 and DBP was 85. Which are higher indicating the work place stress. They have poor 

grip strength. The respiratory rate 18.3 and PEFR was 396. All these indicate the stress 

resulting in variation in the Pulse rate, average of the respiratory rate and the PEFR. 

 The workers working in boiler section suffer due to heat. Weiner and Hutchinson 

(1945) have mentioned in research work that there is a significant decline in the performance 

of workers in conditions of stress. Han Cook (1981) in his investigation concluded that heat 

stress influence reaction of time and mental work. Factories act under section 13 lays 

preconditions for factories regarding ventilation and temperature. According to sub section (i) 

(b), “effective and suitable provision should be made in every factory for securing and 
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maintaining in every work room, such a temperature as will secure to workers these in 

reasonable conditions of comfort and prevent injury to health and any particular walls and 

roofs shall be of such material and designed to control the temperature and protect the 

workers by insulating the hot parts or by other means.” 

Cold 

 Cold is a major health hazard. The work places like cold storage and cold rooms have 

artificial cold environment. Working in artificial cold environment can be stressful to the 

workers. Chen et. al (1991) studied the relationship between cold exposure and 

musculoskeletal complaints in the form of low back pain, knee pain and shoulder pain. Low 

temperature has direct impact on the body temperature. In asthametic patients cold is known 

to induce broncho constriction. Study carried by Tochihara (2005) on work of in artificial 

cold environments showed cold stress and decrease in performance and efficiency in the cold 

storage workers and increased risk of both hypothermia and accidents for the night shift and 

cold store workers. Dovrat et. al (2007) in their investigation carried out on cold exposure 

and low back pain in cold store workers in Israel have observed that workers in cold storage 

are at greater risk of lower back pain. 

 The dairy workers working in Gokul dairy plants are exposed to the hazards of cold. 

There are six cold storage rooms having the temperature varying from 00C to –40C and –180C 

to –200C. The worker has to work in cold storage room for longer duration. The worker 

enters the cold storage room frequently for stacking the finished milk products and unloading. 

The cold storage workers showed lower grip strength, lower physical fitness and high pulse 

rate, higher B.P. indicative of cold stress. Dairy management provides overcoats to the 

workers while working in the cold rooms. But the thermal costumes should be provided to 

workers to reduce the cold stress. 

Noise 

 Noise is one of the occupational stress. It affects the efficiency and health of diary 

workers . Experiments have shown high level noise cause cardio-vascular diseases. The noise 

level ranging between 130-140 dB is considered highly injurious, 90 db – 120 db injurious, 

80 dB is risky, 70 dB speech masking, 50 dB can be irritating. No exposure is permissible 

beyond 115 dB, 90 dB noise level is permissible for 8 hours exposure per day, while 92 dB 

for 6 hours, 95 dB for 4 hours, 100 dB for 2 hours, 110 dB for ½  hour and 115 dB for ¼  
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hour is permissible. Prolonged exposure to the noise can damage hearing, cause hypertension, 

tachycardia, anxiety, insomnia and neurosis. According to Harell (2006) “Noise is an 

unwanted sound which increases fatigue under some industrial conditions it causes deafness.” 

Noise produces physiological effects on the body. Talbott et. al (1985) in their research report 

mention the relationship between severe noise and the hearing loss, high blood pressure. 

Excessive noise can temporarily rise the rate of breathing heart rate. It has been observed that 

the excessive noise cause nervous irritability and stress. It has been observed that workers of 

the Milk Reception Section / Doc are exposed to high level noise above 120 dB. The 

collected milk from the milk co-operative societies is brought to Doc/Milk Reception 

Section. Here, the workers unload the milk from cans. The banging and rolling of the empty 

cans creates lot of noise. The sound of the compressor in Refrigeration Section, creates 130 

dB, high intensity noise produced in boiler section 180 dB are beyond the prescribed norms. 

The workers from Doc, Refrigeration and Boiler Section are affected by the noise stress. 

They show high pulse rate and high blood pressure levels. The acceptable noise level 

recommended by the bureau of Indian standards in the industrial area is between 45 dB to 60 

dB and 75 dB is the recommended limit by W.H.O. 

Ergonomical work place stress 

 Working in dairy plant presents a variety of ergonomic hazards. Four key physical 

risk factors associated with ergonomic hazards in the work place are identified by the 

Ergonomic and medical experts. Awkward postures, biomechanical stresses, repetition and 

force repetitive forceful or prolonged exertions of the hands, frequent or heavy lifting, 

pushing, pulling or carrying heavy objects, prolonged awkward postures and vibrations 

contribute to the musculoskeletal disorders. Lifting of the heavy objects without regard to 

ergonomics rules leads to weakness in the elasticity of the deep veins resulting in the varicose 

veins. Awkward postures, unnatural postures, sudden and unexpected motions cause lower 

back pain. Working in static position for a longer duration affects the spinal segments, 

shoulder and creates occupational fatigue. 

 The workers working in a dairy plant are exposed to ergonomic hazards. The workers 

working in milk reception section / Doc have to do the loading and unloading of the milk 

cans. They lift heavy milk cans and place them on the conveyor belt. They have to bend in 

awkward position while washing the cans. All these activities have resulted in the 

musculoskeletal disorders. Workers from this section suffer from musculoskeletal disorder. It 
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has been observed that the workers from this section suffer from lower back pain, shoulder 

pain, upper back pain, stiff neck, slip disc and other musculoskeletal related disorders. 

 Manual material handling can create problems for skeletal system. Improper lifting 

technique, excessive weight, awkward box sizes can cause injuries. Lifting stresses induces 

back joint pain, pain in tendons and in the upper and lower extremities include the structures 

of the hands wrists, arms and shoulders. If a person stands or bends in wrong posture for 

longer duration that may result in musculoskeletal disorders. Bending strains the back 

ligaments. The workers from milk reception section / Doc lift the loaded milk cans. The 

occupational back injuries are caused by the lifting risk factors like load, force, repetition 

posture. As per the NIOSH (1981) lifting guidelines ‘A lifting task is considered to be the act 

of manually grasping and raising an object of definable size without mechanical aids.’ Snook 

(1983) in his study has observed that musculoskeletal stresses and strains though develop 

slowly, they are the major cause of ill health, absenteeism and partial disability. He has 

reported that ergonomic design of the job can eliminate up to one third of compensable low 

back pain in industry. Low back pain is believed to be the commonest affecting illness over 

half of the working population. WHO (1985) observed the control of work related 

musculoskeltal disorders can best be done through improvement in work design, tools, 

equipment and work methods. 

 Working period is called ‘work cycle’ and during this period physiological functions 

like heart rate, blood pressure, cardiac output, respiration, pulmonary ventilation, oxygen 

uptake change. Accelerated pulse rate means the body is working under heavy load. The 

blood pressure of an individual reflects his physical capabilities and health condition. Rise or 

falls in B.P. can cause medical complications. The refrigeration section workers have the 

highest average of SBP and DBP. The other section workers inclined towards higher level 

average of SBP 138.5 mm/Hg and DBP 88 mm/Hg. Exertion, heat, cold, noise are some of 

the stress factors affecting health of the workers. 

 Physical fitness is one of the vital aspects of productivity and efficiency. The physical 

fitness of the workers prevents work injury. Physical fitness consists of the factors like 

cardiorespiratory endurance, lifting capacity, upper and lower strength, grip strength and 

perceived work ability. Aerobic capacity is low in the person with low physical fitness. 

Physically fit persons can tolerate heat stress and other occupational stress. 
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 Handgrip strength indicates forearm muscle strength. Handgrip strength is important 

for carrying out tasks like lifting, catching, throwing the objects. The dairy workers working 

in the four sections have shown the poor to very poor handgrip strength indicating poor 

physical fitness. 

 The respiratory system plays a very important role in human existence. Individuals 

work performance is dependent on cardio respiratory system. Efficient functioning of the 

respiratory and circulatory systems play an important role in supply of oxygen and to 

eliminate excess carbon-di-oxide and to maintain the acid balance of the body. Working in 

polluted environment causes damage to the lung resulting in the lowering of lung functioning 

of the workers. 

 PEFR indicates the effects of inhalation of dust. It provides information about the 

lung functions and also provides clue in detection of suspected cases of occupational 

diseases. It also helps to assess respiratory disorders caused due to inhalation of dust and 

other environment pollutants. It is observed that boiler section workers have the lowest 

average PEFR 396 and the workers from the assessed sections were exposed to the 

occupational stress like humidity, heat, dust, ammonia gas, cold which resulted in the 

lowering of lung capacity. 
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Recommendations 

Work place Environment Monitoring 

 Environment monitoring of the work place should deal with occupational health 

hazards, workers safety and health. Monitoring of work place should focus on identification 

of health hazard its evaluation and control. This will help to create safe work place and work 

environment, promote workers health and increase the productivity. Gardell (1980) 

emphasized that action is needed at individual level, system level and organizational level for 

environmental monitoring. Environmental monitoring must take place in collaboration. There 

should be feed back and continuous evaluation of the work place. Awareness must be 

increased among the workers so that they can identify and change the unhealthy working 

conditions. Kagan and Levi (1974) have observed that management must be able to identify 

the risk factors in the working environment and their negative health effects, continuous 

monitoring is necessary including occupational environment and health statistics. Data 

gathering should be done on a holistic view of the employee and his working life including 

physical, chemical, environmental, psychological and socio-economic factors. Preventive 

measures are very important for workers health, competence and well being. Environment 

monitoring should be designed and implemented by accredited professionals as a part of an 

occupational health and safety monitoring program. 

 Work environment monitoring can be done by following the routine given below. 

 Conduct regular walk around inspection. 

 Investigate incidents related to stress. 

 Review health, absenteeism. 

 Assist the committee on problems related to stress. 

 Recommend changes that might reduce stress. 

 Hold educational sessions on job stress. 

 Should have active association with personnel at research and academic institutions 

developing and carrying out scientific studies on occupational stress. 

WHO (1988) has listed three basic things in the strategy for work place health 

promotion. The planning should be feasible, there should be continuous monitoring and 

evaluation of the implemented programme and health promotion activities should be seen as 

voluntary not mandatory process. Good house keeping, training, effective maintenance of the 
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machinery and safety device are the vital factors in improving and working environment in 

the dairy plant. Prevention and elimination of the stress element is paramount importance. 

Occupation stresses and Hazards in the selected sections of the dairy 

Name of the 

section 

Nature of work 

environment 

Occupational stress 

Milk Reception 

/ Doc 

 Lifting milk cans 

 Unloading  

 Carrying 

 Lifting 

 Noise 

 Musculoskeletal disorders 

 Lower backache 

 Stiffness of neck, slip disc 

Cold Storage  Low temperature  Cold stress 

 Numbness 

 stiffness 

Refrigeration  Ammonia gas 

 Low temperature 

 Cold stress 

 Chemical hazard 

 Cough 

 Irritation of eye 

Boiler  Heat 

 Humidity 

 Steam 

 High Temperature 

 Heat stress 

 Heat cramps 

 Sweating 

 

Environmental and ergonomical stresses were found to be prevalent in the dairy 

industry. These stresses can be minimized by various measures. The stress faced by the 

workers from dairy industry is quiet varied. 

Illumination 

 Electrical layout should be designed scientifically. 

 Lamps and luminaries should be cleaned regularly. 

 Light installation should be so designed that it reduces completely or 

prefereably eliminates glare. 
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Noise 

 Earplugs and earmuffs should be used. 

 Regular hearing test should be conducted and noise exposure analysis should 

be done. 

 There should be education about harmful aspects of noise. 

 There is need for hearing loss prevention programme. This should include 

noise monitoring, training, efforts to reduce noise and use of hearing 

protectors. 

 There should be strict check on industries for noise control while issuing and 

renewing of license. 

Heat 

 Heat load should be reduced by using better ventilation and screening. 

 Workers should be provided with the information about risk, prevention 

symptoms, the importance of monitoring oneself and the co-workers about the 

treatment and the personal protective equipments. 

Cold 

Workers working in cold rooms, cold storage are prone to cold. The following action 

should be taken 

 Workers should be trained to recognize the signs of hypothermia and use 

protective clothing and equipment. 

 Workers should be provided with thermal wares. 

Ergonomic stress 

 The workers from Doc/milk reception section suffer from ergonomic stress due 

lifting, carrying, bending, pushing and pulling of heavy milk cans. To monitor the working 

NIOSH (1997) has recommended five steps that the employer should follow. 

 Provide education and training to all the employees to identify the signs and 

symptoms of ergonomically related injuries and illness. 
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 Encourage employees to report the early symptoms of ergonomically related injuries. 

 Employer should modify the work process that causes ergonomic risks. 

 Hazard survey should be carried out using hazard inventory to evaluate and prevent 

possible hazard at work place. 

 OSHA (1990), NIOSH (1997) guidelines automation and mechanization are 

mentioned as engineering solutions to reduce ergonomic hazards. 

 To prevent and eliminate occupation stress monitoring work place environment is 

essential. Under this work place environment monitoring periodic work place survey, 

establishment and monitoring of health surveillance evaluation, organization of ergonomic 

training programs are necessary. 
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Abstract: 

Environment of organization influences the productivity and efficiency of the workers. The work 

environment should have comfortable temperature,must be free from dust ,noice fumes,undesirable 

odour.One should protect the workers against any health hazards and maintain a highest possible 

degree of physical and mental well being of workers.Stress at work place can be caused by chemical, 

physical,biological and social factors.It is intressting to study the work place environment and 

occupational stress in dairy industry.It has been observed that the dairy plant workers are exposed to 

various occupational stresses. 

Keywords: Occupational, Stresses, Dairy, Milk reception. 

Introduction: 

 Industrial occupational hazards, stress, 

lack of safety measures, lack of healthy work 

place environment and welfare schemes are 

affecting the safety and health of the industrial 

workers. Dairy industry is one of the oldest and 

largest industries in the world. It is the 

backbone of the nation’s economy. In India large 

numbers of people are engaged in the dairy 

industry. Maharashtra is one of the leading 

states in dairy industry and has provided 

employment to large number of people. 

 Kolhapur Dudh Utpadak Sangh Ltd. 

operates dairy plant at Gokul Shirgaon 

Industrial estate. It is famous as Gokul Dairy 

and the plant consists of various sections i. e. 

milk Reception section/ Doc, milk processing 

section, milk pouching section, production and 

packing section, cold storage and Engineering 

and maintenance section. Engineering and 

maintenance section consists of boiler section, 

mechanical section, refrigeration and effluent 

treatment plant. The study carried out at this 

dairy plant showed the occupational hazards 

and stress caused due to noise, vibration, 

inadequate illumination, heat, cold, dust, 

chemical hazards like exposure to ammonia gas, 

shift work, freak accidents and ergonomic 

hazards caused due to wrong body postures 

during work, faulty work place design. A healthy 

and scientifically designed work place and work 

conditions increase the efficiency of workers and 

productivity of the industry. The present 

research intends to evaluate the occupational 

stresses and hazards in dairy plant workers of 

Gokul dairy. A systematic, scientific 

methodological study was carried out to achieve  

 

 

perfection and authenticity in the research 

work. 

Materials and Methods: 

 The examination of workers in various 

sections of dairy was performed using a 

specially developed questionnaire that included 

group of questions related to the characteristics 

of the interrogated employee. Such as (Name, 

age, sex, employment time, weekly working 

days, working hours, cumulative exposures, 

working area in sq. mt., habitual practices like 

tobacco chewing, cigarette smoking). The other 

set of examinations were carried to access the 

physical and physiological status of the workers 

which included blood pressure, lung function 

test, haematological profile, step test etc. 100 

workers were administered the tests. The 

analysis of data was done using statistical tools 

of methods. As per the sample size student’s t - 

test was applied to assess and analyze the data 

which would help in authentic interpretation 

and conclusion. The calculations of student t – 

statistic have been done by the statistical 

software systat. 

Observations: 

 The various statistical analysis have 

been interpreted taking the office workers as 

standard and comparing the workers from 

various sections with the office section workers. 

210
: µµ =H

 
V / S 

211
: µµ >H

 
H0 = There is no significant difference between 

average PEFR L/min of  

office workers and other section workers. 
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H1 = The average PEFR L/min of office workers 

is greater than other  

section workers. 

Since, tcal > ttable for all section workers except 

Mechanical and Godown, hence Ho is rejected 

for these groups. Thus average PEFR is  

1) Significantly lesser for all the section 

workers than that of Office section 

workers. 

2) For Mechanical and Godown Section 

workers PEFR is almost equal to the 

office section workers. Refer table 

number1. 

210
: µµ =H

 
V / S 

211
: µµ <H

 
H0 = There is no significant difference between 

average Neutrophil % of  

 office workers and other section workers. 

H1 = The average Neutrophil % of office workers 

is less than other  

 section workers. 

Since, tcal < ttable for Doc. Processing, Product A, 

Product B, Coldstore and Boiler group. Hence 

we reject Ho at 5%  L.S. i.e. the average % of 

Neutrophil for all these groups is more than that 

of office group and for Packing, Mechanical, 

Refrigeration and Godown section it is nearly 

equal to office section workers (Refer table 

number 1).  

The Bar diagram given in Figure 1 represents 

the average Physical fitness score of the workers 

working in different sections of the dairy. 

Figures shown are the average Physical fitness 

score of the workers. The workers in office 

section have the highest average Physical fitness 

score which is 72.56 and the workers in boiler 

section have the lowest average Physical fitness 

score is 38. 

The product A section represents Butter, Ghee 

and Powder sections and Product B section 

represents Shrikhand, Paneer, Lassi and Curd 

sections (Refer figure 1).  

Discussion: 

 Work place environment and 

physiological profile of Dairy industry workers 

has been worked out and expressed in the 

graphical and tabular form. Work place 

environment and working conditions have a very 

vital impact on efficiency, morale and industrial 

condition. Environment of the organization has 

considerable influence on the efficiency of the 

workers. A healthy work place is an 

environment where health risks are recognized 

and controlled if they cannot be removed. In 

healthy work place, the work is designated to be 

compatible with people’s health needs and 

limitations. The work area should have ample 

space for free movement and vision. There 

should be comfort in temperature, humidity, 

ventilation, clean air and free from dust, fumes 

and undesirable odours. The illumination 

should be without glare. Noise and vibration 

should be reduced. 

The constitution has made special references to 

working conditions in the Directive principles of 

state policy. The relevant provisions in the 

constitution are “the state shall in particular 

direct in policy towards securing the health and 

strength of workers, men and strength of 

workers, men and women and the tender age 

children are not abused and that citizens are 

forced by economic necessity to enter vocations 

unsuited to their age or strength”.(Indian 

constitution Article 39) 

“The State shall make provision for securing just 

and human conditions of work and for 

maternity relief”. (Indian Constitution Article 42) 

The occupational health consists of measures 

for  

1) Protecting the workers against any health 

hazards, arising out of their work place. 

2) To take care of workers physical and mental 

adjustments. 

3) Maintenance of highest possible degree of 

physical and mental wellbeing of workers. 

 Dairy industry is one of the oldest 

occupations of the world. It is interesting to 

study the work place environment, work place 

hazards and stresses in dairy plant workers. It 

has been observed that the Dairy plant workers 

are exposed to various occupational hazards. 

The work place hazards vary from section to 

section. The workers suffer from physiological 

stress factors like heat, cold, humidity dust and 

chemical factors like gases particularly the effect 

of ammonia gas. Etilogical agents like fungi and 

bacterial pressure. Shift work and the probable 

accidents are the risk factors which could be 

traced in the dairy industry. The awkward 

position while carrying out the work have 

potential to cause musculoskeletal disorders. 

 The study concentrates on the various 

work place hazards and stresses in dairy plant 

workers of Gokul Dairy plant at Gokul Shirgaon 

in Kolhapur. Ten workers from each section 

were randomly selected and administered 

various tests to evaluate the stress factors. 

Ergonomic survey of the various sections have 

revealed the physical, chemical and biological, 

musculoskeletal related problems causing 

potential hazards and stress factors. 
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 Working in Dairy plant presents a 

variety of ergonomic hazards. The generic risk 

factors for musculoskeletal disorders are 

grouped in an operational way that is useful in 

explaining the work relatedness of 

musculoskeletal disorders that has biological 

possibility and has a strong connection with 

work place environment. Four key physical risk 

factors associated with ergonomic hazards in 

the work place are identified by the Ergonomic 

and medical experts. They are awkward 

postures, biomechanical stresses, repetition and 

force. Repetitive forceful or prolonged exertions 

of the hands, frequent or heavy lifting, pushing, 

pulling or carrying heavy objects, prolonged 

awkward postures and vibration contribute to 

the musculoskeletal disorders. Working 

conditions that combine risk factors will 

increase the risk of musculoskeletal disorders. 

Lifting of heavy objects without regard to 

ergonomic rules leads to weakness in the 

elasticity of the deep veins resulting in varicose 

veins. Awkward postures, unnatural postures, 

sudden and unexpected motions cause lower 

back pain. Working in static position for a long 

time adversely affects the spinal segments and 

shoulders and occupational fatigue. 

 Dust was another occupational hazard 

faced by the dairy plant workers. In the 

investigation carried out it was observed that 

the workers working in milk powder production 

section were exposed to milk powder dust. The 

Aggarwal S. P. and Agarwal M. K. (7994) have 

studied the upfact of dust pollution. The studies 

have shown that the workers showed 

significantly lower peak expiratory flow rate 470 

lit/min. They showed the symptoms of 

wheezing, breathlessness. The workers working 

in Product A section showed the erythrocyte 

sedimentation rate at 14.1mm/hrs. Which was 

the highest among all the sections? The normal 

values of ESR by Westergren’s method in males 

are 3 to 7 mm in one hour. Increase in 

erythrocyte sedimentation rate suggests the 

chronicity of respiratory impairment. When 

there is tissue break down or entry of foreign 

protein into the blood erythrocyte sedimentation 

rate increases neutrophil % is also increased 

which leads to respiratory impairment.  

The statistical analysis of the physical fitness of 

the dairy plant workers from the various 

sections shows that the workers working in the 

office section have the highest average of 

physical fitness indicate the prevalence of 

hazards and stress free working environment. 

Boiler workers have the lowest average of 

physical fitness. Doc, Cold storage workers show 

an average physical fitness nearer to that of the 

workers working in cold storage section. The 

workers working in processing section have the 

lower average of physical fitness. The 

occupational hazards like cold, in cold storage 

section and heat in boiler section have the 

telling effect on the physical fitness of the 

workers from these sections. The workers from 

Doc are exposed to the occupational hazards 

like noise, dust and ergonomic hazards like 

lifting, bending, pulling, resulting in the 

musculoskeletal disorders like lower backache, 

shoulder pain, neck pain, causing poor physical 

fitness. 

Table 1: Testing the equality of average PEFR 

L/min of Office section workers and other 

sections workers 

Groups Calculated  

‘t’ value 

Table 

 ‘t’value 

Office v/s Doc 2.713  

Office v/s Processing 3.034  

Office v/s Milk  

pouching/packing 

2.482  

Office v/s Product A 2.16  

Office v/s Product B 2.913 T (0.05,18)  

= 1.734 

Office v/s Cold store  2.482  

Office v/s Mechanical 1.242  

Office v/s Boiler 3.487  

Office v/s Refrigeration  2.928  

Office v/s Godown 0.063  

 

Table 2 : Testing the equality of average 

Neutrophil %  of Office section workers and other 

sections workers 

Groups Calculated 

 ‘t’ value 

Table 

‘t’ value 

Office v/s Doc -2.80  

Office v/s Processing -3.68  

Office v/s Milk 

pouching/packing 

-1.67  

Office v/s Product A -2.25  

Office v/s Product B -2.18 t (0.05,18)  

= -1.734 

Office v/s Cold store  -2.737  

Office v/s Mechanical -1.418  

Office v/s Boiler -3.48  

Office v/s Refrigeration  0.089  

Office v/s Godown -0.768  
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Figure 1. Average physical Fitness of Workers in Gokul Dairy 

Conclusion: 
 Good house keeping, training, effective 

maintenance of the machinery and safety 

devices are the vital factors in improving the 

working environment in the dairy plant. It would 

have telling effect on the safety and productivity. 

Prevention and elimination of the hazards is of 

paramount importance. Awareness among the 

work force and the occupational health 

development should ensure the availability, 

accessibility and affordability of primary 

occupational health service will ensure the 

safety, welfare and well-being of the dairy 

worker. While working the worker interacts with 

colleagues, the work, work place, environment, 

which is physical, chemical and biological. 

Research is an important tool for the 

development of occupational health, providing 

scientific basis for policy making, priority 

setting, problem solving, professional training 

and evaluation. The study carried out and its 

finding would help the dairy management to 

become aware of the working condition and 

occupational hazards and stress faced by the 

dairy plant workers of Kolhapur Dudh Utpadak 

Sangh Ltd. and implement the programmes that 

would work for the hazard free work 

environment, safety and welfare of dairy 

workers.  
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