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INTRODUCTION


Man can live in happiness without many earthly possessions, but not without good health.


Health is metabolic efficiency. Sickness is metabolic inefficiency. Nobody is totally healthy or totally sick. Every one of us is a unique combination of health and sickness and each of us has a unique combination of abilities and disabilities, both emotional and physical.


Health is basic precondition for happiness and progress in life of an individual as well as community. Quality health care and nutritional adequacy are of the key determinants of the quality of human resources everywhere and is the life line for the growth of any nation.


Health of all is an enduring vision that recognizes the oneness of humanity and therefore there is a need to promote health universally. Throughout the twenty first century the health science focused primarily on curing diseases with powerful drugs, more sophisticated diagnostic tests and more effective therapies. According to Pariat and Ramadas (2006) diet plays a crucial role in enhancing the health expectancy of an individual. Health cannot be purchased by spending money on medicine and drugs.


Good health is a major resource and an important dimension of the quality of life. But in present times, changes in life style and dietary pattern stemming from rapid modernization have favoured an increase in the occurrence of non-communicable yet chronic and degenerative diet related disease (Parvathi et al., 2008).


Good health can be obtained through good nutrition which involves choosing healthy foods that can work to heal and repair the body and make it stronger against disease. Consuming foods rich in natural antioxidants such as vitamin C, viamin E, betacarotene and selenium strengthen the lungs. Modifications in the diet and life style are considered as the possible measures to decrease the rate of disease condition (Thangaleela and Gracearthi, 2007).


India has a burgeoning population that already has crossed the one billion mark. This can be both an asset and a liability, depending upon the quality of population in terms of health, nutrition, education, skills, knowledge, productivity and work habits.


According to Vasanthamani and Parvathi (2000) progress in technological development and industrialization, created changes in food habits and life styles, leading to health problems. The health problems that parallel economic development are largely those of chronic diseases such as cardiovascular diseases, hypertension, diabetes mellitus and cancer.


Every occupation is associated with specific health hazards and this calls for different priorities and Occupational Health Services (OHS). The Joint International Labour Organization and World Health Organization Committee stress that “occupational health should aim at the promotion and maintenance of the highest degree of physical, mental and social well being of workers of all occupations. The major categories of occupational hazards for workers are chemical, physical and biological agents, psychological factors and occupational accidents. 


One of the occupation where majority are male workers is the transportation sector. There is the essential need for quality transportation in regards to infrastructure for productive processes and as a prerequisite for a good quality of life for the population. Transport sector people face serious health hazards due to arduous working condition that affect their general health and generate stress.


According to Venderbeek et al. (1998) the particular lifestyle of transport employees appear to be a factor in their health profile, the occupation itself is major contributor to increased health risks. Lack of recovery time between shifts, work demand and particularly, stress have been shown to be associated with increased health risks.


Stress (stressor) is continuous or repetitive, the stress itself can become pathological teaching to NCD’s like cardiovascular disorders, obesity, asthma, peptic ulcers, rheumatoid arthritis and psychological effects cognitive symptoms, emotional symptoms, somatic symptoms and behavioural symptoms and increased level of absenteeism. 


Also, the health of drivers are related to musculo-skeletal problems, chronic headache, nervousness and depression, cardiovascular and gastrointestinal infections, eyes irritation and hearing reduction. The erratic nature of work of these employees necessitates the need for assessing the nutritional and health status of these workers and creating an awareness about life style diseases.


The awareness about nutrition can be created through nutrition education programmes. Nutrition education is an integral part of all nutrition intervention programmes. For the success of nutrition education it is necessary to make it pragmatic by studying the food habits and modifying according to the local availability and dietary pattern (Deshpande and Bargale, 2006).


Nutrition counseling is a process by which the beliefs, attitudes, environmental influences and knowledge about food and health are channelized into actual practices. Therefore nutrition counseling which aims at lowering blood glucose level, promoting reasonable body weight and encouraging healthy eating habits can play an important role in managing disease (Rachana Srivatsava, 2007).


Effective utilization of information, education and communication strategies are the core of social marketing. It has been well recognized that one of the weakest links in intervention programmes to control malnutrition is absence of proper nutrition education. Scarcity of appropriate location specific educational material is the need of the hour. The objective of the present study was to test methodically whether nutrition and health related messages incorporated into the educational material (booklet) were successfully transmitted to the targeted groups.


Therefore the present study entitled “ASSESSING THE NUTRITIONAL STATUS OF DRIVERS AND CONDUCTORS AND EFFECT OF NUTRITIONAL COUNSELLING”, was planned with following objectives.

1. Elicit background information and study the dietary pattern of selected samples.

2. Assessment of nutritional status of the sample.

3. Nutritional counseling and creating awareness on health aspects.

REVIEW OF LITERATURE


The present study entitled, “ASSESSING THE NUTRITIONAL STATUS OF DRIVERS AND CONDUCTORS AND EFFECT OF NUTRITIONAL COUNSELLING” is reviewed under the following headings :

A. Importance of general health and work output of drivers and conductors

B. Occupational health hazards of drivers and conductors

1.  Cardiovascular disease

2.  Gastro-intestinal disorder

3.  Diabetes mellitus

4.  Psychological and other health hazards

C. Importance of nutrition education

A.
IMPORTANCE OF GENERAL HEALTH AND WORK OUTPUT OF DRIVERS AND CONDUCTORS


Glen Hagemann (2008) stated that “A healthy workforce” is a “productive work force” and is a concept embraced by modern day business minds. It implicates that the more companies put into their workforce, the more they will get out. Quality of life improves when the health of employees is improved. Therefore health care claims are reduced, disability is controlled and productivity is enhanced, thus having a positive impact on the bottom line.


Glen Hagemann (2008) also revealed that preventable illnesses (i.e., diseases that could have been avoided by adopting a healthy lifestyle) is responsible for 40 to 65 per cent of illnesses and their associated costs. “Modifiable health risk (MHR) factors are precursors to many diseases and premature death . . . and modifiable health risk can be improved through effective health management programmes”. “Improvement of the health risk profile of an employee population can lead to reductions in health-related costs and improvement in productivity”.


According to the South African National Burden of Diseases study conducted in 2000, the death rates among the workforce (25 to 55 years old) were particularly higher than among the rest of the population. And the two main causes of death among this group were HIV / AIDS and non-communicable disease. i.e., diseases that could have been prevented by lifestyle modification.


Presenteeism is when an employee is present, but unproductive because of ill health. This condition also has a great effect on an employee’s work output. Direct costs can be measured for medical and pharmacy claims, absenteeism, workmen’s compensation and long and short term disability. However the indirect cost of presenteeism is more difficult to measure and can be termed the “Hidden enemy” as companies do not know the extent of this.


According to an American Study (2008) the following diseases are believed to cause an astonishing amount of unproductive work hours per day. Heart disease – 4.3 hours, respiratory infection – 4.1 hours, diabetes – 4 hours, blood pressure – 3.4 hours, migraine – 3.4 hours, arthritis – 3.2 hours, allergies – 2.8 hours, stress – 2.3 hours, depression – 2.2 hours, anxiety – 2.2 hours.


Companies should not just focus their health improvement efforts on those at high risk, but also aim to keep healthy employees healthy, as low risk employees could become high risk, eventually leading to higher medical and other related costs. It is strategically more cost-effective in the long term to keep a healthy person healthy than to try to move a high risk individuals to a medium or low risk (Wilmastassen, 2008).

Pollock et al. (1998) suggest that whole body physical inactivity generally increase the risk of chronic diseases including coronary disorders and type II diabetes. On the other hand, moderate intensity physical activity have a positive effect on health determinants like body weight, body fat, blood pressure, HDL/LDL cholesterol and bone mineral density and on health disorders like cardio vascular disease, type II diabetes, colon cancer, depression and anxiety.

Lotters et al. (2005) findings revealed that reduced productivity was common among workers returning to full duty after sickness absence due to a musculoskeletal disorder. Bovenzi and Zadini (1992) reported that the development of musculoskeletal disorders (MSDs) largely relate to an individual’s physical development, as well as health status, psychosocial and physical load. Physical agents such as whole body vibration coupled with static postures and frequent twisting of the spine contribute to lower back pain.

Psychosocial load for transit drivers independently predicts spinal injury even when physical load is taken into account. The psychosocial factors of job dissatisfaction, low supervisor support, high psychological demand and frequency of specific job problems (Krause et al., 1998).

Occupational disorders are important because they affect a large number of workers. Professional drivers have a higher prevalence of occupational disorders than other occupational groups (Bildt et al., 2001).

Backman (1985) from his cross-sectional study in Finland, suggested that there was an increased incidence of shoulder and back pain in professional drivers, especially in bus drivers.

Patterson (1986) found that musculoskeletal disorders were the most prevalent health problem in bus drivers. Back pain is more prevalent among the bus drivers who complain about their seats. He also reported that the musculoskeletal disorders, leg pain were reported to be more frequent among the drivers for whom the mean of driving hours was longer.

Ghalam (2000) findings bus drivers and office workers differ greatly in the number of musculoskeletal disorders. The disorders were more prevalent among the bus drivers than in the office workers and the difference was statistically significant. In the bus drivers who experienced back pain, the number of hours spent in the job, driving hours per week and average continuous driving hours per day were higher than in those who did not experience the pain.

Park (2000) revealed that among the current health problems musculoskeletal aches and pains were the most common in both the groups (tempo, truck drivers). The frequency was higher among truck drivers and the difference was statistically significant. As compared to tempo drivers, truck drivers have higher degree of continuous exposure to low grade whole body vibration (WBV). For this reason, drivers of heavy vehicles may have general symptoms such as nervousness and fatigue, or local symptoms due to injuries and inflammation of bones and joints.

Krauseniklas et al. (2004) reported that higher risks of severe low back injury (LBI) were also found among operators performing heavy physical labour on cable cars or reporting more ergonomic problems at baseline. Estimates of etiologic fractions suggest that reduction of ergonomic problems to the low level currently experienced by 25 per cent of drivers would result in a 19 per cent reduction of severe low back injury among all drivers. A change from full to part time driving could reduce the number of severe low back injury by 59 per cent.

Maciulyte (2000) reports that a number of health hazards for bus drivers include nervous disorders, bronchitis and inflammation of the spinal nerve.

Working for long hours in non-ergonomic postures (due to poor cab design, inaccessible control gear, bad body posture) can cause fatigue, back ache, disease of joints and muscles and impair the worker’s health and efficiency. Periodic medical examination is essential for early detection of adverse effects of exposure to vibration (Raffle et al., 1994). 

Michiel et al. (2004) reported that driving bus characterized by high demands, low control and low support can be regarded as examples of high strain occupation with high risk of physical and mental occupational ill-heath, leading to absenteeism and to decreased productivity of employees and enterprises.

Drivers were twice as likely to die from coronary heart disease and at earlier age than conductors on the same vehicles. This difference was explained by three possible reasons. Selection factors, the greater mental strain for drivers and the sedentary nature of driving compared to conducting (Press et al., 2003).

Dorn (2003) states that bus drivers explain their polarization towards risky behavior as a result of insufficient time to stick to running schedules. 

According to Sluiter (1999) repeated insufficient recovery from work-related fatigue is seen as the take off of a vicious circle where extra effort has to be exerted at the beginning of every new working period to rebalance the sub-optimal psycho-physioloical state and to prevent performance breakdown.

Gupta et al. (2003) reported that symptoms suggestive of hyperacidity were the second most common problem reported by nearly half of truck drivers and tempo drivers. Tobacco-use and irregular eating habits may cause hyperacidity. Exposure to noise is associated with high blood pressure, hyperacidity and a higher level of stress is due to vehicular traffic which is a major source of noise.

Breathlessness and cough / coryza were also frequent complaints. The frequency of occurrence of upper respiratory infections during the past year was higher among tempo drivers. This may be due to higher exposure to dust and vehicular pollution among tempo drivers in urban areas (Raffle, 1994).

India has one of the highest road accident rates in the world. Lack of road discipline, bad roads and poor maintenance of vehicles are among the causative factors for road accidents. Transport workers need safety education training in vehicle maintenance and first aid. Periodic examination for visual acuity and colour vision would help in preventing vehicular accidents (Gupta et al., 2003).

B.
OCCUPATIONAL HEALTH HAZARDS OF DRIVERS AND CONDUCTORS

1.
Cardiovascular disease


The risk factors for coronary heart disease (CHD) in bus drivers and skilled workers. Significant differences were also noted in body mass index, serum cholesterol, serum triglyceride an ischemic heart disease between bus drivers and skilled workers. Among bus drivers, the prevalence of obesity was 9.6 per cent, hypercholesterolem, hypertriglyceridemia 69.4 per cent and ischemic heart disease 1.7 per cent. By contrast among skilled workers, the prevalence of obesity was only 4.6 per cent, hypercolesterolemia 29.9 per cent, hypertriglyceridemia 30.6 per cent and ischemic heart disease 0.9 per cent. These findings suggest that exposure to the occupation of driving a bus may carry an increased risk of coronary heart disease and that drivers who develop signs of cardiovascular illness should be transferred to non-driver occupations within the company (Public Health, 2001).


According to Wood (2001) bus drivers have a high risk of developing coronary heart disease as a result of certain factors. Ischaemic heart disease (hardening of the coronary vessels) was found to be greatest for the following profile of drivers : middle aged, male between the ages of 50 and 59, driving as opposed to conducting, consumption of cigarettes, obese, short in height and whose parents die aged between 40 and 64.


Several large scale statistical studies have evaluated the relationship between physical activity and cardiovascular disease. One well-known survey compared 31,000 drivers and conductors of some bus companies. The sedentary drivers had a significantly higher rate of heart disease than the conductors, who walked around the buses and climbed stairs to the upper level.
Wong (2001) report that coronary heart disease (CDH) was higher for bus drivers than for conductors, This pattern of elevated risk of coronary heart disease morbidity and mortality for bus drivers is also evident in developing countries and from comparisons with other occupational groups and population norms.


Hartivig (1983) reported that risk factors for coronary heart disease (CHD) as well as some psycho-social and occupational indicators in drivers. The main results were higher mean values for serum cholesterol, serum triglycerides and blood pressure in the driver group, indicating a markedly higher risk of coronary heart disease is the driver group. 


Rosengren’s (1991) study which controlled for socio-economic status often seen as a risk factor in coronary heart disease (CHD) aetiology, found a double rate of CHD incidence for bus, tram drivers compared to other occupations.


Rosengren’s also revealed smoking and systolic blood pressure rates were similar between the drivers and the occupational groups, however drivers were more obese.


Obesity as CHD risk factor has been implicated along with drivers irregular eating habits, low levels of physical activity at work and at leisure, smoking and even poor social net working. However another study concluded that smoking was unrelated to the development of myocardial infarction in bus drivers (Hedberg et al., 1993). 


Belkic et al. (2000) report that cardiovascular disease has been linked to high threat-avoidant vigilant work where a high level of continued alertness needs to be maintained. Driving can be conceptualised as such as task with strain for bus drivers arising from the awareness to safeguard passengers from traffic hazards (Joshi et al., 2001).


Gustavsson et al. (1996) opine that shift work, increased work pace and traffic, rigid time schedules and noise in combination with prolonged exposure to toxic fumes from other vehicles augment the risk of coronary related malady 


Shift work involves drivers contending with continually rotating patterns of early and late spells. ‘split-shift’ a combination of a morning and afternoon/evening shift with a long break in between are common. Bus drivers on irregular shifts tend to show greater subjective fatigue and physiological stress than drivers on regular shift patterns partly due to body clock changes (Miller et al., 1998).


Evans (1998) reported social problems result from repeated shift changes such as disruptions to marital relationship reduced parent-child contact, problems unwinding at home and sleeping disorders.


Johnson and Hall (1988) findings reveal that social isolation and poor social support appears to aggravate cardiovascular disease and as a result of increased job strain. This is important since it is claimed that drivers experience social isolation on the jobs due to the lack of opportunity to interact with colleagues in addition to reduced exposure and convenience in conversing with passengers.


Paffenbarger (2001) reported that the conductors were more active physically than the sedentary bus drivers. The British researchers found the heart attacks rates to be twice as high in the inactive bus drivers compared with the active conductors. 

2.
Gastro-intestinal disorder


Barklof (1980) discovered that strenuous working condition and irregular working schedules of bus drivers were related to reported levels of gastrointestinal complaints. They further add that meal hour irregularity and poor eating habits mediated the observed relationship between irregular work schedules and complaints. 


Grandjean (1988) said that the contributory mechanism may be the prolonged seated posture relaxing the abdominal muscles which when combined with curvature of the spine, is counter productive to digestion and breathing.


Researchers who have demonstrated a high occurrence of stomach ulcers in professional drivers linked to job characteristics, although more recently research implicates bacterial aetiology (NTH consensus development panel, 1994). 
3.
Diabetes mellitus


Szuber et al. (2005) states that the temporary work disability due to sickness based on chronic disease like diabetes mellitus, causes absenteeism among 43 per cent of bus drivers, 27 per cent of tram driver and 27 per cent of transport service workers.


The study conducted by Stein et al. (2001) states that trends in diabetes risk prevalence among male transport workers in Bulgaria, increased with smoking and an increase of fifteen or more cigarettes per day leads to the prevalence of diabetes among transport workers.


Ahumad et a. (2001) opines that drivers and conductors in transport work show high prevalence in diabetes mellitus in Mexico city. The prevalence ratio of drivers / maintenance workers and drivers/ administrative workers was statistically significant. 


According to Koda et al. (2004) health problem among truck drivers were found to be high due to work load, stress and depression which lead to chronic diseases like diabetes and cardiovascular diseases.


A study conducted by Hannerz et al. (2001) convey that prevalence of diabetes was more among drivers of passenger transport than the drivers of goods vehicles among Denmark population.


According to Morikawa et al. (2001) incidence of type-II diabetes among workers in transport is high due to increased body mass index, smoking and alcohol and family history of diabetes mellitus. 


Haldiya et al. (2005) opine that proper suggestions on diet reduced the risk of diabetes among transport workers, by providing various nutritional programme in Rajasthan
4.
Psychological and other health hazards


The psychological outcomes typically associated with stress are depression and anxiety. These states along with paranoid ideation (feelings of suspicion and a sense of being persecuted) and psychoticism have been found to be related to lower back pain in Turkish bus drivers (Issever et al., 2002).


Budd (2001) indicated that in 2000, public transport workers were the category of occupation most worried about being assaulted. A high number of transport workers (47%) were worried about threats and a similar number were worried about assault on the job (46%). Public transport workers are upto four times more likely to face the threat of violence at work compared to the ‘average workers’.


Costa et al. (2003) observed bus transportation in large urban  presents serious organizational, material and security deficiencies. Such problems hinder the professional activities in this field, reduce the identification of employees with their job, and intensify the sensation of a loss of control regarding their functions, subjecting them to very arduous working conditions that affect health and generate stress.


“Health of bus drivers in Belohorizonte are related to musculoskeletal problems, chronic headache, nervousness and depression, cardiovascular and gastrointestinal affections, eyes irritations and hearing reduction (Fundacaoseade, 2002). 

Illness psychosomatic complaints and musculoskeletal problems contributing to absenteeism, was determined by the driver’s priority to either safety or schedule maintenance. Drivers who viewed safe driving as a priority suffered less absenteeism. Those who tried to maintain the running schedule at the expense of safety had higher absenteeism levels. Moreover, drivers who were disabled from working as a result of the job were found to favour balancing both safety and schedule (Meijman, 1998).


Schat et al. (2000) reported that in addition to the already declared psychological symptoms, other outcomes for assaulted employees include depression, anxiety and low job satisfaction. It appears that fear of danger has a mediating role in producing emotional health outcomes which may be important, considering the aforementioned frequency of physical attacks on UK bus drivers.


Anxiety has been shown to reduce functioning in terms of central and peripheral task performance such as the identification of peripheral lights when compared to low anxiety conditions (Janelle et al., 1999).


The likelihood of violating traffic laws is positively associated with higher levels of strain for drivers (Simon, 1996). 

C.
IMPORTANCE OF NUTRITIONAL EDUCATION


Chang (2007) explored that the method preferred by nutrition counseling subjects was individual consultation. Most subjects wanted on analysis and evaluation of their nutrient intake and a prescription in nutrition assessment, and individual nutritional status discussions during nutritional counseling. Thus, all people visiting health promotion centres should be offered nutrition services.


Rowleg et al. (2001) evaluated the effectiveness of community directed intervention programme to reduce coronary heart disease risk, through dietary modification. Dietary advice was focused on decreasing saturated fat and sugar intake and increasing fruit and vegetable intake. The dietary intervention programme reduced the prevalence of coronary heart disease risk factors related to diet.


Locuster et al. (2001) said that the recommendations are based on new scientific findings and address the contribution of growing rates of obesity, hypertension and diabetes to heart disease. The guidelines for the general public are similar to dietary recommendations made by other health related groups and government agencies and therefore, place greater emphasis on the adoption of healthy eating patterns and behaviours rather than a singular focus on dietary fat intake. 


Elelland et al. (2001) suggest that review of evaluation tools used to assess the impact of nutrition education, dietary intake and quality weight  measurement practices and physical activity of low income studies. There is a critical need for additional development and evaluation of dietary quality measurement tools for low income and minority audiences.


Linwel et al. (2001) indicate that the nutrition education programme, journey of dietary fat reduction, can successfully enhance on adult’s dietary fat reduction nutrition knowledge, attitude and self-efficacy and thereafter improve dietary behaviour.

Bastica et al. (2006) states diet counseling helps to know about the quality and quantity of food intake and importance of nutritional intake during diseases. Nutrition counseling provides appropriate feeding, contributing to better health conditions and well-being.


Nutrition education involves a combination of activities including nutrition information, increasing people’s knowledge about the benefits of specific foods, behavior, influencing attitudes and beliefs and motivating the adoption of healthy eating practices.


Nutrition education offers a great opportunity to individuals to learn about the essentials of nutrition for health and to take steps to improve the quality of their diets, thus their well-being (Robinson et al., 2003). 

METHODOLOGY

The methodology followed for the present study entitled “ASSESSING THE NUTRITIONAL STATUS OF DRIVERS AND CONDUCTORS AND EFFECT OF NUTRITIONAL COUNSELLING”, is presented under the following headings :

A. Selection of Area

B. Selection of Sample

C. Conduct of the Study

a.
Elicit background information and study the dietary pattern of the selected subjects

b.
Assessment of nutritional status and lifestyle of the selected subjects


D.
Conduct of Nutrition Education and Evaluation


E.
Analysis of Data

A.
SELECTION OF AREA

The area selected for the study was Tamil Nadu State Transport Corporation of Kumbakonam city in Thanjur district. It is one of the biggest transport corporation in Tamil Nadu. This corporation is a state government undertaking sector. This corporation was selected for carrying out the study as the authorities permitted the investigator to carryout the study and conduct nutrition education. Also it is the home town for the investigator and therefore easy to conduct the study.
B.
SELECTION OF SAMPLE

Sampling is a tool which helps to know the characteristics of the universe or population by examining only a small part of it (Gupta, 2002).


Kumbakonam transport corporation had a total of six hundred and eleven drivers and conductor working in it. Among 611, three hundred subjects (150 drivers and 150 conductors) were selected for the survey by purposive sampling technique. The investigator met the selected subjects and oriented about the nature of study and its objectives.


According to Jenson (2007) “purposive selection” denotes the method of selecting a number or groups of units in such a way that the selected groups together yield as nearly as possible the same averages or proportion as the totality with respect to these characteristics which are already a matter of statistical knowledge.
C.
CONDUCT OF THE SURVEY

Interview is one of the important and powerful tools for the data collection in social research. The interview technique is a verbal method of securing data specially in the field research connected with the social problems. It is a direct method of enquiry.


According to Emory (2003) personal interviewing is a two-way purposeful conversation initiated by an interviewer to obtain information that is relevant to some research purpose.


In order to assess the nutritional status of drivers and conductors an interview schedule was formulated. The interview schedule framed is presented in Appendix – I.


The interview schedule formulated by the investigator contained questions on socioeconomic status, life style pattern, family system, education, monthly income, health status, food consumption pattern, life style habits, disease condition and exercise pattern.


To elicit background information personal interview method was used to collect data. The investigator put forth the questions to the subjects and recorded the answers, regarding background information.
a.
Elicit Background Information and Study the Dietary Pattern of the Selected Subjects
The data about food intake pattern, number of meals per day, type of diet and food and nutrient intake was elicited.

Food and Nutrient Intake

A diet survey provides information about dietary intake patterns of specific group. Among several method, three day recall method was carried out to elicit information on the food and nutrient intake. The food intake during early morning, breakfast, lunch, evening and dinner were recorded for three days for the selected subsample of thirty number of drivers and conductors.

b.
Assessment of Nutritional Status and Lifestyle of the Selected Subjects
Nutritional status is assessed by analyzing an individual’s medical, dietary, anthropometric; biochemical, clinical, drug nutrient interactions and social history (Krause, 2007).

Anthropometry Measurement

Anthropometry is the measurement of human body at various points and sites to assess the nutritional status.


Anthropometry involves obtaining physical measurements of an individual and relating them to standards that reflect the growth and development of the individual (Krause, 2007).

Height

The height of the subjects were measured using a fibre glass measuring tape. The individual was made to stand near the wall with his heel and head touching the wall, taking care to see that the floor area was even. The head was held compfortably straight. A smooth thin ruler was held on the top of the head in the centre, crushing the hair at right angle to the scale and the height read off in centimeter from the lower edge of the ruler to the nearest 0.5 cm. Each reading was taken twice to ensure correctness of the measurements (Plate – I).

Body Weight

Weight is a measurement of body mass. It is the simplest anthropometric measurement with the least individual error. A weighing scale of platform type was used for weighing the subjects as it was portable and convenient to use. The weighing scale had 0.5 kg sensitivity and checked for accuracy and adjusted to zero before weighing. The weight was taken without shoes and other heavy clothes. The subjects were asked to stand on the platform of the scale without touching anything and straight ahead and their weights were recorded (Plate – II).

Body Mass Index (BMI)

Weight (kg) / height (m2)


The BMI is the most widely recognized anthropometric index for the assessment of the nutritional status as it reflects the effect of both acute and chronic energy deficiency or excess (Tenth Five Year Plan, 2002-2007). From the recorded height and weight, BMI values were calculated for the samples using the Quetlet’s Index, also referred as Body Mass Index (BMI), which is considered as a good index of tool for measuring body fat (Groff and Gropper, 2000).


Body Mass Index
=
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weight (kg)

Height (m)
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PLATE – I

MEASUREMENT OF HEIGHT
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PLATE – II

MEASUREMENT OF WEIGHT


The adult males and females will be categorized according to nutritional status based on Body Mass Index (NIN, 2005).

	BMI
	Nutritional Grade

	< 16.0

( 16.0 - < 17.0

( 17.0 - < 18.5

( 18.5 - < 20.0

( 20.0 - < 25.0

( 25.0 - < 30.0

( 30 and above
	III degree CED*

II degree CED

I degree CED

Low normal

Normal

Over weight

Obesity


*  CED – Chronic Energy Deficiency

Height, weight, BMI of the selected samples was measured and calculated.

Waist Circumference

The distance around the smallest area below the ribcage and above the umbilicus (belly button) provides a risk prediction for obesity related disease.


According to Byers (1998) waist circumference which assessed the abdominal fat accumulation was an independent predictor of disease risk. When the subject was standing erect and relaxed with very light clothing a fiberglass tape was kept parallel to the floor and measured around the waist (umbilicus). This was measured to an accuracy of 0.1 cm (Ziegles, 1999).

Hip Circumference

The hip circumference was measured using a fiberglass tape up to 0.1 cm accuracy at the fullest part of the hip (maximum posterior extension between the iliac crest and buttocks) keeping the tape parallel to the floor.

Waist to Hip Ratio

Abdominal obesity is often measured as the waist to hip ratio (WHR) which is the ratio of obesity in the upper trunk to that in the lower trunk. A high WHR is associated with increased risk of death. Circumferences were measured to the nearest 0.1 cm at the waist (umbilicus) and at the hip (maximum posterior extension between the iliac crest and buttocks). The waist hip ratio of the subjects is calculated by dividing the waist girth. The standard waist to hip ratio is 0.85 in women and greater than 1.0 in men.

Blood Haemoglobin

Haemoglobin is a useful index to assess the overall nutritional status irrespective of its significant role in anaemia. Estimation of haemoglobin was carried out by Cyanmethamoglobin method described by NIN (1993) (Appendix – II) using 0.02 ml of blood from each subject obtained by finger prick method.

Assessment of Nutritional Knowledge

A questionnaire consisting of 30 multiple choice questions each carrying one mark was designed to elicit information regarding the nutritional knowledge of the drivers and conductors on the importance of nutrients, physical activity. The questionnaire was administered to the selected drivers and conductors to assess their nutritional knowledge before and after imparting education (Appendix – III).
D.
CONDUCT OF NUTRITION EDUCATION AND EVALUATION

Nutrition education offers a great opportunity to individuals to learn about the essentials of nutrition for health and to take steps to improve the quality of their diets and thus their well-being (Robinson et al., 2004).


Nutrition education on general health and nutrition, important nutrients, importance of fruits and vegetables in the diet, importance of water, basic five food groups, food pyramid, disease condition, food adultration, importance of physical activity foods to be avoided and included in disease condition was imparted to the drivers and conductors through various teaching aids like


Booklet


Chart

Posters

Lecture

Interactive session etc. (Plate – III)

Evaluation of the Impact of Nutrition Education

The effectiveness of the nutrition education in imparting nutritional knowledge to the selected drivers and conductors was evaluated by administering the same questionnaire used for assessment immediately after imparting education.
E.
ANALYSIS OF DATA

The data was consolidated tabulated, analysed and interpreted using appropriate statistical methods (Gupta, 2004).
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PLATE – III

NUTRITIONAL COUNSELLING

RESULTS AND DISCUSSION

The result of the present study entitled “ASSESSING THE NUTRITIONAL STATUS OF DRIVERS AND CONDUCTORS AND EFFECT OF NUTRITIONAL COUNSELLING” are discussed under the following headings :

A. Socio-economic background of the selected subjects

B. Dietary pattern of drivers and conductors

C. Lifestyle pattern of drivers and conductors

D. Morbidity pattern of the drivers and conductors

E. Nutritional profile of drivers and conductors

F. Effect of nutritional counselling

A.
SOCIO-ECONOMIC BACKGROUND OF THE SELECTED SUBJECTS


Information on the socio-economic background of the selected drivers and conductors are presented under the following headings.

1.
Age Distribution


Agewise distribution of the selected drivers and conductors are presented in Table – I. 

TABLE – I

DISTRIBUTION OF DRIVERS AND CONDUCTORS ACCORDING TO AGE

	S.No.
	Age in years
	Drivers
	Conductors

	
	
	N
	P
	N
	P

	1.
	< 30
	2
	1.3
	3
	2

	2.
	31 – 40
	61
	40.7
	65
	43.3

	3.
	41 – 50
	59
	39.3
	61
	40.7

	4.
	> 51
	28
	18.7
	21
	14
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FIGURE – 1

DISTRIBUTION OF DRIVERS AND CONDUCTORS ACCORDING TO AGE


Table – I  reveals that 40.7 per cent of drivers and 43.3 per cent of conductors were between the age group of 30-40 years and 39.3 per cent of drivers and 40.7 per cent of conductors were between the age group of 41-50 years, 18.7 per cent of drivers and 14 per cent of conductors age was above 50 years.

2.
Educational Status


Table – II presents the data on the educational qualification of the subjects.

 TABLE – II
EDUCATIONAL QUALIFICATION OF THE SUBJECTS
	S.No.
	Education
	Drivers
	Conductors

	
	
	N
	P
	N
	P

	1.
	High school
	109
	72.7
	64
	42.7

	2.
	Higher secondary school
	33
	22
	59
	39.3

	3.
	Graduate
	3
	2
	16
	10.7

	4.
	Post graduate
	5
	3.3
	11
	7.3



It is evident from Table – II that all the selected subjects were literates and there was no illiteracy among this group. This is because of the fact that a minimum of high school education is required for these jobs.


Majority of the drivers and conductors had education upto high school level. Twenty two per cent of drivers and 39.3 per cent of conductors had studied upto higher secondary school level. A minimum of two per cent of drivers and 10.7 per cent of conductors were graduates and 3.3 per cent of drivers and 7.3 per cent of conductors had their education upto post graduate level.
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FIGURE – 2
EDUCATIONAL QUALIFICATION OF THE SUBJECTS
3.
Monthly Expenditure


The monthly income of the drivers and conductors are presented in Table – III.

TABLE – III
INCOME OF THE DRIVERS AND CONDUCTORS
	S.No.
	Income of the respondents (in Rupees)*
	Drivers
	Conductors

	
	
	N
	P
	N
	P

	1.
	< 4500
	3
	2
	2
	1.3

	2.
	4500 – 7500
	50
	33
	62
	41.4

	3.
	> 7500
	97
	65
	86
	57.3


* HUDCO Classification (2004).



Transport corporation is a government undertaking sector and has fixed scale of pays for each category and the income increased in accordance with years of experience. Sixty five per cent of drivers and 57.3 per cent of conductors had the income level of above Rs.7500. Only two per cent of drivers and 1.3 per cent of conductors had monthly income of less than Rs.4500. Thirty three per cent of drives and 41.4 per cent of conductors had monthly income between Rs.4500-7500.

4.
Family Characteristics of the Respondents


Majority of the drivers and conductors lived in a nuclear family system and the remaining drivers and conductors lived in joint family system.


Majority of the drivers and conductors worked for more than eight hours. Only 18 per cent of drivers and 20 per cent of conductors working time was within eight hours. 
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FIGURE – 3

INCOME OF THE DRIVERS AND CONDUCTORS

5.
Monthly Expenditure


The monthly expenditure of drivers and conductors are presented in Table – IV.

TABLE – IV

MONTHLY EXPENDITURE OF THE DRIVERS AND CONDUCTORS

	S.No.
	Particulars
	Drivers
	Conductors

	
	
	N
	P
	N
	P

	1.
	Foods
	1000 – 2000
	29
	19.3
	35
	23.3

	
	
	2000 – 3000
	59
	39.3
	50
	33.3

	
	
	> 3000
	62
	41.4
	65
	43.4

	2.
	Clothing
	< 500
	26
	17.3
	19
	12.7

	
	
	500 – 1000
	34
	22.7
	41
	27.3

	
	
	1000
	3
	2
	2
	1.3

	
	
	Nil
	87
	58
	88
	58.7

	3.
	House rent
	< 1000
	5
	3.3
	3
	2

	
	
	1000 – 2000
	25
	16.7
	31
	20.7

	
	
	> 2000
	-
	-
	-
	-

	
	
	Nil
	120
	13.3
	116
	77.3

	4.
	Education
	< 500
	18
	12
	23
	15.3

	
	
	500 – 1500
	65
	43.3
	53
	35.3

	
	
	1501 – 2500
	13
	8.7
	13
	8.7

	
	
	> 2500
	5
	3.3
	16
	10.7

	
	
	Nil
	49
	32.7
	45
	30

	5.
	Medicine
	< 500
	29
	19.3
	35
	33.3

	
	
	500 – 1000
	95
	63
	82
	54.7

	
	
	> 1000
	26
	17.3
	18
	12

	6.
	Fuel and light
	500 – 750
	130
	86.7
	135
	90

	
	
	751 – 1000
	18
	12
	12
	8

	
	
	> 1000
	2
	1.3
	3
	2

	7.
	Durable goods
	< 500
	24
	16
	23
	15.3

	
	
	500 – 1000
	39
	26
	21
	14

	
	
	> 1000
	1
	0.6
	2
	1.3

	
	
	Nil
	86
	57.4
	104
	69.4

	S.No.
	Particulars
	Drivers
	Conductors

	
	
	N
	P
	N
	P

	8.
	Other services
	< 500
	11
	7.3
	11
	7.3

	
	
	500 – 1000
	14
	9.3
	20
	13.3

	
	
	1001 – 2000
	6
	4
	4
	2.7

	
	
	> 2000
	6
	4
	4
	2.7

	
	
	Nil
	113
	75.4
	111
	74

	9.
	Remittances
	< 500
	22
	14.7
	16
	10.7

	
	
	500 – 1000
	29
	19.3
	51
	34

	
	
	> 1000
	45
	30
	52
	34.7

	
	
	Nil
	54
	36
	31
	20.7

	10.
	Savings
	500
	47
	31.3
	59
	39.3

	
	
	501 – 1000
	56
	37.3
	55
	36.7

	
	
	1501 – 2500
	20
	13.3
	10
	6.7

	
	
	> 2500
	4
	2.7
	3
	2

	
	
	Nil
	23
	15.4
	23
	15.3

	11.
	Recreation
	< 500
	45
	30
	62
	41.3

	
	
	500 – 1000
	49
	32.7
	45
	30

	
	
	> 1000
	40
	26.7
	26
	17.3

	
	
	Nil
	16
	10.6
	17
	11.4

	12.
	Personal habits
	< 500
	19
	12.7
	19
	12.7

	
	
	500 – 1000
	61
	40.7
	49
	32.7

	
	
	> 1000
	7
	4.6
	4
	2.6

	
	
	Nil
	63
	42
	78
	52



It was found that majority of the drivers and conductors families spent more than three thousand of their total income on food. The expenditure towards clothing was Rs.500 – 1000 among 22.7 per cent of drivers and 27.3 per cent of conductors families. While 16.7 per cent of drivers and 20.7 per cent of conductors families spent Rs.1000 – 2000 of their income on house rent. Sixty three per cent of drivers and 54.7 per cent of families spent Rs.500 – 1000 of their income for medicine. Around 43.3 per cent of drivers and 35.3 per cent of conductors families spent Rs.500 – 1500 of their income for education and 86.7 per cent of drivers and 90 per cent of conductor families spent Rs.500 – 750 of their income on fuel and light. Twenty six per cent of drivers and 15.3 per cent of conductors spent Rs.500 – 1000 of their income on durable goods. Thirty per cent of drivers and 34.7 per cent of conductors spent more than Rs.1000 of their income on remittances. 37.3 per cent of drivers and 30 per cent of conductors spent Rs.500 – 1000 of their income on recreation and 40.7 per cent of drivers and 32.7 per cent of conductors spent Rs.500 – 1000 of their income on personal habits.

6.
Savings


Among three hundred subjects selected for the study around 84.7 per cent of subjects saved money through schemes given by post office. Minority of them saved through chitfund and other means of savings. 
B.
DIETARY PATTERN OF DRIVERS AND CONDUCTORS

1.
Dietary Pattern


Table – V presents the dietary pattern of selected drivers and conductors.

TABLE – V

DIETARY PATTERN OF THE DRIVERS AND CONDUCTORS

	S.No.
	Dietary pattern
	Drivers
	Conductors

	
	
	N
	P
	N
	P

	1.
	Type of diet consumed
	Vegetarian
	11
	7.3
	10
	6.7

	
	
	Non-vegetarian
	139
	92.7
	139
	92.7

	
	
	Ova-vegetarian
	-
	-
	1
	0.6

	2.
	Number of meals per day
	< 3
	3
	2
	6
	4

	
	
	3
	146
	97.3
	143
	95.3

	
	
	> 3
	1
	0.6
	1
	0.6



The data collected regarding the type of food consumed by the drivers and conductors revealed the fact that in both the categories a majority of 92.7 per cent were non-vegetarians. Only a minimum of 7.3 per cent of drivers and 6.7 per cent of conductors were vegetarians.


Around 97.3 per cent of drivers and 95.3 per cent of conductors had the habit of consuming three meals a day regularly. Whereas two per cent of drivers and four per cent of conductors consumed less than three meals. Only 0.6 per cent of drivers and conductors consumed more than three meals.

2.
Diet Restriction


The diet restriction of selected drivers and conductors are presented in Table – VI. 

TABLE – VI
DETAILS REGARDING DIET RESTRICTION OF DRIVERS AND CONDUCTORS
	S.No.
	Diet restriction
	Drivers
	Conductors

	
	
	N
	P
	N
	P

	1.
	Follows diet restriction
	Yes
	39
	26
	27
	18

	
	
	No
	111
	74
	123
	82

	
	If yes, the foods restricted
	Foods with sugar
	17
	43.6
	11
	40.7

	
	
	Oily foods
	8
	20.5
	5
	18.5

	
	
	Spicy foods
	10
	25.6
	9
	33.3

	
	
	Bottled drinks
	4
	17.3
	2
	7.4

	
	Reasons for restricted food intake
	Diabetes
	20
	51.3
	11
	40.7

	
	
	Asthma
	1
	2.6
	3
	11.1

	
	
	Hypertension
	10
	25.6
	12
	44.4

	
	
	Ulcer
	8
	20.5
	9
	33.3



Twenty six per cent of drivers and 18 per cent of conductors followed diet with certain restrictions like avoiding sugar, oily foods, spicy foods etc. Out of these drivers and conductors. Majority of them restricted foods that contain sugar and the reason they gave was that they were affected by diabetes mellitus. Twenty one per cent and 18.5 per cent of drivers and conductors avoided oily foods as they were having hypertension and 25.6 per cent and 33.3 per cent of drivers and conductors restricted the intake of spicy foods as they were suffering from ulcer.

3.
Frequency of Food Consumption Pattern


The consumption pattern of foods of drivers and conductors are presented in Table – VII. 

TABLE – VII
FOOD FREQUENCY PATTERN OF THE DRIVERS AND CONDUCTORS
	S.No.
	Food items
	Drivers
	Conductors

	
	
	N
	P
	N
	P

	1.
	Cereals
	Daily
	150
	100
	150
	100

	
	
	Once in a week
	-
	-
	-
	-

	
	
	Twice in a week
	-
	-
	-
	-

	
	
	Once in two weeks
	-
	-
	-
	-

	2.
	Pulses
	Daily
	150
	100
	150
	100

	
	
	Once in a week
	-
	-
	-
	-

	
	
	Twice in a week
	-
	-
	-
	-

	
	
	Once in two weeks
	-
	-
	-
	-

	3.
	Roots and tubers
	Daily
	30
	20
	32
	21.3

	
	
	Once in a week
	53
	35.3
	42
	28

	
	
	Twice in a week
	55
	36.7
	67
	44.7

	
	
	Once in two weeks
	12
	8
	9
	6

	4.
	Green leafy vegetables
	Daily
	20
	13
	25
	16.7

	
	
	Once in a week
	70
	46.7
	63
	42

	
	
	Twice in a week
	60
	40
	62
	41.3

	
	
	Once in two weeks
	-
	-
	-
	-

	5.
	Other vegetables
	Daily
	134
	89.3
	129
	86

	
	
	Once in a week
	7
	4.7
	7
	4.7

	
	
	Twice in a week
	9
	6
	14
	9.3

	
	
	Once in two weeks
	-
	-
	-
	-

	S.No.
	Food items
	Drivers
	Conductors

	
	
	N
	P
	N
	P

	6.
	Fruits
	Daily
	115
	76.7
	107
	71.3

	
	
	Once in a week
	-
	-
	-
	-

	
	
	Twice in a week
	35
	23.3
	14
	9.3

	
	
	Once in two weeks
	-
	-
	-
	-

	7.
	Nuts and oils
	Daily
	150
	100
	150
	100

	
	
	Once in a week
	-
	-
	-
	-

	
	
	Twice in a week
	-
	-
	-
	-

	
	
	Once in two weeks
	-
	-
	-
	-

	8.
	Fleshy foods
	Daily
	-
	-
	-
	-

	
	
	Once in a week
	126
	84
	123
	82

	
	
	Twice in a week
	23
	15.3
	17
	11.3

	
	
	Once in two weeks
	-
	-
	-
	-

	
	
	Not at all
	11
	7.3
	10
	6.78

	9.
	Milk and milk products
	Daily
	150
	100
	150
	100

	
	
	Once in a week
	-
	-
	-
	-

	
	
	Twice in a week
	-
	-
	-
	-

	
	
	Once in two weeks
	-
	-
	-
	-

	10.
	Sugar and jaggery
	Daily
	133
	88.7
	139
	92.7

	
	
	Once in a week
	-
	-
	-
	-

	
	
	Twice in a week
	-
	-
	-
	-

	
	
	Once in two weeks
	-
	-
	-
	-

	
	
	Not at all
	17
	11.3
	11
	7.3

	11.
	Beverages 
	Daily
	150
	100
	150
	100

	
	
	Once in a week
	-
	-
	-
	-

	
	
	Twice in a week
	-
	-
	-
	-

	
	
	Once in two weeks
	-
	-
	-
	-

	12.
	Preserved foods
	Daily
	-
	-
	-
	-

	
	
	Once in a week
	123
	82
	119
	79.3

	
	
	Twice in a week
	27
	18
	31
	20.7

	
	
	Once in two weeks
	-
	-
	-
	-



All drivers and conductors were consuming cereals, pulses, oil and milk and milk products daily. About 20 per cent of drivers and 21.3 per cent of conductors consumed roots and tubers regularly. But 36.7 per cent of drivers and 44.7 per cent of conductors consumed roots and tubers only twice in a week. Thirteen per cent of drivers and 16.7 per cent of conductors were consuming green leafy vegetables daily but majority of the drivers (i.e.) 46.7 per cent and conductors 42 per cent consumed green leafy vegetables twice in a week.


With regard to the consumption of other vegetables majority of the drivers and conductors were consuming one or other vegetables each and every day. 76.7 per cent of drivers and 71.3 per cent of conductors consumed fruits regularly. About 84 per cent of drivers and 82 per cent of conductors consumed fleshy foods only once in a week. About 88.7 per cent of drivers and 92.7 per cent of conductors were consuming sugar daily. 

4.
Food Intake

Table – VIII gives details about the deficit and surplus intake of food consumed among the selected drivers and conductors.

TABLE – VIII

MEAN FOOD INTAKE OF THE SELECTED DRIVERS AND CONDUCTORS

	Food intake
	RDA (g)*
	Drivers
	Conductors

	
	
	Actual intake
	Difference
	Percentage
	Actual intake
	Difference
	Percentage

	Cereals
	400
	305
	-95
	-24
	291
	-109
	-27

	Pulses
	50
	83
	+33
	+66
	90
	40
	+80

	Green leafy vegetables
	75
	21
	-54
	-72
	31
	-44
	-59

	Other vegetables
	75
	61
	-14
	-19
	56
	-19
	-25

	Roots and tubers
	75
	98
	+23
	+31
	93
	+18
	+24

	Fruits
	100
	129
	+29
	+29
	134
	+34
	+34

	Milk and milk products
	200
	344
	+144
	+72
	334
	+134
	+67

	Fleshy foods
	30
	62
	+32
	+107
	46
	+16
	+53.3

	Fats and oils
	20
	27
	+7
	+35
	27
	+7
	+35
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FIGURE – 4

MEAN FOOD INTAKE OF THE SELECTED DRIVERS AND CONDUCTORS


From Table – VIII it is evident that the consumption of pulses, roots and tubers, fleshy foods, milk and milk products, fruits, fats and oils were found to be when compared with the recommended dietary allowances. The increase in the consumption of pulses was due to inclusion of vada as snacks daily. The intake of cereals, green leafy vegetables, other vegetables are deficit among the drivers and conductors. The deficit intake of protective foods like vegetables, green leafy vegetables and a high intake of fat rich foods but the sample into the risk of cardio vascular disease, obesity, diabetes mellitus. 

5.
Nutrient Intake

Table – IX presents the data about the mean nutrient intake of the drivers and conductors.

TABLE – IX

MEAN NUTRIENT INTAKE OF THE DRIVERS AND CONDUCTORS

	Nutrients
	RDA* (g)
	Drivers (n = 15)
	Conductors (n=15)

	
	
	Average intake  + SD
	Percentage deficit or excess
	Average intake  + SD
	Percentage deficit or excess

	Energy (kcal)
	2875
	3421 + 285.07
	+ 15.8
	3119 + 169.0
	+ 26.29

	Protein (g)
	60
	79.6 + 16.96
	+ 32.7
	71.5 + 9.4
	+ 19.17

	Calcium (mg)
	400
	765.5 + 172.2
	+ 91.25
	845 + 155.9
	+ 111.25

	Iron (mg)
	28
	22.3 + 4.94
	-20.35
	21.3 + 4.70
	- 23.9

	Vitamin A (µg)
	600
	519 + 217.4
	-13.5
	443 + 216.5
	-26.17

	Thiamine (mg)
	1.4
	21.74 + 0.45
	+ 24.2
	1.65 + 2.92
	+ 17.85

	Riboflavin (mg)
	1.6
	1.85 + 0.82
	+15.63
	1.40 + 2.05
	-12.5

	Niacin (mg)
	18
	22.7 + 20.5
	+ 26.1
	16.39 + 2.23
	- 8.9

	Fat (g)
	20
	55.38 + 9.9
	+ 176.5
	53.5 + 8.8
	+ 167.5

	Vitamin C (mg)
	40
	81.5 + 35.26
	+ 103.75
	79.6 + 35.6
	+ 99


  *  Moderate activity (ICMR, 2000) (+) Surplus, (-) deficit.
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FIGURE – 5
MEAN NUTRIENT INTAKE OF THE DRIVERS AND CONDUCTORS


From the table it is evident that the mean energy and protein intake is higher than the recommended dietary allowances (RDA) due to increased consumption of pulses and fleshy foods. The intake of calcium nutrient is higher than RDA by 91 per cent and 111 per cent and this may be due to the frequent consumption of beverages like tea and coffee. Due to the deficit intake of green leafy vegetables the level of iron nutrient is less than the RDA. The intake of B complex vitamins and vitamin C is higher than RDA as the general food intake of drivers and conductors is as per RDA. 
C.
LIFESTYLE PATTERN OF DRIVERS AND CONDUCTORS


Lifestyle pattern of drivers and conductors are presented under the following headings.

1.
Consumption of Preserved Foods and Bottled Drinks 


The consumption of preserved foods and bottled drinks are presented in Table – X.

TABLE – X
CONSUMPTION OF PRESERVED FOODS AND BOTTLED DRINKS OF THE DRIVERS AND CONDUCTORS
	S.No.
	Preserved foods and bottled drinks
	Drivers
	Conductors

	
	
	N
	P
	N
	P

	1.
	Consumption of preserved foods
	Yes
	83
	55.3
	71
	47.3

	
	
	No
	67
	44.7
	79
	52.7

	
	If yes, type of preserved foods consumed
	Pickles
	63
	75.9
	49
	69.0

	
	
	Papads
	42
	50.6
	33
	46.5

	
	
	Bottled drinks
	5
	6.0
	10
	14.1



Majority of 55.3 per cent and 47.3 per cent of drivers and conductors consumed preserved foods regularly.


Out of the 55 per cent and 47 per cent who consumed preserved foods, majority of drivers and conductors had the habit of taking pickles regularly along with their meals and this was followed by the intake of papads. A minimum of them had the habit of drinking of bottled drinks occasionally.
2.
Eating Habits of Drivers and Conductors


The   eating   habits   of   drivers   and   conductors   are   presented   in Table – XI.

TABLE – XI
EATING HABITS OF SELECTED DRIVERS AND CONDUCTORS
	S.No.
	Eating habits
	Drivers
	Conductors

	
	
	N
	P
	N
	P

	1.
	Eating food outside home
	Yes
	141
	94
	139
	92.7

	
	
	No
	9
	6
	11
	7.3

	
	If yes
	Daily
	95
	67.4
	84
	60.4

	
	
	Weekly 
	12
	8.5
	10
	7.2

	
	
	Once in two weeks
	4
	2.8
	2
	1.4

	
	
	Rarely
	30
	21.3
	43
	31.0

	2.
	Place of food outlet
	Hotel
	145
	96.6
	144
	96

	
	
	Canteen
	12
	8
	15
	10

	
	
	Mess
	-
	-
	1
	0.6

	
	
	Roadside vendors
	1
	0.6
	1
	0.6



The data regarding the habit of eating away from home showed that 94 per cent and 92 per cent of drivers and conductors consumed food outside home regularly almost daily.


Though food was available in their transport corporation canteens, these employees preferred to eat in hotels. 

3.
Personal Habits of Drivers and Conductors


The  personal  habits  of  drivers  and  conductors  are  presented  in Table – XII.

TABLE – XII
PATTERN OF SMOKING, CHEWING PAN AND ALCOHOLISM 
	S.No.
	Eating habits
	Drivers
	Conductors

	
	
	N
	P
	N
	P

	1.
	Non-smokers
	96
	64
	100
	66.7

	
	Smokers
	54
	36
	50
	33.3

	
	
	Cigarette
	52
	96.3
	40
	80

	
	
	Beedi
	2
	3.7
	10
	20

	
	No / day
	< 5
	24
	46.2
	24
	60

	
	
	5 – 10
	26
	50
	12
	30

	
	
	10 – 15
	2
	3.8
	4
	10

	2.
	Chewing pan
	Yes
	42
	28
	42
	28

	
	
	No
	108
	72
	108
	72

	
	If yes.
	Pansupari
	5
	11.9
	6
	14.3

	
	
	Tobacco
	9
	21.4
	5
	11.9

	
	
	Betel leaves
	28
	66.7
	31
	73.8

	
	
	Others
	-
	-
	-
	-

	3.
	Consuming alcohol
	Yes
	56
	37.3
	54
	36

	
	
	No
	94
	63
	96
	64

	
	If yes.
	Daily 
	3
	5.4
	1
	1.9

	
	
	Once in a week
	4
	7.1
	-
	-

	
	
	Twice in a week
	5
	8.9
	3
	5.6

	
	
	Rarely
	44
	78.6
	50
	92.5



Sixty four per cent of drivers and 66.7 per cent of conductors did not have the habit of smoking. Only 36 per cent of drivers and 33.3 per cent of conductors had the habit of smoking and out of this 96.3 per cent of drivers and 80 per cent of conductors had the habit of smoking cigarette and 50 per cent of the drivers smoked 5-10 cigarettes/ day, while 60 per cent of conductors smoked less than five cigarettes a day. 


Seventy two per cent of drivers and conductors did not have the habit of chewing pan. Only 28 per cent of drivers and conductors had the habit of chewing pan.


Sixty three per cent of drivers and 64 per cent of conductors did not have the habit of consuming alcohol and the minimum of 36 per cent and 37.3 per cent of drivers and conductors were alcoholics, but they also consumed it only rarely. 

4.
Exercise Pattern of Drivers and Conductors


The exercise pattern of both drivers and conductors are presented in Table – XIII.

TABLE – XIII
EXERCISE PATTERN OF DRIVERS AND CONDUCTORS
	S.No.
	Exercise 
	Drivers
	Conductors

	
	
	N
	P
	N
	P

	1.
	Exercised regularly 

If yes, type of exercise 
	Yes
	44
	29.3
	50
	33.3

	
	
	No
	106
	70.7
	100
	66.7

	2.
	Walking
	Daily
	6
	13.6
	13
	26

	
	
	Once in a week
	-
	-
	1
	2

	
	
	Twice in a week
	-
	-
	1
	2

	
	
	Thrice in a week
	7
	15.9
	4
	8

	3.
	Jogging 
	Daily
	3
	6.8
	2
	4

	
	
	Once in a week
	-
	-
	0
	-

	
	
	Twice in a week
	-
	-
	1
	2

	
	
	Thrice in a week
	-
	-
	2
	4

	4.
	Cycling 
	Daily
	4
	9.1
	5
	10

	
	
	Once in a week
	-
	-
	-
	-

	
	
	Twice in a week
	-
	-
	3
	6

	5.
	Yoga
	Daily
	9
	20.5
	5
	10

	
	
	Once in a week
	3
	6.8
	1
	2

	
	
	Twice in a week
	2
	4.5
	1
	2

	
	
	Thrice in a week
	3
	6.8
	7
	14


	S.No.
	Exercise 
	Drivers
	Conductors

	
	
	N
	P
	N
	P

	6.
	Others
	Daily
	4
	9.1
	4
	8

	
	
	Once in a week
	-
	-
	-
	-

	
	
	Twice in a week
	1
	2.3
	-
	-

	
	
	Thrice in a week
	2
	4.5
	-
	-

	7.
	Duration
	< 30 minutes
	14
	31.9
	14
	28

	
	
	30 minutes – 1 hour
	26
	59.0
	32
	64

	
	
	> 1 hour
	4
	9.1
	4
	8



With regard to exercise pattern it is clear from the table that majority of drivers (70.7 per cent) and conductors (66.7 per cent) did not have the habit of performing exercises regularly. Walking and yoga were the exercises undertaken by the subjects who exercised regularly for a duration of 30 minutes to 60 minutes every day.
D.
MORBIDITY PATTERN OF THE DRIVERS AND CONDUCTORS

1.
Morbidity Pattern


The morbidity pattern of both drivers and conductors are presented in Table – XIV.

TABLE – XIV
MORBIDITY PATTERN OF THE DRIVERS AND CONDUCTORS
	S.No.
	Prevalence of disease
	Drivers
	Conductors

	
	
	N
	P
	N
	P

	1.
	Suffering from diseases
	Yes
	86
	57.3
	84
	56

	
	
	No
	64
	43
	66
	44

	
	If yes, type of disease
	Diabetes mellitus
	20
	23.2
	11
	19.6

	
	
	Cardio vascular disease
	-
	-
	1
	1.2

	
	
	Hypertension
	10
	11.6
	12
	14.3

	
	
	Ulcer
	8
	9.3
	9
	10.7

	
	
	Kidney problem
	1
	1.7
	1
	1.2

	
	
	Respiratory problem
	3
	3.5
	3
	3.6

	
	
	Leg pain
	33
	38.4
	42
	50

	
	
	Back pain
	48
	55.8
	46
	54.7

	
	
	Neck pain
	13
	15.1
	16
	19.0

	
	
	Obesity
	4
	4.7
	6
	7.1

	
	
	Eye problem
	11
	12.8
	2
	2.3

	
	
	Asthma
	1
	1.7
	3
	3.6

	
	
	Constipation
	-
	-
	-
	-

	
	
	Gastrointestinal disorder
	4
	4.6
	8
	9.5



Around 57.3 per cent of drivers and 56 per cent of conductors suffered from one or other form of diseases. Forty three per cent and 44 per cent of drivers and conductors did not have any ailments and were disease free. 


In lifestyle related diseases diabetes mellitus was the disease which was more prevalent among drivers and conductors (i.e.) 23 per cent and 19.6 per cent suffered from this disease followed by hypertension. With regard to other diseases 38.4 per cent of drivers and 50 per cent of conductors suffered from leg pain, whereas 55.8 per cent of drivers and 54.7 per cent of conductors suffered from back pain.

Symptoms


The common symptoms noted among drivers and conductors suffering from diabetes mellitus were weight loss, polyurea and fatigue. Chest pain, stress and hypertension were symptoms of cardiovascular disease and hypertension patients showed the symptoms like sweating, giddiness and headache. The drivers and conductors affected by ulcer had the symptoms like stomach pain, diarrhea and vomitting. The symptoms of kidney disorder are pain, edema and haematuria. The drivers and conductors had difficult breathing and cough for those who had respiratory problem. The symptoms of asthma were shortness of breath, cough and sneezing continuously. The gastrointestinal symptoms noted among drivers and conductors are indigestion, vomitting and diarrhoea and burning sensation in the intestines. 
E.
NUTRITIONAL PROFILE OF DRIVERS AND CONDUCTORS


The nutritional profile of drivers and conductors are presented under the following headings :

1.
Height, Weight, Body Mass Index, Waist and Hip Ratio


The mean body weight, height, body mass index (BMI) of drivers and conductors are presented in Table – XV. 

TABLE – XV
ANTHROPOMETRIC MEASUREMENTS OF DRIVERS AND CONDUCTORS
	S.No.
	Anthropometric measurements
	Drivers
	Conductors

	
	
	N
	P
	N
	P

	1.
	Height in cms
	151 – 160
	11
	7.3
	18
	12

	
	
	161 – 170
	110
	73.3
	115
	76.7

	
	
	171 – 180
	29
	19.4
	17
	11.3

	2.
	Weight in kgs
	51 – 60
	71
	47.3
	82
	54.7

	
	
	61 – 70
	48
	32
	52
	34.7

	
	
	71 – 80
	25
	16.7
	11
	7.3

	
	
	81 – 90
	6
	4
	5
	3.3

	3.
	Body mass index
	18.5 – 20.0
	22
	14.7
	29
	19.4

	
	
	20.0 – 25.0
	93
	62
	92
	61.3

	
	
	25.0 – 30.0
	31
	21
	23
	15.3

	
	
	> 30.0
	4
	2.6
	6
	4

	4.
	Waist hip ratio
	0.8
	7
	4.7
	7
	4.7

	
	
	0.9
	113
	753
	121
	80.7

	
	
	1.0
	24
	16
	18
	12

	
	
	1.1
	7
	5
	4
	2.6



When the height of the subjects were taken, it was noted that 73.3 per cent of drivers and 76.7 per cent of conductors belonged to 161 – 170 cm height range. While 29 per cent of drivers and 11.3 per cent of conductors were in the 171 – 180 cm range. 


When screened for weight it was observed that majority of the subjects 47.3 per cent drivers and 54.7 per cent conductors weighed in the range of 51 – 60 kg, followed by 32 per cent of drivers and 34 per cent of conductors who were in the range of 61 – 70 kg. 


From the data in the above table it is clear that 62 per cent of drivers and 62.3 per cent of conductors were of normal BMI. Twenty one per cent of drivers and 15.3 per cent conductors were over weight. Only a minimum of 2.6 per cent and four per cent of drivers and conductors were obese.
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FIGURE – 6

ANTHROPOMETRIC MEASUREMENTS OF DRIVERS AND CONDUCTORS


Seventy five per cent of drivers and 80.7 per cent of conductors had the waist hip ratio of 0.9. About 16 per cent of drivers and 12 per cent of conductors waist hip ratio was 1.0. Five per cent of drivers and 2.6 per cent of conductors waist hip ratio 1.1. These datas bring home the fact that the majority of the selected subjects body eight was normal. 

The haemoglobin level of drivers and conductors are presented in Table – XVI.

TABLE – XVI
HAEMOGLOBIN LEVEL OF DRIVERS AND CONDUCTORS

	S.No.
	Haemoglobin level (gm / 100 ml)
	Drivers (N = 15)
	Conductors (N = 15)

	
	
	N
	P
	N
	P

	1.
	Normal > 12
	7
	46.7
	6
	40

	2.
	Mild 10 – 12
	8
	53
	9
	60



The analysis of Hb level revealed that 53 per cent and 60 per cent of drivers and conductors had the Hb level in the range of 10-12 gms, which shows that they are mildly anaemic and the remaining were having normal Hb level. 

F.
EFFECT OF NUTRITIONAL COUNSELLING


Table – XVII shows the mean level of nutritional knowledge about nutrition education among the selected drivers and conductors before and after counselling.

TABLE – XVII
MEAN SCORES OBTAINED BEFORE AND AFTER NUTRITION EDUCATION OF
DRIVES AND CONDUCTORS 

	
	Before education Mean + SD
	After education Mean + SD
	‘t’ value

	Drivers (N = 15)
	55.5 + 2.37
	94 + 1.23
	19.33**

	Conductors (N = 15)
	57.3 + 2.86
	92 + 1.25
	12.005**


**  Significant at one per cent level.


From the table it is evident that the mean scores obtained was 55.5 per cent and 57.3 per cent for drivers and conductors respectively before education.


The mean scores increased to 94 per cent for drivers and 92 per cent for conductors after education using the various audio-visual aids.


Statistical analysis revealed a significant increase at one per cent level between the initial and final values.


From the results it can be inferred that nutrition education imparted through the booklet, charts, lecture, interactive session had a positive impact on the nutritional knowledge of selected drivers and conductors. 
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FIGURE – 7

MEAN SCORES OBTAINED BEFORE AND AFTER EDUCATION 
OF DRIVERS AND CONDUCTORS

SUMMARY AND CONCLUSION

The present investigation “ASSESSING THE NUTRITIONAL STATUS OF DRIVERS AND CONDUCTORS AND EFFECT OF NUTRITIONAL COUNSELLING” is summarized as follows :

Every occupation is associated with specific health hazards and this calls for different priorities and Occupational Health Services (OHS). One of the occupation where majority are male workers is the transportation sector. There is the essential need of quality transportation for both in regards to infrastructure for productive processes and as a prerequisite for a good quality of life for the population. Transport sector people face serious health hazards due to the arduous working condition that affect their general health and generate stress. The health of drivers are related to musculoskeletal problems, chronic head ache, nervousness and depression, cardiovascular and gastrointestinal affections, eyes irritation and hearing reduction. The awareness about nutrition can be created through nutrition education programmes. 

A total of 300 subjects comprising of 150 drivers and 150 conductors were selected from Tamil Nadu State Transport Corporation of Kumbakonam city in Thanjavur district. Information regarding the socio-economic background, dietary pattern, health status and life-style pattern were collected using the questionnaire. Anthropometric assessment were done for all the subjects. Fifteen drivers and 15 conductors were selected as sub‑sample for the three day recall method to assess the food and nutrient intake. Biochemical profile like assessment of haemoglobin levels was taken on the selected subsample.

Nutrition education was imparted to the subsample of drivers and conductors on general health and nutrition, importance of fruits and vegetables in the diet, importance of water, food pyramid, disease condition, food adultration, importance of physical activity, foods to be avoided and included in disease condition was imparted to the drivers and conductors using various audio-visual aids like booklet, chart, lecture and interactive sessions.

Nutritional knowledge was evaluated by administering the questionnaire before and after imparting education.

The salient findings of the present study are as follows :

1. Distribution of the drivers and conductors according to age group revealed that 40.7 per cent of drivers and 43.3 per cent of conductors were between the age group of 30-40 years.

2. All the drivers and conductors selected for the study were literates.

3. 64.7 per cent and 33.3 per cent and 57.3 per cent and 41.4 per cent of drivers and conductors had an income range between Rs.4500 – 7500 and more than Rs.7500 respectively.

4. Food pattern of drivers and conductors revealed that in both categories a majority of 92.7 per cent were non-vegetarians. 97.3 per cent of drivers and 95.3 per cent of conductors had three meals per day regularly.

5. Seventy four per cent and 82 per cent of drivers and conductors followed a diet with certain restrictions like avoiding sugar, oily foods, spicy foods. Majority of them restricted foods that contain sugar and the reason they gave was that they were affected by diabetes mellitus.

6. The mean food intake of the drivers and conductors was found to be deficit in cereals, green leafy vegetable, other vegetables but there was a high intake of fats when compared to RDA.

7. Intake of energy and protein was higher than the RDA. The intake of calcium nutrient was higher than RDA by 91 per cent and 111 per cent and this may be due to the frequent consumption of beverages like tea and coffee. Due to the deficit intake of green leafy vegetable the level of iron nutrient was less than the RDA. 

8. Consumption of preserved foods revealed that majority of drivers and conductors (55.3 per cent and 47.3 per cent) consumed preserved foods regularly. Especially pickles along with their meals and this was followed by the intake of pappads.

9. 94 per cent and 92 per cent of drivers and conductors consumed food outside home regularly, almost daily.

10. 64 per cent and 66.7 per cent of drivers and conductors did not have  the habit of smoking. Majority of the smokers preferred cigarette. 72 per cent of drivers and conductors did not have the habit of chewing pan. Minimum of 36 per cent and 37 per cent of drivers and conductors were alcoholics, but they also consumed it only rarely.

11. Drivers and conductors did not have the habit of performing exercises regularly. Walking and yoga were the exercises undertaken by the subjects who exercised for a duration of 30 minutes to 60 minutes everyday.

12. Drivers and conductors suffered from one or other form of diseases. 42.7 per cent and 44 per cent of drivers and conductors did not have any ailments and were disease free. In life style related diseases diabetes mellitus was the disease which was more prevalent among drivers and conductors. 23.2 per cent and 19.6 per cent suffered from this disease followed by hypertension. 

13. The common symptoms observed among drivers and conductors suffering from diabetes mellitus were weight loss, poly urea and fatigue and stress. Hypertension patients showed the symptoms like sweating, giddiness and head ache.

14. The BMI of the selected subjects showed that 62 per cent and 62.3 per cent of drivers and conductors were of normal BMI.

15. The waist hip ratio of majority of drivers and conductors was 0.9 and only 16 per cent and 12 per cent of drivers and conductors waist hip ratio was 1.0.

16. Biochemical parameters revealed that 53 per cent and 60 per cent drivers and conductors were mildly anaemic and 46.7 per cent and 40 per cent of drivers and conductors were having normal haemoglobin level.

17. The knowledge gained due to nutritional counselling among the selected drivers and conductors were found to be good. They showed one per cent significant value between before and after counselling.
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APPENDIX – I
INTERVIEW SCHEDULE TO ELICIT INFORMATION ON HEALTH STATUS OF DRIVERS AND CONDUCTORS

1.
Name of the Interviewer 
:

2.
Name of the Interviewee
:

3.
Name and Address of the 
:


Head of the Family



Door No.
:



Address
:

4.
Age

:

5.
Education
:

6.
Occupation
:

[image: image18.wmf]W

   Driver

[image: image19.wmf]W

   Conductor

7.
Income
:

8.
Composition of the family
:

9.
Type of the family
:
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   Joint

[image: image21.wmf]W

   Nuclear

10.
Family Background
:

	S.No.
	Name of the family member
	Relation to the head of the family
	Age in years
	Marital status
	Education
	Occupation
	Income per month

	
	
	
	
	
	
	
	


11.
Monthly Expenditure pattern  :

	S.No.
	Items
	Rupees spent
	Percentage of income

	1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.
	Food

Clothing

House rent

Education

Medicine 

Fuel and light

Durable goods (furniture, utensils)

Transport

Other services

Remittances (debts repayment)

Savings

Recreation 
	
	


12.
Savings

	S.No.
	Mode of savings
	Frequency of savings
	Total amount saved so far (Rs.)

	
	
	Weekly
	Monthly
	Yearly
	

	1.

2.

3.

4.
	Hundi

Post office

Chit fund

Other specify
	
	
	
	


13.
Total time spent at work
:

14.
Type of work
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  Easy
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  Moderate
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  Heavy

15.
How many hours you are sleeping ?
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  8 hrs
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  6 hrs
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  4 hrs
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  < 4 hrs

DIETARY PROFILE
1.
Are you a
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  Vegetarian

[image: image30.wmf]W

  Non-vegetarian
  
[image: image31.wmf]W

 Ova vegetarian

2.
Meal consumption per day.
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  < 3
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  3


[image: image34.wmf]W

  > 3

3.
Do you follow diet restriction ?
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  Yes
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  No

	Food
	Reason

	
	


4.
Three day dietary recall.

	Days
	Morning
	Break fast
	Mid morning
	Lunch
	Evening
	Dinner 

	First day

Second day

Third day


	
	
	
	
	
	


5.
Frequency of consumption of food.

	Food items
	Quantity
	Daily
	Once in a week
	Twice in a week
	Once in two weeks

	Cereals

Raw rice

Boiled rice

Wheat

Maida

Ragi

Others 
	
	
	
	
	

	Pulses

Red gram dhal

Black gram dhal

Bengal gram dhal

Horse gram dhal

Green gram dhal

Others 
	
	
	
	
	

	Roots and tubers

Potato

Carrot

Yam

Onion

Others 
	
	
	
	
	

	Green leafy vegetables

Amaranthus

Spinach

Others 
	
	
	
	
	

	Other vegetables

Brinjal

Beans 
	
	
	
	
	

	Food items
	Quantity
	Daily
	Once in a week
	Twice in a week
	Once in two weeks

	Other vegetables

Drumstick

Ladies finger

Tomato

Others  
	
	
	
	
	

	Fruits 

Plantain

Guava

Orange

Apple 

Others  
	
	
	
	
	

	Nuts and oils

Gingelly oil

Groundnut oil

Sunflower oil

Coconut oil

Vanaspathy 

Others  
	
	
	
	
	

	Fleshy foods

Egg

Mutton

Fish 

Others  
	
	
	
	
	

	Milk and milk products

Milk

Curd

Butter milk

Ghee 

Others  
	
	
	
	
	

	Food items
	Quantity
	Daily
	Once in a week
	Twice in a week
	Once in two weeks

	Sugar and jaggery

Sugar

Jiggery

Others  
	
	
	
	
	

	Beverages

Tea

Coffee 

Others  
	
	
	
	
	

	Preserved foods

Biscuit

Pickle

Papad

sweets

Others  
	
	
	
	
	


6.
Methods of cooking

	Food items
	Boiling
	Steaming
	Frying
	Roasting
	Others

	Cereals

Pulses

Greens

Vegetables

Egg

Meat

Fish 

Other 
	
	
	
	
	


7.
Do you like preserved foods and bottled drinks ?
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  Yes
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  No


If yes,  list. 

8.
Do you have the habit of eating out often.
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  Yes
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  No


If yes,
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  Daily
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  Weekly once
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  Once in two weeks
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  Rarely

9.
Where do you eat out.
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  Hotels
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  Canteen
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   Mess
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  Road side vendors

LIFE STYLE PATTERN

10.
Habit of smoking
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   Yes
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  No


If yes,
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  Cigarette
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  Beedi
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  Others


Number of cigarettes / beedi per day _______

11.
Do you have the habit of chewing pan.
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   Yes
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   No


If yes,
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   Pansupari
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   Tobacco
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   Betel leaves
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   Others
12.
Do you consume alcohol ?
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  Yes
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  No


If yes,
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  Daily
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  Once in a week
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  Twice in a week
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  Rarely

13.
Consumption of beverages.
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  Yes
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  No

	Type
	Quantity (ml)
	Frequency

	Coffee

Tea

Others
	
	


14.
Do you exercise regularly ?
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  Yes
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  No

	Exercise
	Daily
	Once in a week
	Twice in a week
	Thrice in a week

	Walking

Jogging

Cycling 

Yoga 

Others
	
	
	
	


16.
Duration
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  < 30 min
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  30 min – 1 hr
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  > 1 hr

17.
Do you suffer from any disease ?
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  Yes
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  No


If yes, 


Diabetes mellitus


Cardio vascular disease


Hypertension


Ulcer


Kidney problem


Respiratory protection


Leg pain


Back pain


Neck pain


Obesity


Eye problem


Asthma


Constipation


Gastro intestinal disorder

18.
Symptoms observed before the onset of disease.

19.
Whether it is heredity ?
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  Yes


[image: image76.wmf]W

  No


If yes, relationship



Father


Mother



Grand father

Grand father



Grand mother

Grand mother

I.
Anthropometric measurement



Height (cm)



Weight (kg)



Body mass index (BMI)



Waist measurement (cm)



Hip measurement (cm)



Waist and hip ratio

II.
Biochemical assessment



Hemoglobin level
APPENDIX - II
ESTIMATION OF HAEMOGLOBIN BY 

CYANOMETHAEMOGLOBIN METHOD

Principle 


The method measures not only oxyhaemoglobin but also carboxyhaemoglobin and methaemoglobin except sulphhaemoglobin with filter type photoelectric calorimeter. The single relatively broad band of cyanome thaemoglobin in the given spectral region has a distinct advantage. This method can be modified to determine haemoglobin in dry blood on filter paper.

Reagent

Drapkin’s Dilutent Solution

1. Sodium hydrogen carbonate

-
1 g

2. Potassium cyanide


-
0.5 g

3. Potassium ferricyanide


-
0.2 g

4. Distilled water



-
1 litre

This solution should not be used after it forms precipitate of the bottom of the storage bottle. The solution is preserved in a dark brown bottle and preferably under cold storage. Its precipitation and handling should be done with great care.

Procedure

1. Exactly 5 ml of Drapkin’s solution was measured into a dry test-tube from a burette or pipette with suction pull.

2. Exactly 0.02 ml of blood was transferred from a standard haemoglobin pipette into a dilutents solution. Usual care in filling cleaning of loaded haemoglobin pipette must be observed.

3. The pipette was rinsed three times with dilutents solution, without allowing the formation of air bubbles.

4. The blood and the dilutents are thoroughly mixed by rotating the tube.

5. Ten minutes time was allowed for the formation of cyanomethaemoglobin. 

6. Five ml of the dilutents solution was used as a blank.

7. With green filter number 540 m(, the readings were taken in a photoelectric calorimeter.

APPENDIX – III

INTERVIEW SCHEDULE TO ASSESS THE NUTRITIONAL KNOWLEDGE OF DRIVER AND CONDUCTORS BEFORE AND AFTER NUTRITIONAL COUNSELLING

1.
What is a nutritious food ?


a.
Satisfying growth and type of work


b.
Satisfy for growth


c.
Satisfy for work only

2.
Who need more of energy and protein ?


a.
Men


b.
Pregnant women and lactating mothers


c.
Both

3.
Among basic five foods, which has to be taken in large amount.


a.
Cereals


b.
Pulses


c.
Fats and oils

4.
Which is important for growth.


a.
Knowledge


b.
Food


c.
None of these

5.
By using hygIenic food what we will get.


a.
Pure blood


b.
Pure mind


c.
Both 

6.
Which is important for the function of the body.


a.
Foods influence the growth


b.
Food which provide strength


c.
Foods which maintenance the study

7.
Why protein is needed for health


a.
Body growth


b.
Mental growth


c.
None of these

8.
What type of food is needed to keep your body healthy and free disease.


a.
Disease preventing foods


b.
Baby building foods


c.
Energy giving foods

9.
Which food should be included to prevent and cure disease.


a.
Nutritious food


b.
Normal food


c.
Both

10.
Which nutrient is affected by intake of medicine


a.
Vitamin-B


b.
Vitamin-C


c.
Vitamin-A

11.
What is the disorder that occur due to increase in blood glucose level.


a.
Obesity


b.
Diabetes


c.
Heart attack

12.
What is the normal blood glucose level


a.
80 mg / dl – 120 mg / dl


b.
90 mg / dl – 140 mg / dl 


c.
70 mg / dl – 90 mg / dl 

13.
What is the nutrient to be avoided for kidney disease.


a.
Protein


b.
Minerals


c.
Water

14.
What is the nutrient to be avoided for dissolving kidney stones.


a.
Calcium rich foods


b.
Water rich foods


c.
Protein rich foods

15.
What is the reason for blood vessel clot.



a.
Protein rich foods


b.
Fat rich foods


c.
Carbohydrate rich foods

16.
Which part is mostly affected by alcoholism


a.
Liver


b.
Kidney


c.
None of these

17.
What is the reason for heart disfunction


a.
Increase blood pressure


b.
Shrinking of blood vessels


c.
Both. 

18.
What is the reason for heart disease


a.
Adding more salt


b.
Blood pressure


c.
Both

19.
What is the food to be included for heart disease.


a.
Fibre rich foods


b.
High calories


c.
Fat rich foods

20
.What does sunflower oil, gingelli oil do to blood cholesterol.


a.
Control it


b.
Increase


c.
None of these

21.
What is the vitamin present in yellow coloured fruits and green colour vegetables.


a.
Vitamin-B


b.
Vitamin-A


c.
Vitamin-C

22.
Guva and amla is rich in


a.
Vitamin-C


b.
Vitamin-E


c.
Vitamin-D

23.
What is the vitamin obtained through sunlight.


a.
Vitamin-E


b.
Vitamin-B


c.
Vitamin-D

24.
Water dehydration in the body lends to ______________ in the bones.


a.
Pain


b.
Swelling


c.
Cracks

25.
What is the reason for decrease in body’s water content


a.
Coffee, tea, cool drinks


b.
Drinking more water


c.
Drinking less water

26.
Howe much water should be consumed per day


a.
1 – 1 ½ litre


b.
2 ½  - 3 litres


c.
1 ½ - 2 ½ litre

27.
What is the role of exercise.


a.
Maintenance blood flow


b.
Loosen muscles


c.
Blood pressure increase

28.
What should we do for keeping our body healthy and energetic


a.
Don’t do exercise 


b.
Do exercise


c.
Don’t eat nutritious food

29.
Which food should be taken in literal amount.



a.
Vegetables and fruits


b.
Non-vegetarian foods


c.
Preserved foods

30.
What happens if blood and body cholesterol increases


a.
Body pain


b.
Obesity


c.
Respiratory problems
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