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-Zion


Hiv/Aids stand’s today as a global epidemic that originated in sub-Saharan Africa during the twentieth century. It has rapidly become one of the most highly publicized and politicized, infectious epidemic (Robertson., 2007). Since the first description of Acquired Immune Deficiency Syndrome (AIDS) in 1981, the advent of an apparently new disease complex has come to be recognized as a major global public health problem. Rapid advance has been made in understanding the etiology, pathogenesis and clinical spectrum of disease resulting from infection with HIV, the causative agent of AIDS, but prospects for an effective treatment or vaccine remain uncertain.

Acquired Immune Deficiency Syndrome (AIDS) is a lethal epidemic immune deficiency disease caused by Human Immune Deficiency Virus (HIV) also known as human T cell lymphtrophic virus type III (HTL-III), which affects T4 cells (Osamo., 2005). AIDS is a collection of symptoms and infection, resulting from the specific damage to the immune system caused by Human Immune Deficiency Virus (HIV).  According to Bhattachargee (2007) HIV is the primary causative viral agent resulting in AIDS in humans. The Human Immune Deficiency Virus type – 1 (HIV-1) is most prevalent. The time inbetween the first infection and initiation of antibody synthesis is usually 6-12 weeks when immune system damage is more severe, people may experience opportunistic infections. The median time to receive an AIDS diagnosis is 7-10 years. The main target of the virus is a CD4 +    lymphocyte T cell.
As of January 2006, the Joint United Nations programme on HIV/AIDS (UNAIDS) and the World Health Organization (WHO) estimated that AIDS has killed more than 25 million people since, it was first recognized on December 1, 1981, making it one of the most destructive pandemics in recorded history. In 2005 alone, AIDS claimed an estimated 2.4 -3.3 million lives, of which more than 570,000 were children. It is estimated that about 0.6 per cent of the world’s living population is infected with HIV. The most recent UNAIDS/WHO estimates show that in 2007 alone, 2.5 million people were newly infected with HIV.
HIV is a growing problem in every region of Asia. East Asia has been identified by UNAIDS as one of the areas of the world, where the most striking increases in the number of people living with HIV have occurred in recent years. The latest statistics compiled by UNAIDS suggests that in 2007, 4.8 million were living with HIV in Asia.
Suhadev., (2006) opined that India has more than five million people living with HIV/AIDS, the world’s second highest number of infection after South Africa. The Government of India estimates that in 2006, about 2.45 million Indians were living with HIV with an adult prevalence rate of 0.41 per cent. It threatens to continue the decimation of millions especially the female population disproportionately endangering them to oblivion in many parts of India (Auerbach., 2005).
The number of women with HIV has increased steadily worldwide. By the end of 2005, according to the World Health Organization (WHO), 17.5 million women worldwide were infected with HIV. According to the Center for Disease Control and Prevention (CDC), between 2000 through 2004, the estimated numbers of AIDS was increased 10 per cent among females. In 2004, women accounted for 27 per cent of the 44,615 newly reported AIDS cases among adults and adolescents.

AnjaliNayyar (2003) states that several factors put India in danger of experiencing rapid spread of HIV and the predominant route of transmission of HIV/AIDS in India is through the hetero sexual route (84 per cent). In Mumbai and Pune, 54 per cent of sex workers, respectively were found to be HIV-Positive (NACO, 2005). Injecting drug use is the main risk factor for HIV infection in the north-east especially in the states of Manipur, Mizoram and Nagaland which features increasingly in the epidemics of major cities elsewhere, including in Chennai, Mumbai and New Delhi (MAP., 2005 and NACO., 2005).

Jean Louis (2003) says that migration both within and between states and mobile populations are sources of spread of HIV between urban and rural populations. Further more high proportions of female sex workers is in India and are mobile .The mobility of sex workers is likely a major factor contributing to HIV transmissions by connecting high-risk sexual networks.
Mother to child transmission is another predominant route of HIV infection in young children. In 2003, an estimated 2.5 million children under 15 years of age were living with HIV/AIDS. About 5-20 per cent of infants born to HIV-positive women acquire the infection through breast feeding and this may be responsible for 30-50 per cent of HIV infections in infants and young children (Jose., 2004).

The importance of nutrition for the immune system has been well established. Many researches and control studies proved the effects of micronutrient on the immune system (Kupka and Fawzi., 2002). Nutrient deficiencies may play an important role in the pathogenesis of HIV diseases, medical nutrition therapy with individualized counselling is critical in over all treatment. The goals of nutrition intervention are to maintain and expand nutrition knowledge and empowerment, restores healthy body weight, normal morphology optimal somatic and visceral protein status, treat or minimize HIV or medications - related complications that interface with either intake or absorption of nutrients, prolong and optimize quality of life (Elizabeth ., 2004).
All persons with HIV infection and AIDS need early, on going medical nutrition therapy. The goals should be to educate individuals about the importance of consuming a well balanced diet that is to provide adequate nutrition for maintenance or improvement in nutritional status and to prevent further opportunistic infections due to under nutrition.
According to Krause (2004) energy and protein needs vary depending on the health status of the individual at the time of HIV infection, the progression of the diseases and the development of complications that impair nutrient intake and use. Energy requirements increase up to 13 per cent and protein requirement up to 10 per cent depending upon the body condition. The prevalence of micronutrient deficiencies in vitamin A, B6, B12, C, D, E and Beta-carotene, selenium and zinc are common. Micronutrient deficiencies may increase oxidative stress and compromise host immunity, hence contributing to HIV disease progression (Michael et al., 2004).

Among HIV-positive patients, anti-oxidants reduced oxidative stress and viral load whereas multivitamin supplementation increased lymphocyte counts. These improved immune parameters are likely to correlate with the observed benefits of multivitamins on HIV associated clinical outcomes, including opportunistic infections disease, progression and mortality (Levine., 2007).

Cunningham (2005) reveals that largely supportive evidence exists for indicating a number of vitamins play an important role in the development and function of the immune system. Adequate intake of antioxidant, vitamins can lead to clinically significant reduce in the viral load, delayed disease progression and lowered mortality due to AIDS related complications. According to Berger (2002) supplementing a diet rich in fruits and vegetables with a multivitamin that includes Iron, vitamin E, and riboflavin may in some case delay the development of full blown AIDS.
The corner stone of management of HIV/AIDS is now marching toward non pharmacological therapy, which is nothing but diet. The recent advance, in the nutrition field is on the basis of preventing and treating HIV/AIDS with the help of natural, low cost locally available foods than medicine. The antioxidants, immune booster, phytosterols and phytoestrogen have great healing power and can cure a good number of diseases and improve the immune status (Franz., 2004).
Hence the low cost locally available, antioxidant and nutritious foods such as germinated wheat flour, isolated-soy protein, carrot, amla, tulsi, peanuts and jaggery are selected based on five food group plan.
Germinated wheat flour is one of the most important immune boosters which give energy to the body. Soy flour has a long and respected history as a versatile plant food that provides high quality protein, and increases the immune power. Vitamin A rich food carrot, which is also a good source of antioxidant, it helps in strengthening the immune system. Amla is the richest source of vitamin C, which fights against virus that is responsible for causing HIV/AIDS. Holy basil, popularly called tulsi is a mystic plant of India; it possesses miraculous properties that destroy all kinds of diseases. Peanut is a global crop, providing a high protein, high energy, helps to increase the immune power of HIV/AIDS affected people. Jaggery is often called the medicinal sugar, a composite of hemoglobin prevents anemia. 

Thus, keeping all these points in mind, the present study is a small foot print in “Evaluating the immuno efficacy of immune booster mix on the health status of HIV/AIDS positive women”, with the following objectives: To

i)  find out the prevalence of HIV/AIDS affected and infected positive women among the women folk of Dindigul.

ii) assess the socio-economic background and nutritional status of the selected HIV/AIDS positive women.

iii) formulate and prepare immune boosters mix by using foods rich in immune boosters and
iv) evaluate the effect of supplementation of immune boosters mix on HIV/AIDS positive women.

ii.Review of Litreature

The review of literature of the present study, “evaluating the immuno efficacy of immune booster mix on the health status of hiv/aids positive women”, is discussed under the following heading:
A. HIV/AIDS – The global Threatener

i) Prevalence

           ii) Causes

B. Women and HIV – The scenario

i) HIV and women around the world


ii) Mode of HIV infection among women


iii) Women-specific symptoms of HIV infection


iv) Vulnerability of women to HIV
C. Existence of nutritional deficiencies among HIV/AIDS

D. Significance of macro and micronutrients on HIV/AIDS

E. Role of food Immune booster on HIV/AIDS.

A. HIV/AIDS – The global Threatener

HIV/AIDS pandemic is deeply symbolic of the collective malaise, our society faces in the era of globalization and liberalization. It has been said with justification that, 

HIV/AIDS is a development issue

HIV/AIDS is a resurgent infectious disease 

HIV/AIDS is a public health crisis and 

HIV/AIDS is a major right issue for a range of people whom this problem impinges upon (Sebastian., 2006).


Acquired Immune Deficiency Syndrome (AIDS) was described only in June 1981; it has subsequently become the most important infectious disease, being the leading cause of death in Africa and the fourth leading cause of death worldwide (Piot .,2001). The epidemic developed silently and took advantage of the disarray in the countries health services, which had suffered years of turmoil and insecurity.


Acquired Immune Deficiency Syndrome, a disease of the human immune system that is caused by infection with HIV, that is characterized cytologically especially by reduction in the number of CD4 bearing helper T cells to 20 percent or less of normal (www.tedmontgomery.com).


Human Immuno Deficiency Virus is a retrovirus. Viruses are unique group of infectious agents having simple, a cellular organization and pattern of reproduction. The group of viruses, whose genetic material is RNA, is called retrovirus. Like all viruses, HIV depends on the cells it infects to make new copies of itself (Kozak et al., 2001)


HIV primarily infects vital cells in the human immune system such as helper T cells, macrophages and dendritic cells. HIV infection leads to low level of CD4 + cells through three main mechanisms: firstly, direct viral killing of infected cells; secondly, increased rates of apoptosis in infected cells; and thirdly, killing of infected CD4 T-cells by CD8 cytotoxic lymphocytes that recognize infected cells(Campbell et al ., 2001). When CD4 T cell numbers decline below a critical level, cell-mediated immunity is lost, and the body becomes progressively more susceptible to opportunistic infections.

Prevalence

A quarter of a century in to the pandemic, AIDS has inflicted immense suffering on countries and communities throughout the world; more than 65 million people have been infected with HIV, more than 25 million have died, 15 million children have been orphaned by aids, with millions more made vulnerable and 40 million people are currently living with HIV, more than 95 per cent of whom are in developing countries (UNAIDS., 2006).

HIV is the cause of 61 per cent adult male and 70 per cent adult female deaths which has reduced life expectancy to 34 years to 38 years, respectively. Present HIV prevalence and mortality rates, males have a 51 per cent chance and women have 35 per cent chance of dying from HIV between the ages of 15 to 60 years (Ben et al.,2006).

At the end of 2004, an estimated 39 million people globally were living with HIV. There were 3.1 million deaths in 2004, including 510,000 child deaths. In Sub-Saharan Africa, HIV prevalence rate among adults have reached around 7.4 per cent rising to over 20 per cent in some setting. Prevalence rates appear to have stabilized in most sub regions in Sub Saharan Africa. The Caribbean is the second most affected region with the prevalence among adults at around 2.3 per cent. In recent years, several countries in Eastern Europe have experience rapidly growing epidemics. In countries of Asia and the Pacific, rapid spread has occurred in population with high risk behavior with the potential for gradual spread in the general population. HIV prevalence among adults in South and South East Asia is estimated 0.6 per cent in 2004.  


Asia is a cause of growing concern; National AIDS Control Organization estimates 8.3 million people were living with HIV in Asia at the end of 2005. More than two-third of them in one country, India. In Asia an estimated 1, 80,000 children were living with HIV. Approximately 9, 33,000 were newly infected with HIV in 2005 while AIDS claimed approximately 6, 00,000 lives.

In the world’s second most populous country, India, an estimated 5.2 million people in the age group of 15 – 49 years were living with HIV in 2005, as estimated by NACO. National adult HIV prevalence was 0.9 per cent. Out of the total HIV infections 78.45 were females, 51 per cent in rural areas. 

The first cases of HIV-1 infection in India were reported almost 20 years ago among commercial sex workers in TamilNadu. India’s highly heterogeneous epidemic is largely concentrated in six states – in the industrialized south and west in the north-eastern tip. On an average, HIV prevalence in those states is 4 – 5 times higher than in the other Indian states. The highest HIV prevalence is observed in Mumbai-Karnataka corridor, the Nagpur area of Maharastra and the Nammakal district of Tamilnadu, Coastal Andrapradesh, Manipur and Nagaland. The HIV epidemics have become generalized in Tamilnadu.Tamilnadu had reported 52,036 AIDS cases to NACO by July 2005, which is by far the highest number reported by any states.

Causes

HIV is transmitted through three primary routes, like having un-protected sex with a person already carrying the HIV virus, transfusion of contaminated blood and its by-products or use of non-sterilized instruments and from an infected mother to her child, or mother-to-child transmission during pregnancy, childbirth, or breastfeeding (USAID., 2004).


Surprisingly 80 per cent of the people around the globe are infected through unprotected sexual intercourse with an infected person. Numerous studies have shown that the occurrence of open lesions and disrupted genital epithelium in individuals with Sexually Transmitted Infections (STI) provide HIV with ready access to target cells. Similarly lack of circumcision in men, traumatic sex, defloration, cervical ectopy, alcohol abuse and anal intercourse disrupts the genital epithelium, destroying the mechanical barriers to viral entry (Larry et al., 2004).

According to Walker et al (2003) many countries in Asia are experiencing epidemics of HIV virus in infecting drugs users and female sex workers. There are several reports that person with transfusion transmitted HIV and injecting drug users have passed on the infection to their sexual partners.

Almost 5 per cent to 10 per cent of all AIDS cases globally are contributed by transmission through transfusion. (By mid 1990’s transfusion associated AIDS constituted about 2.3 per cent of all AIDS cases in United States. Till March 1998, of the 5,204 Aids cases reported in India, the probable source of infection was blood transfusion in 7.05 per cent and intravenous drug abuse in 7.3 per cent cases). By 31st March 2001, of the 20,304 cases of AIDS reported to NACO, 4.1 per cent and 4.2 per cent were transmitted by infected blood use and intravenous drug abuse respectively (subbashish., 2007).

Decock (2000) revealed that mother to child transmission of HIV another major cause for HIV among children. In the absence of specific interventions the estimated rate of mother to child transmission ranges from 15 per cent to 40 per cent. Risk factor of vertical transmission includes maternal progression of infection, measured as the peripheral blood viral load or by clinical and immunological markers.
B.women and HIv – the SCENARIO

Women are being disproportionately affected and infected invariably in general by the pandemic. This trend has to be understood better in order to find a final workable solution to the problem. Gender inequalities and all forms of violence against women and girls increase women’s vulnerability to HIV/AIDS (swaminathan., 2006).
HIV and women around the world 

At the end of 2007, the Joint United Nations Programmes on HIV/AIDS estimated that out of the 30.8 million adult’s around the world living with HIV, half are women. There are over 17.5 million women living with HIV/AIDS infection around the world today. Biologically women are twice more likely to become infected with HIV.

The percentage of women living with HIV/AIDS varies significantly between different regions of the world. In regions such as Sub-Saharan Africa and Caribbean, the percentage is significantly higher.

UNAIDS estimates that around 4.9 million people are living with HIV in Asia, approximately 29 per cent of whom are women. It is estimated that the number of adults living with HIV/AIDS in India is 2.5 million. According to the National AIDS Control Organization (NACO), women account for 39.3 per cent. Surveillance studied showed that in the high prevalence states of Maharastra, Tamilnadu, Karnataka, Andrapradesh, Manipur and Nagaland, HIV prevalence in antenatal women is more than 1 per cent.

Mode of HIV infection in women 

Women are at higher risk of getting infected with HIV, through hetero sexual transmission. HIV infection among Women, who are not sex workers, is increasing in India and worldwide and the most likely mode of transmission is through unprotected sex with their husbands. The high infection rate among the non sex workers has been confirmed in studies from Indian National AIDS Research Institute (INARI).

Hetero sexual mode of transmission accounts for around 72 per cent of female HIV infection in USA and around 85 per cent in India. The other main transmission route among women is injection drug use, which accounts for 26 per cent of HIV infections. In countries such as Indonesia, Vietnam and Pakistan, HIV transmission is largely through injection drug use (Solomon., 2005). Not only female injecting drug users at a high risk of contacting HIV but also increasing number of women is becoming infected with HIV from male injecting drug using partners.


Mother to child transmission is an issue that directly affects women and at the same time increases the spread of HIV. UNAIDS and the World Health Organization (WHO) said that at the end of 2007 there were an estimated 2.5 million children living with HIV, most of whom were infected by their mothers. A large numbers of these children will not live to adulthood.

Studies in both the United States and abroad have demonstrated that Sexually Transmitted Infections (STIs), particularly infections that cause ulcerations of the vagina, such as genital herpes, Syphilis and chancroid, greatly increase a women’s risk of becoming infected with HIV. National Institute of Allergy in the Infections Disease- sponsored cohort studies in the United States have also found a number of other factors to be associated with an increased risk of hetero sexual transmission, including alcohol use, history of childhood sexual abuse, current domestic abuse and use of drugs( www.niaid.nih.giv/publications).

Women – specific symptoms of HIV Infection


Men and women tend to suffer from very similar HIV related illness and symptoms. Both men and women with HIV may have non-specific symptoms even early in disease, including low- grade fever, night sweats, fatigue, and weight loss. Some studies proved that women had higher rates of herpes simplex infection than men (Feinberg and Maenfa., 2005).

Women can suffer from different opportunistic infection, such as severe Pelvic Inflammatory Disease (PID), recurrent vaginal yeast infection and cancerous changes in cervix. Vaginal yeast infections, common and easily treated in most women, often are particularly persistent and difficult to treat in HIV- infected women. Other vaginal infections may occur more frequently and with greater severity in HIV- infected women, including bacterial vaginosis and common STI’s such as gonorrhea, chlamydia and trichomoniasis. (National Institute of Health., 2006).

Community Programs for Clinical Research on AIDS (CPCRA) found that HIV-infected women had severe herpes simplex virus ulcerations, which are sometimes unresponsive to therapy, can severely compromise a women’s quality of life. Idiopathic genital ulcers, with no evidence of an infectious organism or cancerous cells in the lesion, are a unique manifestation of HIV   infection.

Gaillard (2006) said that Human Papillo Virus (HPV) infections, which cause genital warts and can lead to cervical cancer, occur more frequently in HIV-infected women. A precancerous condition associated wit HPV, called cervical dysplasia and is also more common and more severe in HIV- infected women. PID appears to be more common and more aggressive in HIV infected women than in uninfected women.


A menstrual irregularity frequently are reported by HIV- infected women and are being actively studied by NIAID-supported scientist’s amenorrhea, where women experience the loss of their period’s altogether, is the most common change reported among HIV positive women. Other menstrual problems include irregular periods, missed periods, abnormal bleeding and more extreme cases of premenstrual syndrome.

Vulnerability of women with HIV/AIDS

Vulnerability is understood as a limitation of the extent to which women are capable of making and effecting free and informed decisions. Within an HIV population regarded as vulnerable, women may be considered as more vulnerable. Women are at higher risk of getting infected with HIV, Because of gender inequality, cultural and social customs and poor access to knowledge, information and education and for biological reasons (Amnesty., 2007).


Women’s vulnerability to HIV/AIDS is partly determined by physiological factors. Buor (2004) estimates that women’s risk of HIV infection from unprotected sex is at least twice that of men. Apart from that, the other factors like cuts and abrasions in the birth canal due to repeated child births, abortions, lack of hygiene and low resistance too contribute. There is a higher HIV risk among younger women and those beyond menopause as they have thinner layer of vaginal mucus.

Women’s vulnerability is further reflected by their wider, social, sexual and economic vulnerability. For millions of women and girls, their subordinate position in society makes it impossible to protect themselves from HIV/AIDS.


Women who are victims of sexual violence are at a higher risk of being exposed to HIV. The lack of condom use and the forced nature of rape mean that women are immediately more vulnerable to HIV infection (Dunkle et al., 2004). In many countries around the world, women do not have the same property rights as men. Especially in Sub-Saharan Africa, property is typically owned by men and even when married, women still do not have as many property rights as their husbands. The denial of women’s inheritance and property rights can increase vulnerability to HIV.

C.Existence of Nutritional deficiencies among HIV/AIDS

Nutrition is the basic pre-requisite to sustain life; hence a nutritionally adequate diet should be consumed through a wise choice from a variety of foods. Food is vital for health and well being of an individual. It not only satisfies hunger. But also helps in growth, maintenance, repair of tissues, reproduction work or pleasure and protection against diseases (Tabasum.,2007).


Perhaps no disease has a more dramatic and obvious effect on nutritional status than Acquired Immune Deficiency Syndrome, the disease caused by the Human Immune deficiency Virus. The disease was called “slim disease” because extreme thinness was the main visible manifestation of the disease.


More than 90 per cent of HIV infected people live in areas of the world where nutritional deficiencies are highly prevalent and the interactions between HIV and nutritional status have been widely documented (Fawzi., 2004).

Makola et al (2005) opined that nutrition and immunity in HIV-Positive individual can interact in two ways. First, HIV-included immune impairment and heightened subsequent risk of infection can worsen nutritional status. HIV infection can lead to nutritional deficiencies through decreased food intake, malabsorption and increased utilization and excretion of nutrients which in turn hasten the onset of AIDS.


Nutritional status modulates the immunological response to HIV infection, affecting the overall clinical outcomes. Malnutrition is associated with adverse clinical outcomes in persons living with HIV (kaestel et al., 2005). Malnutrition weakens the immune system, increasing the risk of ill health, which in turn, can lead to malnutrition. It is a vicious cycle. Both macro and micronutrient malnutrition are associated with significant defects in cell mediated and humoral immunity, depressed cytokine production, lowered specific antibody production and decreased phagocyte function.


Dietary deficiency of energy, protein and specific micronutrients are associated with depressed immune function and increased susceptibility to infection. Toft et al (2000) opine that an inadequate intake of protein impairs host immunity, with detrimental effects on the T-cell system, resulting in increased incidence of opportunistic infections. Protein deficiency impairs immunity, because immune defense are dependent on rapid cell replication and the production of protein with important biological activities such as immunoglobulin, acute phase proteins and cytokines. In Protein- energy malnutrition the T-lymphocyte CD4+/CD8+ ratio is markedly decreased and phagocytic cells functions cytokine production and complement formation are all impaired


Several micronutrients deficiency has been associated with increased rates of progression of HIV related mortality (Celland., 2004). Several vitamins are essential for normal immune function. Deficiency of the fat soluble vitamins A and E and the water soluble vitamins folic acid, B6, B12 and C impair immune function and decrease the body’s resistance to infection.

D.Significance of macro and Micro nutrients for HIV/AIDS
Good dietary practices play an important role in maintaining a healthy life style and healthy body. An HIV-infected person already has a weakened immune system. A nutritious diet can help to maintain the proper functioning of the immune system and provides needed energy, protein and micronutrients during all stages of the HIV infection (Field., 2003). 

Piwoz and prebel (2000) opined that the HIV infected person has additional energy needs because of an energy used for HIV infection, opportunistic infections, nutrient malabsorption and altered metabolism. Consuming a variety of food from each of the main groups of energy sources on a daily basis is important to maintaining good nutritional status to help fight illness. Good nutritional status may ensure that a person is able to survive an opportunistic infection such as TB or pneumonia without further compromising health and nutritional status (Castleman., 2004)

According to WHO’s nutrient requirements for people living with HIV/AIDS., (2004) protein requirements of the HIV infected people should be increased based on the onset of opportunistic infection and nitrogen loses of the body. Protein energy malnutrition often pre exist in HIV-infected people, due to inadequate intake and poor utilization of food and energy.

Good nutrition is best achieved by consuming a diverse diet with foods rich in micronutrients, especially vitamins A, B6, B12, and selenium, Iron and zinc. HIV-infected person presents signs of a specific or multiple micronutrient deficiencies, the deficiency should be addressed using the standard protocols (Marston., 2004).
Packer., (2002) revealed that vitamins with antioxidant properties including Vitamin A, C and E and Beta-carotene may be required in increased quantity. According to Cunnigham and Rundles (2000) several minerals are known to exert modulatory effects on immune functions in HIV infection.

Vitamin A is a pale yellow primary alcohol derived from carotene, dietary vitamin A in the form of beta carotene, an antioxidant and an immunostimulant, may help to reduce the risk of certain diseases. Austin et al (2006) suggest that carotenoids had 3-fold lower risk of death, compared with those receiving the vitamins A and trace elements without carotenoids. No difference in the two treatment arms were observed with respect to changes in viral load, the risk of new or recurrent AIDS associated illness, or risk of hospitalization for reasons unrelated to AIDS.


Vitamin D appears to be a selective regulator of the immune system and the outcome of vitamin D treatment or of vitamin D deficiency depends on the nature of the immune response (contorna et al., 2004).Poor vitamin D status has been reported to be associated with chronic myo-bacterial disease and vitamin D may augument the function of regulatory T cells, there by preventing the development of auto immunity.

Vitamin C is a potent and versatile antioxidant, effectively quenching free radicals and protecting cell membrane and intra cellular proteins from oxidative damage. In addition vitamins C enhances the utilization of other nutrients. It facilities iron absorption. Ascorbate has shown to be inhibit several viruses in vitro including HIV (Levine et al., 2006).
Vitamin C is found in high concentrations in leukocytes and has been implicated in a variety of anti-infective functions, including the promotion of T-lymphocyte proliferation, the prevention of corticosteroid induced suppression of neutrophill activity and the inhibition of virus replication (Peter., 2000).
According to Calder (2002) vitamin E deficiency has been associated with specific defects in immune function and increased susceptibility to infection. In human, severe vitamin E deficiency is associated with impaired T lymphocyte function. Increasing the intake of vitamin E can have an immune stimulating effect.
Arthur (2003) opined that selenium has been reported to have an involvement in restraining the progression and virulence of certain viral infections and most significantly, it is widely reported for its anti cancer effects. It has also been connected with correct immune function.
E. Role of food immune boosters on HIV/AIDS 
Food immune boosters help to boost the human immune system and keep it free of diseases, slow the ageing process; fight off viruses and bacteria, dump toxins, feel, look, and perform better, live longer, destroy defective cells.
The beneficial effect of multivitamin supplements on health and survival outcomes among HIV infected persons is likely to be medicated by enhancements in specific aspects of immunity that include increase in CD4+ cell counts and reduced viral loads (Fawzi et al., 2004).
Germinated wheat flour is the richest source of energy protein. Energy expenditure rises with HIV infection and depletion of vitamin B12, folate, zinc and selenium has been reported as the CD4 count falls below 500. David katz (2001) said that nutritional supplementation should focus on adequate total energy to prevent on going weight loss, as well as balanced, intake of macronutrients and micronutrients.
Mark Messina (2004) observed that soybeans have a long and respected history as a versatile plant food that provide high quality protein. Its protein is being used in an increasing number of products. Soy protein ingredients such as defatted soy flours, protein isolate, concentrate and textured protein are already largely used in the food industry because of their functional properties.


Soybeans, specifically the isolated soy proteins, are considered as a rich source of isoflavones. Isoflavones represent the most common group of phytoestrogens and have been associated to beneficial effects in humans, such as prevention of cancer, cardio vascular disease, osteoporosis, menopausal syndrome and increasing immunity (Maria., 2007).


Carrots are nutritional heroes that store a goldmine of nutrients. No other vegetable or fruit contains as much carotene as carrot, which the body converts to vitamin A. Carrots have many important vitamins and minerals. They are rich in antioxidants, beta carotene, alpha carotene, phytochemical and glutathione and vitamins A1, B1 B2, C and E1 which are also considered as antioxidant protecting as well as nourishing the body. Beta carotene is the precursor for vitamin A and that which is not changed contribute to boost the immune system and is also a potent antioxidant, which increase the number of T-helper cells in healthy humans and stimulate sodium and potassium cells activity when added invitro to human lymphatic cell. Melikian et al., (2001) revealed that with advanced AIDS, multivariate analyzer suggested that survival was significantly improved in those with higher serum beta carotene concentrations at baseline irrespective of treatment group.


Amla is the richest source of vitamin C.  It is considered as a versatile and powerful antioxidant that protects body against all types of cancer, a fight against virus that is responsible for causing HIV/AIDS .It is helpful in raising the total protein level and the body weight. Due to its antibacterial and astringent properties, it helps to fight against various infections thus making the immune system strong (www.ayurvedic.com).


In ayurveda amla is considered as an acid, cooling, refrigerant, diuretic, laxative and with anabolic effect. Various other health benefits of amla are:

· Helps in good iron absorption for the dietary sources

· It increases the protein synthesis that strengthens the body muscles.

· Help in better food absorption making the digestive system strong and balance the stomach acid.

· It strengthens the liver and helps in the easy removal of toxins and morbid matter from the body.

· It is also responsible for strengthening the hair, nails, bone and teeth. It prevents the premature graying of hair and dandruff.

· It provider nourishment to the brain and heart making the nervous system strong and lower the blood cholesterol.

· It is considered as best tonic for eyes.

All these health benefits make amla a strong immune enhancer.

Holy basil, popularly called tulsi is a mystic plant of India. It possesses miraculous properties that destroy all kinds of diseases. Tulsi is one herb that possesses the anti-stress, anti-bacterial, anti-viral, anti-protozoal, anti oxidant and anti-carcinogenic properties. Tulsi gives protection by strengthening the immune system (www.chennaionline.com/health/homearticles/2003/tubi.asp).


Tulsi is rightly termed as a ‘wonder drug’ regulates the most dreaded disease AIDS with its anti-AIDS properties. Tulsi is useful in AIDS and it markedly reduces cell-mediated Immunity (Neetu shukla., 2003)


Peanuts contain 20 – 30 per cent protein, 40 – 50 per cent fat, high energy and 30 per cent linoleic acid which is an immune modulator (Nadef ., 2007). Brownson, (2002) opines that peanuts are highly nutritious, rich in vitamin B and E and taste good. Moreover peanuts and their processed versions contain resveratrol, which has strong anti oxidant properties, a low density lipoprotein, oxidation- suppressive effect, anti platelet–aggregation activity as well as anti tumor activity.


Jaggery or whole sugar is a pure wholesome, traditional, unrefined, whole sugar. Jaggery is used for the products of both sugarcane and the date palm tree; technically, the word refers solely to sugarcane sugar. Jaggery is considered by some to be a particularly wholesome sugar, it contains the natural goodness of mineral and vitamins inherently present in sugar cane juice and this crowns it as one of the most wholesome and healthy sugars in the world.(http://en.wikipedia.org/wiki).

III.METHODOLOGY


The experimental research entitled “evaluating the immuno efficacy of immune booster mix on the health status of hiv/aids positive women” is dealt under the following headings:
J. Selection of the locale

K. Selection of the samples

L. Formulation of the tools and conduct of survey

M. Development of module to impart nutrition education
N. Nutritional and biochemical assessment

O. Formulation and preparation of immune booster mix
P. Human feeding trials with immune booster mix

Q. Evaluation of effect of supplementation of immune booster mix and

R. Statistical appraisal and interpretation of data.

a) Selection of the locale
The locale selected for the conduct of the present study was Dindigul district, Tamil Nadu, because of its high prevalence and availability of HIV/AIDS positive women and co-operation rendered by the samples. Government hospital and Passam private care center were selected for the present study.
b) Selection of the sample
For the present study, purposive sampling method was adopted, as the method has definite view point in selection, considering the nature, scope and the criteria fixed for the study (Burney., 2003). HIV/AIDS afflicted the female population disproportionately and 47 per cent of the 39.4 million positives are women in the age group of 15 to 45 years (Anand., 2005). According to Silppa (2007) HIV/AIDS epidemic in India is spreading rapidly and increasingly affects women’s health in recent years. Out of the total infected, 58.45 per cent were females and 57 per cent are from in rural areas. Also malnutrition exacerbates the disease condition in young women depriving them of the source of daily livelihood. Hence HIV/AIDS positive women in the reproductive age group of 20 to 40 years were selected as the samples for the human feeding trials. Patients on antiretro viral drugs were excluded as their improved health status would create ambiguity about that source of betterment. Pregnant and lactating mothers were excluded owing to ethical issues.
c) Formulation of the tools and conduct of survey

According to Kothari (2004), interview schedule is a proforma containing a set of questions and is very useful in gathering information. It is generally filled by researches or the enumerators who are specially appointed for this purpose. Interview schedule was used for the collection of the information from all the selected samples about their socio-economic background information, dietary pattern and nutritional and health status (Appendix -I).
A total of 70 HIV/AIDS positive women were interviewed over a period of one month. Out of 70 HIV positive women initially surveyed, 30 HIV/AIDS positive women in the age group of 20-40 years were selected based on CD4 cell count in the range of 500-800 cell/µl were selected for in depth human feeding trials with immune booster mix. The 30 identified sub samples were further divided in to two groups namely experimental and control group consisting of 15 samples each.

d) Development of module to impart nutrition education


Nutritional support has the potential to prolong the asymptomatic period of relative health, forestall the onset of debilitating and life threatening opportunistic diseases and ultimately prolong the lives of individual (Gillespie., 2004). For individual living with HIV/AIDS, nutrition education, counseling, care and support in the form of the essential food, health care and ingredients of good nutrition are necessary.  


A module in the form of a book was developed to educate the HIV/IDS positive women regarding the importance of nutrition, which plays an active role in their health condition. The relationship between nutrition and HIV and the effect of foods rich in micronutrients were included as the content of module (Appendix -III).

e) Nutritional and biochemical assessment
Nutritional assessment is the evaluation of many factors that influence or reflect nutritional health. The tools used for nutritional assessment include historical information, anthropometric measurements, physical findings and laboratory tests (Cataldo et al., 2000).

The following parameters were assessed to know the nutritional status of the samples,

(i) Anthropometric assessment

(ii) Dietary survey

(iii) Clinical examination and

(iv) Biochemical assessment
a) Hemoglobin (g/dl)

b) CD4 count (cell/µl)

c) Leucocytes (cell/cubic mm)
d) Total protein level (g/dl)

                  e)   Albumin level (g/dl)
f)  Globulin level (g/dl)
Anthropometric assessment
Anthropometric assessment of human body reflects changes in morphological variation due to inappropriate food intake or malnutrition. A variety of anthropometric measurement can be made either covering the whole body or parts of the body (Srilakshmi., 2006). Measurements such as height, weight and body mass index were recorded for all the samples (plate 1).

Height
Height is a major component of body size and is important for evaluation of growth (Janaki., 2006). The height of an individual is influenced both by genetic and environmental factors. Inadequate dietary intake and or infection reduce nutrient availability at cellular level resulting in growth retardation.

The subjects should stand erect, looking straight on a leveled surface without shoes, with heels together and toes apart and the anthropometer rod should be placed behind the subject in the center of the heels perpendicular to the ground and then the height was recorded.
Weight
Measurement of weight serves as an indicator to profess the presence and progress of HIV infection. A useful technique for monitoring the nutritional status of HIV patients is the simple plotting of weight trends for a period of time (Fisher., 2001). It indicates the body mass and is a composite of all body constituents like water, minerals, fat, protein, bone etc. The weights were recorded using the weighing balance.
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Body mass index

BMI (Body mass index) is an index of a person’s weight in relation to height determined by dividing the weight in kilogram by the square of the height in meters.
                               BMI = Weight (kg) /Height (m) 2
Dietary survey
Diet is a vital determinant of health and nutritional status of people. The dietary habits of individuals vary according to socio-economic factors, regional customs and traditions. Precise information on food consumption patterns of people, through application of appropriate methodology is often needed not only for assessing the nutritional status of people but also for educating the relationship of nutrient intake with deficiency as well as degenerative diseases (Bamji., 2004).

Precise information on food consumption pattern of the female HIV infected positive women was gathered through 24 hours recall method and through an interview schedule. The raw food equivalent of the cooked food was determined and the intake of macro and micro nutrients were computed using the values of ICMR 2004.
 Clinical examination
According to (Srilakshmi., 2006) clinical examination assesses levels of health of individuals or population groups in relation to the food they consume. It is the simplest and practical method. When two or more clinical signs, characteristic of a deficiency disease are present simultaneously, their diagnostic significance is greatly enhanced.

Clinical examination was carried out for all the thirty HIV/AIDS positive women, with the help of an experienced medical practioner treating HIV/AIDS patients. A thorough physical examination on hair, eyes, nose, skin, oral cavity, respiratory system, gastro-intestinal tract, stomach, intestine and genitals was carried out.

Biochemical parameters
According to Geoffrey Webb (2001) biochemical measures of nutritional status yield objective and quantitative measure and are the most sensitive indicators of nutritional status.

Biochemical estimation for all the HIV/AIDS positive women were done at Government Hospital, Madurai by the trained medical laboratory technicians, according to the protocol to be followed for testing HIV/AIDS positive women. Five ml of blood was drawn and levels of hemoglobin (g/dl), CD4  (cells/µl), leucocytes (cells/mm), total protein level (g/dl), albumin level (g/dl) and globulin level (g/dl) were estimated by the following methods.

	Parameter
	Method

	Haemoglobin (g/dl) 

CD4 count (cell/µl)

Leucocytes count (cell/mm)

Total protein (g/dl) 

Albumin (g/dl)

Globulin (g/dl)

 
	Cyanmethaemoglobin

Immunohistochemistry

Haemocytometry

Haemocytometry

Biuret method

Biuret method




Ref: Medical Laboratory Technology, Kanai, (2002).


Biochemical estimation was carried out initially and finally before and after the human feeding trial for a period of three months.
f) Formulation and preparation of immune booster mix
According to Ratien (2001) malnutrition is an important and complicated consequence of HIV infection and deaths from wasting have increased. Problems leading to malnutrition may involve ingestion, absorption, digestion, metabolism and use of nutrients, these influence immuno competence. Achieving nutritional health and preventing malnutrition are essential in maintaining positive health outcomes for persons with HIV (American Dietetic Association., 2000). 

The main function of the immune system is to protect the body against various infections. There are many foods that interfere with the working of immune system and various nutrients and herbs that enhance immune system, and the food items are called as immune booster. The following low cost locally available foods rich in immune boosters were identified as germinated wheat, soy flour, carrot, tulsi, amla, peanuts and jaggery based on the five food group plan.

Germinated wheat flour is one of the best sources of primary protein and also supplies essential mineral and vitamins in appreciable amounts. Madhavi., (2006) said that protein and energy are the important macronutrients essential to maintain the significant immunosuppression effects in people.

Soy flour contains sufficient quantity of all the essential amino acids. The protein requirements of HIV infected persons increase from 50 to 100 per cent higher than normal level and calorie needs increase 10 to 15 per cent. Soy being nutrient dense is well suited to meet many of the nutritional challenges faced by people with HIV, especially in the developing countries (Matarese., 2004).
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Carrots contain elements that keep us healthy on many levels. The three most important elements are beta-carotene, alpha carotene and phytochemicals. The body changes beta carotene in to vitamin A, which is important in strengthening the immune system (www.carrotmuseum.com./nutrition.html).

Vitamin C also known as ascorbic acid, acts as an antioxidant aids in production of collagen and in maintenance of healthy system. Amla is the richest source of vitamin C, which work on the immune system of our body and internal defence mechanism (www.ayurvediccure.com). 

Tulsi the sacred basil is not only renowned but also praised for its health promoting and disease preventing properties. Tulsi contains multiple bioactive substance as well as minerals and vitamins, normalizing the disturbed physiological functions of the body. Tulsi leaf also helps in inhibiting the immune system of the body (The Times of India, 2005).
AIDS is a disease in which the body’s immune system is broken down. It is therefore important to choose foods that boost immunity. Peanuts, protein rich food are also good source of vitamins which play a positive role in the functioning of the immune system. (www.thebody.com).
Jaggery is known for its high energy, vitamin and mineral content. As vitamins and minerals which are important in the battle against HIV/AIDS.
The selected ingredients were accurately weighed, all these ingredients except jaggery were roasted, shade dried to enhance the taste and flavour and powdered along with jaggery. The formulated immune booster mix was subjected to various types of analysis such as organoleptic properties, nutrient content, and shelf life study. With the help of experts and taste panel members the acceptability of the mix was tested and the mix which got maximum score was used as the supplement for human feeding trial. The proportion of the accepted immune booster mix is germinated wheat flour-10g, soy flour-10g, carrot powder-5g, tulsi powder-5g, amla powder-5g, peanuts powder-10g and jaggery-15g and 60g of the immune booster mix costs around Rs.1.60 (Plate –II,III).

g) Human feeding trials with immune booster mix

Nutritional intervention aimed at provision of food nutrients which are rich in immune boosters directly to positive women, who are at risk developing severe malnutrition through its administration in medical form has been proven to be beneficial to HIV/AIDS positives. The target samples were supplemented with 60 grams of immune booster mix for a period of three months. The samples consumed the mix as a mid morning snack (Plate-IV).


Before, starting the human feeding trials, the samples both in experimental and control groups were educated about the beneficial effect of immune booster mix in alleviating their disease condition.
h) Evaluation of effect of supplementation of   immune booster mix

After supplementation for a period of three months, the samples were evaluated by assessing their nutritional status through nutritional assessment, clinical examination and biochemical tests.
i) Statistical appraisal and interpretation of the data

The collected data of the HIV/AIDS positive women were consolidated, tabulated and the results were statistically appraised and interpretated.
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FIGURE I
EXPERIMENTAL DESIGN 
IV. RESULTS AND DISCUSSION
The results of the study entitled, “evaluating the immuno efficacy of immune booster mix on the health status of hiv/aids positive women” are discussed under the following headings:

E. Socio-economic profile of the selected HIV/AIDS positive women
F. Dietary pattern and food habits of the selected HIV/AIDS positive women

G. Health status of the selected HIV/AIDS positive women and
H. Immunoefficacy of Immune booster mix supplementation on selected HIV/AIDS positive women.
      A. Socio-economic profile of the selected HIV/AIDS positive women

 
The socio-economic profile of the selected HIV/AIDS positive women pertaining to the present investigation was studied by administering a questionnaire. The results obtained are presented below.

1. Age wise distribution of the selected HIV/AIDS positive women

Table - I gives information on the age wise distribution of the selected HIV/AIDS positive women.

                                             Table - I
Age wise distribution of the selected HIV/AIDS
 positive women

                                                                                                  (N= 70)
	Age   in years
	No
	%

	20 – 25

26 – 30

31 – 35

36 – 40
	14

23

16

17
	20

32.9

22.9

24.2

	Total
	70
	100


Of the selected 70 HIV/AIDS of positive women 32.9 per cent were in the age group of 26 – 30 years and 24 per cent were in the age group of 36 – 40 years. Twenty three per cent were in the age group of 31-35 years and 20 per cent of the respondents were in the age group of 20 – 25 years.

It is clear from the table that HIV/AIDS affects mostly the women who are in reproductive age group. According to Edward (2006), in India almost half of all HIV infected are among women, in the reproductive age group, which is in par with the study.

2. Educational status of the selected HIV/AIDS positive women

The Educational status of the selected HIV/AIDS positive women are given in Figure -II.
                                                           Figure-II
Educational Status Of The Selected Hiv / Aids Positive Women

Among the 70 HIV/AIDS positive women selected, majority 38.5 per cent of them had done their education up to primary level. Thirteen per cent of them were educated till secondary school level and 17.3 percent had completed their higher secondary education. Around 31.4 percent were found to be uneducated.

Most of the selected women had low literacy level. TANSACS (2005) revealed that low literacy levels leads to low awareness and increased disease condition among the potential high risk groups, especially women.

3. Occupational status of the selected HIV/AIDS positive women

Table - II represents the occupational status of the selected HIV/AIDS positive women.                         
                                                    Table-II
Occupational status of the selected HIV/AIDS positive women

                                                                                                    (N=70)                                                                                                                           

	occupational status
	No
	%

	Business
	10
	14.2

	House wife
	14
	20

	Labourer
	35
	50

	Office work
	11
	15.8

	Total
	70
	100



Of the selected group of HIV/AIDS positive women, majority (50%) of them were labourers, involved in agriculture, industry and factory works. Twenty per cent of them were house wives and 14.2 per cent of them were involved in business. The remaining 15.8 per cent women were office workers.

4. Economic status of the selected HIV/AIDS positive women.


The economic status of the selected HIV/AIDS positive women is presented in Figure-III.

figure – III
Economic status of the selected HIV/AIDS positive women 


Economic status of the selected HIV/AIDS positive women indicated that above half of the respondents (55%) were earning Rs. 1000 – 2000 per month. Around 18.5 per cent earned Rs. 2000 -3000 and 7.2 per cent earned Rs. 3000 – 4000. Only 10 per cent of the positive women were earning more than Rs. 4000 as their monthly income.


According to Silppa (2007) more men are dying and more women are becoming widowed at a very younger age. This results in situation where more women have to be an additional burden of earning, a living support to a family.

5. Type of family of selected HIV/AIDS positive women.


Table -III shows the information regarding the type of family of selected HIV/AIDS positive women.

TABLE - III

Type of family of selected HIV/AIDS positive women.

                                                                                                       (N=70)
	Type of family
	No.
	%

	Nuclear family
	55
	78.5

	Joint family
	15
	21.5

	Total
	70
	100



Among the 70 subjects surveyed, majority (78.5%) of them were living in nuclear families. HIV/AIDS still face serious discrimination from and together with their families (Asante., 2007). Because of this rejection and discrimination by their families, relatives and society many affected people setup nuclear families and the remaining 21.5 per cent were living in joint families respectively.
6. Marital status of the selected HIV /AIDS positive women.

The marital status of the selected HIV /AIDS positive women was represented in Figure – IV.

Figure – IV
Marital status of the selected hiv /AIDS positive women
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The given figure shows that, the majority 64.3 per cent of the respondents were widows due to the reason that their husbands were dead because of HIV/AIDS. Twenty eight per cent were married and 7.1 per cent of the selected positive women were unmarried.


A vast majority of HIV/AIDS patients were women, the silent victims of transmission through their husbands. So that the women were infected and become widow in the younger age (Gangakhedkar., 2000).
B. Dietary pattern and food habits of the selected HIV/AIDS positive women.

Diet plays a vital role in the maintenance of good health and in the prevention and cure of a disease though food habits are more appropriately governed by tradition and family background, they are reflected to a wind of change caused by the stress of modern living (Gupta, 2000). Dietary pattern 

including type of diet, consumption pattern of cereals, pulses, fruits and vegetables and non-vegetarian foods were collected from the subjects. 
1. Dietary pattern of the selected HIV/AIDS positive women


Table - IV shows the type of dietary pattern of the selected HIV/AIDS positive women.

Table -IV

dietary pattern of the selected HIV /AIDS
 positive women 

                                            (N=70)
	Dietary pattern
	No
	%

	Vegetarian
	15
	21.4

	Non- vegetarian
	45
	64.3

	Ova vegetarian
	10
	14.3

	Total
	70
	100



When the dietary pattern of the selected HIV/AIDS positive women was recorded it was found that majority 64.3 per cent of the positive women were non- vegetarians. Twenty one per cent of the selected positive women were vegetarians followed by 14.3 per cent of ova vegetarians.

2. Consumption pattern of cereals and pulses among the selected positive women
Table - V shows the consumption pattern of cereals and pulses among the selected positive women.

TABLE – V
Consumption pattern of cereals and pulses among the selected HIV/AIDS positive women
                     (N=70)

	Frequency of consumption
	Cereals
	pulses

	
	No
	%
	No
	%

	Daily
	57
	81.4
	45
	64.3

	Once in a week
	6
	8.6
	10
	14.3

	Twice in a week
	7
	10
	12
	17.1

	Once in fort night
	-
	-
	3
	4.3

	Total
	70
	100
	70
	100



Among the 70 positive women surveyed majority 81.4 per cent were consuming rice daily and a minimum of 8.6 per cent of the positive women were consuming rice once in a week. More than 50 per cent of the HIV positive women consumed pulses on a daily basis followed by 17.1 per cent who were consuming pulses twice a week and 14.3 per cent including pulses in their diet on a weekly basis.


It is in par with the study that, energy expenditure rises with Human Immune Deficiency Virus infection, so the pattern of diet should be rich in protein and carbohydrate to maintain the energy balance (David., 2001).

3. Consumption pattern of fruits and vegetables among the selected
 HIV/AIDS positive women

Consumption pattern of fruits and vegetables among the selected HIV/AIDS positive women is given in Figure –V.

FIGURE – V

Consumption pAttern of fruits and Vegetables among the selected HIV/AIDS positive women



The figure-IV revealed that 64.3 per cent and 42.8 per cent of the selected respondents were consuming fruits and vegetables daily and 14.3 per cent and 38.6 per cent included fruits and vegetables once in a week. Twenty one per cent and eighteen per cent of the selected positive women were consuming fruits and vegetables twice in a week.
No cure or vaccine has yet been found for HIV/AIDS, but its sufferers may improve their quality of life by making the correct food choices like fruits and vegetables (www.body.com).

4. Pattern of inclusion of non- vegetarian diet among selected HIV/AIDS positive women

Table -VI represents the pattern of inclusion of non- vegetarian diet among the selected HIV/AIDS positive women.

Table – VI

Pattern of inclusion of non-vegetarian diet among the selected HIV/AIDS positive women
          (N=70)

	Frequency of consumption
	Once in

a week
	Twice in

a week
	Monthly

Once
	Fort nightly
	No
	%

	Meat

Chicken

Fish

Egg
	5

6

4

7
	3

-

-

4
	7

9

8

3
	4

8

2

-
	19

23

14

14
	27.1

32.9

20

20

	
	
	
	
	Total
	70
	100



From the above table it is understood that, 27.1 per cent of the selected positive women were meat eaters. Thirty three percent were consuming chicken and 20 per cent of the respondents were consuming fish the remaining 20 per cent were ova- vegetarians.

C. Health status of the selected positive women 
1. Mode of transmission of HIV virus among selected positive women


The mode of transmission of HIV virus among selected positive women was shown in Figure – VI

Figure- VI
Mode of transmission of HIV virus among selected positive women
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It is alarming to note from the above figure that majority (88.6%) of the selected HIV positive women were infected through sexual intercourse with their counter part. Seven per cent of the selected positive women were infected through blood transfusion and 4.3 per cent of them were infected through contaminated needles, another predominant route of transmission.
According to NACO (2005) the bulk of HIV infections in India occur during unprotected hetero sexual inter course.
2. Number of HIV infected family members among selected HIV/AIDS positive women

The number of HIV infected family members among the selected positive women was shown in Figure – VII.

figure – VII
Number of hiv infected family members among selected

hiv /aids positive women
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The given figure represents that 50 per cent of the selected positive women was the only HIV positive member in the family. About 27.1 per cent had one more members in their family. Eight per cent had two more members in the family and 10 per cent of the selected positive women had three members in the family. Only one had four HIV infected members in the family.
The habit of Indian women is intrinsically linked to their status in society. Many countries have applied domestically the international conventions to men and thus put women at increased risk of HIV infection (Shisana., 2004).

3. Symptoms frequently noticed among selected positive women


The symptoms frequently noticed among selected positive women were given in Figure –VIII.

Figure – VIII
SYMPTOMS FREQUENTLY NOTICEd among selected HIV/AIDs positive women 

 From the above figure it is evident that 37 per cent of the HIV positive women suffered from continuous fever. Headache was reported by 28.6 per cent of them. The problem of weight loss was experienced by 21.4 per cent of the HIV 
positive women and diarrhoea was a problem faced by 12.9 per cent HIV positive women.
HIV/AIDS lead to many opportunistic infections. Some of the infections and conditions are weight loss, fever due to altered metabolism, diarrhoea and malabsorption which is in part with the study (Latham., 2000).

4. Duration of the disease condition of the selected HIV/AIDS positive women


Table – VII represents the duration of the disease condition of the selected HIV/AIDS positive women.

Table – VII

Duration of the disease condition of the selected HIV/AIDS positive women
                                                                                             (N=70)                                                                                                  

	Duration of disease (years)
	No
	%

	>1

1-2

2-3

<3
	27

14

12

17
	38.6

20

17.1

24.3

	Total
	70
	100



It is evident from the above table that 38.6 percent of the HIV/AIDS positive women were confirmed HIV positive within one year and the rest were diagnosed after one year .Twenty four percent of the selected HIV positive women were infected with HIV for more than three years and 17.1 percent of them were suffering from HIV /AIDS for a period of 2-3 years respectively.

Women were felt cheated, shocked and had fear about the society, which made them to delay the diagnosis of the disease condition and the delay leads to many other severe conditions (Sunitha., 2007).

5. Duration of allopathic treatment of the selected HIV/AIDS positive women


Table -VIII represents the duration of allopathic treatment of the selected HIV/AIDS positive women.
Table – VIII
Duration of allopathic treatment of the selected HIV/AIDs positive women

                                                                                         (N=70)
	Duration of Treatment (years)
	No
	%

	<1

1-2

2-3

>3
	33

13

11

13
	47.1

18.6

15.7

18.6

	Total
	70
	100



The given data showed that majority of the respondents (47.1%) were under allopathic treatment for less than one year. Eighteen per cent of them were taking treatment for past one to two years and 15.7 per cent of the selected positive women were undergoing allopathic treatment for more than two- three years respectively.


Maniar (2007) opined that, women with HIV as a vulnerable group that may have less access to health care and thus less access to treatment. AIDS related discrimination also delays the treatment of the people.

D.Immunoefficacy of immune booster mix supplementation on selected HIV/AIDS positive women
I. Anthropometric Assessment


1) Weight Measurement


2) BMI (Body Mass Index)

II. Nutritional status of the selected HIV/AIDS positive women


1) Mean Food Intake

           2) Mean Nutrient Intake

III. Effect of Immune booster mix supplementation on the selected HIV/AIDS positive women

1) Hemoglobin level (g/dl)

2) CD4 count (cell/μl)

           3) Total leucocytes count (cell/mm3)

4) Total protein level (g/dl)

5) Albumin level (g/dl)

6) Globulin level (g/dl)
I. Anthropometric Assessment 


Anthropometric assessment of the selected HIV/AIDS positive women before and after supplementation was recorded, categorized and interpretated below:

1. Weight Measurement


The mean weight of the selected HIV/AIDS positive women before and after supplementation is presented in Table IX and Figure IX.
Table – IX

Mean initial and final weight of the selected HIV/AIDS positive women 
                                                                                                                     (N=30)                                                                                                                                                                    
	Groups
	Mean Weight(Kg)
	
	‘t’ value
	Between groups

	
	Initial

Mean+ SD
	Final

Mean+ SD
	Difference
	
	

	Experimental 

Control
	49.4 + 11.6

46.1 + 6.5
	51.3 + 11.5

46 + 6.65
	1.9

0.13
	8.45 **

1.0745NS
	E VsC

4.41 **


* *Significant at 1% level, NS-Not significant

The mean weight values recorded for the experimental group before supplementation was 49.4(kg) and it has shown an increase of 51.3(kg) after the supplementation of immune booster mix for a period of three months. When the difference was noted it was 1.9 which was statistically significant at   1 % level. In control group the mean weight values are recorded almost same before and after supplementation period.


Willunsen (2003) revealed that nutritional intervention assists in maintaining and optimizing nutritional status and immune function prevents the development of nutritional deficiency, loss of weight and lean body mass. 

2. Body Mass Index

The Body Mass Index of the selected HIV/AIDS positive women before and after supplementation is presented in Table X.
table X
Body Mass Index of the selected HIV/AIDS positive women before and after supplementation

                                                                                            (n=30)

	BMI (NIN; 2005)
	Experimental Group
	Control Group

	
	Initial
	Final
	Initial
	Final

	
	No.
	%
	No
	%
	No
	%
	No
	%

	>18 (under weight)
	5
	33.3
	4
	26.7
	6
	40
	6
	40

	>20.0 < 25.0

(Normal)
	6
	40
	7
	46.6
	5
	33.3
	5
	33.3

	>25.0 < 30.0

(1 Grade obesity)
	4
	26.7
	4
	26.7
	4
	26.7
	4
	26.7

	Total
	15
	100
	15
	100
	15
	100
	15
	100


From the table it is clear that in the experimental groups, before supplementation 33.3 percent were under weight, whereas after supplementation, underweight per cent was decreased to 26.7 per cent and the normal category was increased as 46.6 per cent. In the control group there was no significant change in the initial and final values were observed.

Micronutrient supplementation has been shown to be associated with significant slowing of HIV disease progression, there is evidence that nutritional intervention assists in maintaining and optimizing nutritional status,  immune function and prevents the development of nutritional deficiency, loss of weight and lean body mass (Bijlsna., 2000). 
II. Nutritional status of the selected HIV/AIDS positive women
1. Mean food Intake

Mean Food intake of the selected HIV/AIDS positive women as determined by 24 hour recall method and actual food weighment survey is presented in the Table –XI.
Table- XI
Mean FOOD intake of the selected HIV/AIDS positive women

                                                          


                                (N=30)

	Food groups
	ICMR

RDA

(g/d)
	Experimental Group
	Control group

	
	
	Food

intake
	% Deficit/ Excess
	Food

intake
	% Deficit/ Excess

	Cereals 

Pulses

Green Leafy

Vegetables

Roots & 

tubers

Other vegetables

Fruits

Milk and milk Products

Oil

Sugar and

Jaggery
	420

50

100

200

100

100

300

20

25
	280.75

22

115

175

75

62

225

25

30
	-66.8

-44

+15

-87.5

-75

-62

-75

+25

+12
	262

20

95

175

75

55

225

25

30
	-62.3

-40

-95

-87.5

-5

-55

-75

+25

+12



From the table, it is observed that, HIV positive women both in the control group and experimental group were consuming deficit amount of food. Mostly the energy yielding foods items like cereals and pulses are consumed in a less amount .The fruits and vegetables which are rich in antioxidant which helps to prevent HIV disease progression are less then the recommended RDA. .HIV patients should consume all food groups, and eat plenty of fruits and vegetables everyday to fight against infections, as vitamins and minerals are important in the battle against HIV/AIDS (www.body.com).  
2. Mean Nutrient Intake
Mean nutrient intake of the selected HIV/AIDS positive women as determined by 24 hour recall method and actual food weighment survey is presented in the Table –XII.
Table- XII
Mean nutrient intake of the selected HIV/AIDS positive women

                                                                  



          (N=30)

	Nutrients
	RDA

(g/day)
	Experimental Group
	Control group

	
	
	Nutrient

intake
	% Deficit/ Excess
	Nutrient

intake
	% Deficit/ Excess

	Energy ( kcal)

Protein (g)

Fat (g)

Fiber(g)

Calcium(mg)

Iron(mg)

Beta  carotene (μg)

Thiamine (mg)

Riboflavin (mg)

Vitamin C (mg)
	1875

50

20

25

400

30

2400

0.9

1.1

40
	1123

22.5

23.04

4.75

421.95

8.0

2474.3

1.16

1.05

45


	-59.8

-45

+15.2

-19

+5.48

-26.6

+3.012

+28.8

-6.36

+12.5
	1052

20.5

21.04

5.7

415.75

4.0

2342.3

1.06

1.0

42
	-56

-41

+5.2

-22.8

+3.9

-13.3

-97.5

+11.1

-90.9

+5



From the table, it is revealed that, HIV positive women both in the experimental and control group were consuming deficit amount of both macro and micro nutrients which leads to many opportunistic infections. Deficit intake of energy and protein leads to protein energy malnutrition. FANTA (2004) opined that HIV-Infected people often have pre-existing protein energy malnutrition. This condition should be elevated by consuming a balanced diet. Maintaining adequate nutritional status means consuming a variety and adequate quantity of foods to meet energy, protein and micronutrients needs. Kennedy (2001) said that people living with HIV/AIDS should eat a balanced and diverse diet consisting of all the nutrients in adequate quantity.

III. Effect of Immune booster mix supplement on the selected HIV/AIDS positive women

1. Haemoglobin level


The Mean initial and final haemoglobin level of the selected HIV/AIDS positive women is given in Table-XIII and depicted in Figure-X.
Table-XIII
Mean initial and final haemoglobin level of the selected HIV/AIDS positive women
                                                                                                                   (N=30)                                                                                                                                       
	Groups
	Mean  Haemoglobin(g/dl)
	Difference
	‘t’ value
	Between groups

	
	Initial

Mean+ SD
	Final

Mean+ SD
	
	
	

	Experimental 

Control
	9.83 + 1.5

8.69 + 1.15
	10.05 + 1.4

8.66 + 1.17
	0.22

0.02
	12.6021**

0.0626NS
	E VsC

7.88 **


* * Significant at 1% level, NS-Not significant

The Mean initial and final haemoglobin level of the experimental group were 9.83 and 10.05 g/dl respectively. This increase in the haemoglobin level of the experimental group was significant at one per cent level. The mean initial and final haemoglobin level of the control group were 8.69 and 8.66 g/dl respectively, indicating no difference in the haemoglobin level, the difference being statistically not significant. Immune booster mix supplement seems to have increased the haemoglobin level of the HIV positive women studied.

Comparison between the experimental and control group showed a significant positive impact of food immune booster supplementation significant at one per cent level on the haemoglobin level of the experimental group indicating the probable positive role of immune booster mix on the haemoglobin level of the HIV positive women studied.

Kuhn et al., (2006) observed that folic acid, vitamin C, vitamin B12 supplementation for a period of three months increased the haemoglobin level in HIV infected patients as the disease progress. The present findings are in accordance with Kuhn et al., (2006) and are indicative of the beneficial effect of immune booster mix supplementation on a regular basis.
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FIGURE- IX
MEAN INITIAL AND FINAL WEIGHT OF THE SELECTED
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FIGURE-X
MEAN INITIAL AND FINAL HAEMOGLOBIN LEVEL OF THE SELECTED HIV/AIDS POSITIVE WOMEN
2. CD4 count level

The mean initial and final CD4 count level of the selected HIV/AIDS positive women is presented in Table –XIV and shown in figure-XI.

Table-XIV

Mean initial and final CD4 COUNT of the selected HIV/AIDS positive women
                                                                                                                      (N=30)                                                                                                                                     
	Groups
	Mean CD4 count(cell/µl)
	Difference
	 ‘t’ value
	Between groups

	
	Initial

Mean+ SD
	Final

Mean+ SD
	
	
	

	Experimental  

Control 
	607.8 + 146.2

597.8 + 175
	701.4 + 145.3

595.6 + 174.9
	93.6

2.21
	15.2*

0.03NS
	E VsC

4.89 **


** Significant at 1% level, NS-Not significant


The mean CD4 count of the experimental group and the control group were 607.8 and 597.8 respectively, which were within the lower limits of the normal range. The experimental group recorded an increase of CD4 count towards the higher limits of the normal range from 607.8 to 701.4 at the end of three months of supplementation. This increase was significant at 1% level and no significant change was observed in control group.


The comparison between the experimental and the control groups showed the positive impact of immune booster mix supplementation on the CD4 count of the experimental group. This result shows the probable beneficial effect of immune booster mix supplementation on the CD4 count of the selected HIV/AIDS positive women.


Shenkin, (2006) observed significantly higher CD4 counts and lower viral loads among women who received multivitamin supplementation on a daily basis. B vitamins and vitamin C and E enhance cellular immunity. Significant positive relationships were observed between levels of several B vitamins which enhance immune function, as measured by the level of anti-inflammatory cytokines. Micronutrient supplementation has been to be associated with a significant showing of HIV disease progression, better preservation of CD4 cell count and lower viral loads (Oguntibeju, 2006).


FIGURE –XI
MEAN INITIAL AND FINAL CD4 COUNT OF THE SELECTED
HIV/AIDS POSITIVE WOMEN
3. Total leucocytes count

The mean initial and final leucocytes count of the selected HIV/AIDS positive women is given in Table-XV and depicted in Figure-XII.
Table-XV
Mean initial and final Leucocyte count of the selected HIV/AIDS positive women
                                                                                                                      (N=30)                                                                                                                                      
	Groups
	Mean  Leucocyte count(cells/mm3)
	Difference
	‘t’ value
	Between groups

	
	Initial

Mean+ SD
	Final

Mean+ SD
	
	
	

	Experimental  

Control 
	8060.2 +  718.5

7967.2 + 739.5
	8078.0 + 717.0

7957.2 + 738.5
	17.8

10.0
	 1.7339**

 2.1448NS
	E VsC

1.23 NS


* * Significant at 1% level, NS-Not significant


The normal range of blood leucocytes count in human is 4000 to10000 cell/mm3. The mean blood leucocytes count of the experiment group and the control group were 8060.2 and 7967.2 respectively, which were within the lower limits of the normal range. The experimental group recorded an increase of blood leucocytes count towards the higher limits of the normal range from 8060.2 to 8078.0 at the end of three months of supplementation. This increase was significant at 1% level, no significant change was observed in control group.

The   comparison between the experimental and the control groups showed the positive impact of immune booster mix supplementation on the blood leucocytes count of the experimental group.

This result shows the probable beneficial effect of immune booster mix supplementation on the leucocytes count of the selected HIV/AIDS positive women.

Micro nutrient supplementation may be an important prophylactic and therapeutic measure for HIV infected persons and is possibly one of the few potential therapies that could improve a patient’s quality of life. According to Veldman et al (2003) daily beta- carotene supplementation in HIV positive persons resulted in statistically significant increase in total white blood cell count which is in accordance with the present study.
4. Total protein level 

Mean initial and final total protein level of the selected HIV/AIDS positive women is presented in Table –XVI and shown in Figure-XIII.
Table-XVI
Mean initial and final total protein level of the selected HIV/AIDS positiVE WOMEN
                                                                                                                     (N=30)                                                                                                                                       
	Groups
	Total protein level(g/dl)
	Difference
	‘t’ value
	Between groups

	
	Initial
	Final
	
	
	

	Experimental 

Control 
	6.15 + 0.14

6.02 + 0.07
	6.31 + 0.07

6.00+ 0.07
	0.16

0.02
	5.52**

0.06NS
	E VsC

13.4 **


** Significant at 1% level, NS-Not significant.


Mean total protein level for the experimental group was recorded as 6.15 g/dl before the supplementation. After the supplementation total protein level was increased from 6.15 to 6.31 g/dl. When the values were statistically analyzed it was found to be highly significant (p<0.01) with the‘t’ value at5.52. 

The   comparison between the experimental and the control groups showed the positive impact of immune booster mix supplementation on the total protein level of the experimental group.


Proteins are the building blocks of your muscles, organs, and many of the substances that make up your body’s immune system. When you don’t supply enough calories and protein through food, your body uses its own protein (muscles) to make up for the lack of fuel. This results in the weakening of your body and immune system. Person with AIDS requires almost twice the amount of protein as the typical person without AIDS (National institute of health., 2004). 
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FIGURE –XII
MEAN INITIAL AND FINAL LEUCOCYTE COUNT OF THE SELECTED HIV/AIDS POSITIVE WOMEN
[image: image9.emf]6.15

6.31

6.02

6

5.8

5.9

6

6.1

6.2

6.3

6.4

Total Protein Level (g/dl)

Initial Final


FIGURE –XIII
MEAN INITIAL AND FINAL TOTAL PROTEIN LEVEL OF THE SELECTED HIV/AIDS POSITIVE WOMEN 

5. Albumin level 

Mean initial and final albumin level of the selected HIV/AIDS positive women is presented in Table –XVII and shown in Figure-XIV.
Table-XVII
Mean initial AND final ALBUMIN level of the selected HIV/AIDS positiVE WOMEN
                                                                                                                      (N=30)                                                                                                                                    

	Groups
	Albumin level (g/dl)
	Difference
	‘t' value
	Between groups

	
	Initial


	Final


	
	
	

	Experimental 

Control 
	 3.39  +  0.17

3.14 +   0.15
	3.54   +  0.15

3.38   + 0.18
	0.14

0.06
	5.0471**

0.9376NS
	E VsC

7.27 **


**Significant at 1% level, NS-Not significant.


Mean albumin level for the experimental group was recorded as 3.39 g/dl before the supplementation. After the supplementation albumin level was increased from 3.39 to 3.54 g/dl. When the values were statistically analyzed it was found to be highly significant (p<0.01) with the‘t’ value at 5.04.


The   comparison between the experimental and the control groups showed the positive impact of immune booster mix supplementation on the albumin level  of the experimental group.

6. Globulin Level

Mean Initial and final globulin level of the selected HIV/AIDS positive women is presented in Table –XVIII and shown in Figure-XV.
Table-XVIII
Mean initial and final GLOBULIN level of the selected HIV/AIDS positiVE WOMEN
                                                                                                                      (N=30)                                                                                                                                        
	Groups
	Total globulin level
	
	‘t’ value
	Between groups

	
	Initial
	Final
	Difference
	
	

	Experimental 

Control 
	2.74  + 0.21

2.62  + 0.13
	2.76 + 0.15

2.60 + 0.19
	0.026

0.020
	0.576 NS

0.03NS
	E VsC

6.95 **


** Significant at 1% level, NS-Not significant.


Mean globulin level for the experimental group was recorded as 2.74 g/dl before the supplementation. After the supplementation globulin level was increased from 2.74 to 2.76 g/dl. When the values were statistically analyzed it was found to be not significant. 

The   comparison between the experimental and the control groups showed the positive impact of immune booster mix supplementation on the level  of the experimental group.

FIGURE –XIV
THE MEAN INITIAL AND FINAL ALBUMIN LEVEL OF THE SELECTED HIV/AIDS POSITIVE WOMEN
FIGURE –XV
MEAN INITIAL AND FINAL GLOBULIN LEVEL OF THE SELECTED HIV/AIDS POSITIVE WOMEN
V.SUMMARY AND CONCLUSION

The present investigation is an attempt to study the immunoefficacy of immune booster mix on the health status of HIV/AIDS positive women. 
 Hiv/Aids stand’s today as a global epidemic that originated in sub-Saharan Africa during the twentieth century. It has rapidly become one of the most highly publicized and politicized, infectious epidemic. Acquired Immune Deficiency Syndrome (AIDS) is a lethal epidemic immune deficiency diseases caused by Human Immune deficiency virus (HIV) also known as human T cell lymphtrophic virus type III (HTL-III), which affects T4 cells and causes specific damage to the immune system caused by Human Immuno deficiency Virus (HIV). Women are at higher risk of getting infected with HIV, through hetero sexual transmission.
Nutrition is the basic pre-requisite to sustain life; hence a nutritionally adequate diet should be consumed through a wise choice from a variety of foods. Nutritional status modulates the immunological response to HIV infection, affecting the overall clinical outcomes. Malnutrition is associated with adverse clinical outcomes in persons living with HIV. Good dietary practices play an important role in maintaining a healthy life style and healthy body. 
The Government general hospital and Paasam private care center, Dindigul were selected for the conduct of the study. After seeking permission from the respective authorities and with co-operation of the physician, 70 HIV/AIDS positive women in the reproductive age group of (20-40 years) were initially surveyed. An interview schedule was used to elicit background information regarding the socio-economic status, dietary pattern, health status, clinical and nutritional picture, over a period of one month. Out of 70 initially surveyed HIV positive women, 30 HIV/AIDS positive women in the age group of 20-40 years were selected based on CD4 cell count in the range of (500-800 cell/μl) were selected for in depth human feeding trials with immune booster mix. The 30 identified sub samples were further divided in to two groups namely experimental and control group consisting of 15 samples each. A module in the form of a book was developed to educate the HIV/IDS positive women regarding the importance of nutrition, which plays an active role in their health condition. The relationship between nutrition and HIV, and the effect of foods rich in multivitamins were included as the content of module.

The nutritional status of the HIV/AIDS positive women selected for the human feeding trials was assessed by anthropometric measurement, dietary survey, clinical and biochemical assessment. The bio chemical parameters such as, haemoglobin, CD4  count, total leucocytes count, total protein, albumin, globulin were determined using standard procedures both before and after three months of supplementation with immune booster mix.
Low cost locally available, antioxidant and nutritious foods such as germinated wheat flour, soy flour , carrot, amla, tulsi, peanuts and jaggery are selected based on five food group plan.The selected ingredients were accurately weighed, all this ingredients except jaggery were roasted, shade dried to enhance the taste and flavour and powdered along with jaggery. The formulated immune booster mix was subjected to various types of analysis such as organoleptic properties, nutrient content, and shelf life study. With the help of experts and taste panel members the acceptability of the mix was tested and the mix which gets maximum score was used as the supplement for human feeding trial. Before, starting the human feeding trials, the sub samples in both the experimental and control groups were educated about the beneficial effect of immune booster mix in alleviating their disease condition.
The target samples were supplemented with 60 grams of immune booster mix for a period of three months. The samples consumed the mix as a mid morning snacks.

The observation pertaining to the present study are summarized as follows :  
Of the selected 70 HIV/AIDS positive women 32.9 per cent were in the age group of 26 – 30 years and 24 per cent were in the age group of 36 – 40 years. Twenty three per cent were in the age group of 31-35 years and 20 per cent of the respondents were in the age group of 20 – 25 years.

Among the 70 HIV/AIDS positive women selected, majority 38.5 per cent of them had done their education up to primary level. Thirteen per cent of them were educated till secondary school level and 17.3 per cent had completed their higher secondary education. Around 31.4 percent were found to be uneducated.

Most of the selected women had low literacy level.

Of the selected group of HIV/AIDS positive women, majority (50%) of them were labourers. Twenty per cent of them were house wives and 14.2 per cent of them were involved in business. The remaining 15.8 per cent women were office workers.

Economic status of the selected HIV/AIDS positive women indicated that above half of the respondents (55%) were earning Rs. 1000 – 2000 per month. Around 18.5 per cent earned Rs 2000 -3000 and 7.2 per cent earned Rs. 3000 – 4000. Only 10 per cent of the positive women were earning more than Rs. 4000 as their monthly income.
Among the 70 subjects surveyed, majority (78.5%) of them was living in nuclear families and the remaining 21.5 per cent were living in joint families respectively.
Majority 64.3 per cent of the respondents were widows due to the reason that their husbands were dead because of HIV/AIDS. Twenty eight per cent were married and 7.1 per cent of the selected positive women were unmarried.
Of the selected 70 HIV/AIDS positive women majority 64.3 per cent of them were non- vegetarian. Twenty one per cent of the selected positive women were vegetarians followed by 14.3 per cent of ova vegetarians.
Among the 70 positive women surveyed, majority 81.4 per cent consumed rice daily and a minimum of 8.6 per cent of the positive women consumed rice once in a week. More than 50 per cent of the HIV positive women consumed pulses on a daily basis followed by 17.1 per cent who were consuming pulses twice a week and 14.3 per cent included pulses in their diet on a weekly basis.

Sixty four per cent and 42.8 per cent of the selected respondents were consuming fruits and vegetables daily and 14.3 per cent and 38.6 per cent included fruits and vegetables once in a week. Twenty one per cent and eighteen per cent of the selected positive women were consuming fruits and vegetables twice in a week.
 Among the 70 positive women surveyed, 27.1 per cent of them were meat eaters. Thirty three percent were consuming chicken and 20 per cent of the respondents were consuming fish the remaining 20 per cent were ova- vegetarians.
Majority (88.6%) of the selected HIV positive women were infected through sexual intercourse with their counter part. Seven per cent of the selected positive women were infected through blood transfusion and 4.3 per cent of them were infected through contaminated needles, another predominant route of transmission.
Fifty per cent of the selected positive women were the only HIV positive member in the family. About 27.1 per cent had one more members in their family. Eight per cent had two more members in the family and 10 per cent of the selected positive women had three members in the family. Only one had four HIV infected members in the family.
Continuous fever was reported by 37 per cent of the HIV positive women. Headache was reported by 28.6 per cent of them. The problem of weight loss was experienced by 21.4 per cent of the HIV positive women and diarrhea was a problem faced by 12.9 per cent HIV positive women.
Among the 70 positive women surveyed, 38.6 percent of the HIV/AIDS positive women were confirmed HIV positive within one year and the rest were diagnosed after one year .Twenty four per cent of the selected HIV positive women were infected with HIV for more than three years and 17.1 percent of them were suffering from HIV /AIDS for a period of 2-3 years respectively
 Majority of the respondents (47.1%) were under allopathic treatment for less than one year. Eighteen per cent of them were taking treatment for the past one to two years and 15.7 per cent of the selected positive women were undergoing allopathic treatment for more than two- three years respectively.
The mean weight values recorded for the experimental group before supplementation was 49.4(kg) and it has showed an increase of 51.3(kg) after the supplementation of immune booster mix for a period of three months. When the difference was noted it was 1.9 Kg which was statistically significant at   1 % level. In control group the mean weight values are recorded almost same before and after supplementation period.

Before supplementation 33.3 per cent were under weight, whereas after supplementation, the HIV/AIDS positive women on underweight was decreased to 26.7 per cent and the HIV/AIDS positive women in normal category was increased as 46.6 per cent. In the control group was no significant change in the initial and final values were observed.HIV positive women were consuming deficit amount of food, both in the control and experimental group. Mostly the energy yielding food items like cereals and pulses were consumed in a less amount and also the fruits and vegetables which are rich in antioxidant and help to prevent HIV disease progression. 
HIV positive women both in the experimental and control group are consuming deficit amount of both macro and micro nutrients, which leads to many opportunistic infections. Deficit intakes of energy and protein leads to protein energy malnutrition. HIV-Infected people often have pre-existing protein energy malnutrition. 

The Mean initial and final haemoglobin level of the experimental group were 9.83 and 10.05 mg/dl respectively. This increase in the haemoglobin level of the experimental group was significant at one per cent level. The mean initial and final haemoglobin level of the control group were 8.69 and 8.66 mg/dl respectively, indicating no difference in the haemoglobin level, the difference being statistically not significant. Immune booster mix supplement seems to have increased the haemoglobin level of the HIV positive women studied.

The mean blood leucocytes count of the experimental group and the control group were 8060.2 and 7967.2 respectively, which were within the lower limits of the normal range. The experimental group recorded an increase of blood leucocytes count towards the higher limits of the normal range from 8060.2 to 8078.0 at the end of three months of supplementation. This increase was significant at 1% level, no significant change was observed in control group.

The mean CD4 count of the experimental group and the control group were 607.8 and 597.8 respectively, which were within the lower limits of the normal range. The experimental group recorded an increase of CD4 count towards the higher limits of the normal range from 607.8 to 701.4 at the end of three months of supplementation. This increase was significant at 1% level, no significant change was observed in control group.

Mean total protein level for the experimental group was recorded as 6.15 g/dl before the supplementation. After the supplementation total protein level was increased from 6.15 to 6.31 g/dl. When the values were statistically analyzed it was found to be lightly significant (p<0.01) with the‘t’ value at15.2.


Mean albumin level for the experimental group was recorded as 3.39 g/dl before the supplementation. After supplementation albumin level was increased from 3.39 to 3.54 g/dl. When the values were statistically analyzed it was found to be highly significant (p<0.01) with the‘t’ value at 5.04.


Mean globulin level for the experimental group was recorded as 2.74 g/dl before the supplementation. After supplementation globulin level was increased from 2.74 to 2.76 g/dl. When the values were statistically analyzed it was found to be not significant. 

In conclusion the present study showed the positive impact of immune booster supplementation with an increase on hemoglobin level, CD4 count, total leucocytes count, total protein level, albumin, globulin, for a period of three months. Hence longer period of supplementation with naturally available food immune boosters might bring about greater improvement in weight, BMI, hemoglobin and various other immunological parameters of the HIV infected women.


Numerous studies from the western world have indicated the probable positive role of food immune booster supplementation on the haemoglobin profile and immuno competence of the HIV infected women and the present study substantiates the same. Hence supplementation of food immune booster to HIV positive women can help ameliorate the infection and prevent them from becoming victims to further opportunistic infectious diseases, simultaneously boosting their immuno competence and general health status.

Recommendations
1) Long term longitudinal studies on supplementation of various combination of immune booster mix which are more beneficial on the health status of HIV positive women should be carried out.

2) Immune booster mix in various other forms like laddu, biscuit, for easy consumption can be supplemented to infected children and other age groups.
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APPENDIX-1
Interview schedule
EVALUATING THE IMMUNO EFFICACY OF IMMUNE BOOSTER MIX ON THE HEALTH STATUS OF HIV/AIDS POSITIVE WOMEN
1. Name of the Interviewer
:

2. Name of the Interviewer
:


3. Age



: 

4. Educational Qualification 
:

I) Illiterate

ii) Primary 

iii) Higher Secondary 


iv) Graduate

5. Occupation 

i) Labour

ii) Business

iii) others

6. Monthly Income

:

7. Marital status

:

i).Married

ii) Unmarried


8. Type of family 

:

i) Nuclear family

ii) Joint family

Dietary Pattern:

9. Are you a

I). Vegetarian 

ii) Non-vegetarian 

iii) ova-vegetarian

Iv).Lacto Vegetarian

10. If non-vegetarian indicates the items you consume 

Meat □

Fish □

Chicken □

Others □
11. Frequency of consumption:

i) Daily 


ii) Weekly

iii) Monthly



iv) Rarely

12. Frequency of consumption of food groups:-
	Food groups
	Daily
	Weekly
	Monthly
	Rarely

	Cereals

Rice

Wheat 

Ragi

Semolina / Rava

Refined Wheat flour(Media)

Pulses
Red gram dhal

Black gram dhal

Bengal gram dhal

Bengalgramwhole(Sundal)

Pea

Roots & Tubers

Onion

Potato

Carrot

 Beet root

Green leafy vegetables
Amaranthus

Drumstick leaves

Agathi

other vegetables 

Beans

Ladies Finger

Cauliflower

Pumpkin

Bitter ground

Bottle ground

Fruits

Apple

Orange

Grapes

Amla

Pomegranate

Guava

Oils & Sugar

Cooking oil

Sugar


	
	
	
	


Health Profile:-

13. Mode of Transmission:

1) Sexual Intercourse
2) Blood Transfusion

3) Contaminated Needles
4) Mother to Children.

14. Number of HIV positive family members:
1) 1
2) 2
3) 3
4) 4
5) 5

15. How long you suffer from this disease:
1) Less than 1 year

2) 1-2 years

3) 2-3 years


4) More than 3 years

16. Symptoms you frequently notice:
1) Continuous fever

2) Diarrhea

3) Weight loss

4) Any other

17. Mode of treatment:

1) Siddha

2) Allopathic

3) Ayurveda



4) Multivitamin pill

18. Duration of treatment:

1) Less than year

2)1-2 years

3)2-3 years




19. Anthropometric measurements:

1) Height in cms
2) Weight in Kgs

3) BMI

APPENDIX-2

INDIVIDUAL VALUES OF EXPERIMENTAL AND CONTROL GROUP BEFORE AND AFTER SUPPLEMENTATION

	Weight in  kg
	Haemoglobin g/dl

	Experimental group
	Control group
	Experimental group
	Control group

	Initial
	Final
	Initial
	Final
	Initial
	Final
	Initial
	Final

	55
	56
	57
	57
	12.6
	12.7
	9.3
	9.3

	35
	37
	49
	49
	8.1
	8.4
	8.7
	8.7

	42
	42.5
	42
	41.5
	8.4
	8.6
	7.5
	7.4

	60
	62
	48
	48
	9.4
	9.6
	8.4
	8.4

	32
	33.5
	39
	40
	9.2
	9.4
	8.1
	8.0

	55
	56
	40
	39
	10.4
	10.7
	7.2
	7.2

	45
	47
	44
	44
	11.3
	11.5
	9.4
	9.4

	43
	46
	43
	43
	8.6
	8.9
	8.6
	8.6

	45
	45.5
	50
	49.5
	8.5
	8.7
	7.3
	7.2

	65
	67
	45
	45
	9.7
	10.0
	9.2
	9.2

	50
	53
	59
	59
	11.6
	11.8
	10.3
	10.3

	70
	72
	46
	46
	8.4
	8.6
	11.4
	11.4

	35
	38
	37
	36
	9.1
	9.4
	8.4
	8.4

	63
	65
	53
	53
	12.7
	12.8
	9.1
	9.0

	47
	50
	40
	40
	9.5
	9.7
	7.5
	7.5


	CD4 Count (cell/µl)
	Total Protein (g/dl)
	Albumin(g/dl)

	Experimental group
	Control group
	Experimental group
	Control group
	Experimental group
	Control group

	Initial
	Final
	Initial
	Final
	Initial
	Final
	Initial
	Final
	Initial
	Final
	Initial
	Final

	648
	715
	576
	576
	6.0
	6.3
	6.1
	6.1
	3.9
	3.9
	3.4
	3.4

	484
	562
	799
	799
	6.0
	6.2
	6.1
	6.0
	3.5
	3.6
	3.6
	3.6

	556
	647
	497
	495
	6.3
	6.4
	6.0
	6.0
	3.4
	3.7
	3.5
	3.5

	501
	623
	417
	417
	6.3
	63
	6.2
	6.0
	3.4
	3.7
	3.6
	3.4

	562
	705
	397
	397
	6.1
	6.3
	6.0
	6.0
	3.2
	3.4
	3.5
	3.5

	805
	895
	1006.2
	1006
	6.4
	6.4
	6.0
	6.0
	3.6
	3.6
	3.7
	3.7

	518
	637
	829
	825
	6.2
	6.3
	6.0
	5.8
	3.3
	3.4
	3.5
	3.4

	740
	820
	402
	402
	6.1
	6.2
	6.1
	6.0
	3.2
	3.3
	3.3
	3.4

	640
	690
	711
	705
	6.1
	6.4
	6.1
	6.0
	3.3
	3.7
	3.5
	3.4

	966
	1059
	546
	546
	6.2
	6.4
	6.2
	6.0
	3.4
	3.5
	3.5
	3.3

	596
	682
	623
	623
	6.1
	6.3
	6.1
	6.1
	3.3
	3.4
	3.4
	3.3

	553
	641
	523
	539
	6.1
	6.4
	6.0
	5.9
	3.4
	3.5
	3.5
	3.5

	681
	802
	544
	635
	6.0
	6.3
	6.0
	6.0
	3.4
	3.5
	3.3
	3.3

	474
	569
	640
	635
	6.4
	6.4
	6.1
	6.0
	3.3
	3.4
	3.1
	3.0

	393
	474
	457
	541
	6.0
	6.2
	6.1
	6.1
	3.3
	3.5
	3.2
	3.2


	Globulin(g/dl)
	Leucocytes (cell/cubic mm)

	Experimental group
	Control group
	Experimental group
	Control group

	Initial
	Final
	Initial
	Final
	Initial
	Final
	Initial
	Final

	2.1
	2.4
	2.7
	2.7
	7056
	7067
	8712
	8712

	2.5
	2.6
	2.4
	2.4
	7493
	7510
	7427
	7427

	2.9
	2.7
	2.5
	2.5
	8245
	8235
	7511
	7509

	2.9
	2.6
	2.6
	2.6
	7627
	7644
	8249
	8225

	2.9
	2.9
	2.5
	2.5
	8327
	8350
	9343
	9314

	2.8
	2.8
	2.3
	2.3
	8945
	8962
	7215
	7210

	2.9
	2.9
	2.5
	2.4
	7723
	7747
	7981
	7969

	2.9
	2.9
	2.8
	2.6
	9125
	9140
	7625
	7625

	2.8
	27
	2.6
	2.6
	8657
	8679
	8463
	8463

	2.9
	2.8
	2.7
	2.7
	7239
	7261
	7289
	7285

	2.8
	2.9
	2.7
	2.8
	7464
	7488
	7312
	7295

	2.8
	2.8
	2.5
	2.4
	8352
	8375
	8527
	8507

	2.6
	2.8
	2.7
	2.7
	7892
	7918
	9235
	9235

	2.6
	3.0
	3.0
	3.0
	9347
	9360
	7422
	7422

	2.7
	2.7
	2.9
	2.9
	7412
	7435
	7197
	7160


Adult female HIv/AIDs positive women


(Age 20- 40 years)





Selection of area  ( Dindigul district





Questionnaire used to elicit background information, Socio – Economic profile, Dietary pattern and Health status.








HIV/AIDS positive women CD4 count in the range of 500 – 800 cell/µl (N = 30)





        Development of module to impart nutrition education





 Control Group (N = 15)





Experimental Group (N = 15)





 Supplementation of Immune Booster mix 60g/day





No Supplementation 





  Human feeding trial for a period of three months





Biochemical Estimation


Haemoglobin(g/dl) 


CD4 cell count(cell/µl)


Total leucocytes count  (cell/mm3)


Total Protein(g/dl)


 Albumin(g/dl)


 Globulin(g/dl)





Anthropometric measurements


Height


Weight


BMI





Effect of supplementation was evaluated initially and finally using the above parameters





Higher secondary 





Secondary 





Uneducated 





Primary





Graduate





3000 - 4000





< 4000





2000 - 3000





1000 - 2000





> 1000 





Daily





Weekly





Twice a week





Continuous Fever 	   Diarrhoea    	       Weight loss       	   Headache





Experimental Group                     Control Group





Experimental Group                     Control Group





Experimental Group                            Control Group





Experimental Group                        Control Group





Experimental Group                     Control Group





Experimental Group                       Control Group





Experimental Group                       Control Group





Experimental Group                            Control Group
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