The use of these appropriate public health related technologies could: 

1. Prevent outbreaks of water borne diseases like cholera, typhoid, viral hepatitis due to fecal contamination of drinking water, by providing information at the village level itself of the bacterial quality of drinking water, and by offering 100% safe drinking water through the application of a low cost UV disinfection system.

2. Prevent maternal mortality related to unsafe deliveries and post- partum infections and improve early neonatal care by use of the modular safe delivery kit by the village health workers and ANMs.

3. Prevent maternal morbidity and mortality due to anemia, and pregnancy-induced hypertension by making the village health worker and ANM capable of diagnosing anemia, and hypertension.

4. Prevent acquisition of malaria, especially falciparum malaria by biting of mosquitoes outdoors by application of an effective and low cost mosquito repellant. 
5. Prevent deaths due to childhood pneumonias by providing village health workers a reliable diagnostic aid to the diagnosis of pneumonia.
6. Detect more patients with tuberculosis through an improved technique of sputum concentration that does not require a centrifuge.
Appropriate public health related practices
1. Early diagnosis of P.falciparum malaria through transport of blood smears by the public transport and their early reporting.

2. Maintaining efficacy of malaria treatment: Testing of Chloroquine sensitivity by PHCs/CHCs.

3. Protecting the pregnant mother and her unborn child : Offering Chloroquine prophylaxis to pregnant women
Necessities for launching a technology enhancing programme for the village health workers
1. the need for training in its use: initial and continuing

2. a responsive referral system- whether the malaria needs hospitalization, or the pneumonia needs help, or public health engineering if the need arises. 
3. maintenance and refill- on the same lines as a dava peti, investigations also require maintenance and refill- necessary for the first aid kit, slide boxes, the H2S paper strip test, batteries for the breath counter etc

Technology use at the community level to be made available by the ASHA/ Mitanin and supported by the public health system

	s.no
	Item
	Purpose
	Justification/ basis for calculation
	Numbers
	Unit cost
	Total cost

	1
	H2S strip test
	Test for safety of drinking water with regard to fecal contamination.
	Test each drinking water source every 2 weeks for 5 months from June to October and a total  of 2 times in the rest 7 months; assuming an average of 10 drinking water sources per village, require 120 bottles every year per village
	12 per water body, and 120 per village
	Rs 25 per bottle, ( if recycled, then Rs 15)
	Rs 300 per water body per year and Rs 3000 per village (Rs 180 and 1800 respectively if recycled)

	2
	Ultraviolet light based disinfection system
	Quick, effective disinfection of drinking water without change in taste. 
	1 per hamlet, assuming an average of 3 paraas per village, 1 each for anganwadi, panchayat office, every school( will serve as a demonstration station too) 
	Based on the actual numbers of schools, anganwaadis, offices and hamlets
	Rs 1500 per set 
	Depending on the number of stations

	3
	Mangsajhaar- mosquito repellant oil
	Personal protection from mosquito bites, especially outdoor.   
	1 bottle of 250 ml oil per family every month for 6 months 

(july to December ); assuming 60000 families per block
	360000 bottles every year for 100000 population 
	Rs 25 per bottle of 250 ml repellant oil
	Rs 90,00,000 for completely subsidized oil, at these volumes 

	4
	First Aid kit
	Care of injuries and common illnesses in a rural area by the village health worker. 
	Assuming 1 kit per village
	
	Rs 700 per kit/ village
	e.g Rs 112000 for Kota block with 160 villages 

	5
	Safe Delivery kits for the mother baby and the birth attendants
	Modular kits for all the needs of the mother, the baby and the midwife for the first 24 hours including the birth process designed to make the process of delivery safe and hygienic for the mother and child. 
	Assuming birth rates of 30 per 1000 per year and assuming 90% home delivery rate at the moment, in fact the kits could be use at an institutional level, assuming population of 300000 for the block 
	2700 delivery kits per 100000 population
	Rs 40 per kit
	Rs 108000 per 100000 population per year


Technology use by the Health worker/ auxiliary ( ASHA) level

	s.no
	Item
	Purpose
	Justification/ basis for calculation
	Numbers
	Unit cost
	Total cost

	1
	Easy to read Thermometer
	Confirmation of fever by a village health worker 
	A thermometer for each health worker in each hamlet plus 10% for breakages and for the trainers, thus 150+15 for each block of 150 villages
	165 per block
	Rs 35 per thermometer
	Rs 5775 per block

	2
	Breath counter
	Reliable diagnostic aid for the VHW, ANM, to diagnose Pneumonia in children. 
	A breath counter for each health worker in each village plus 10% for breakages and for the trainers, thus 150+15 for each block of 150 villages
	165 per block
	Rs 300 per set 
	Rs 49500  165 sets

	3
	Copper sulphate based method for diagnosing anemia
	Rapid reliable and convincing way to measure anemia status at the level of community
	1 set for each health worker plus consumables to last 2 years i.e. 165 sets
	165 per block
	Rs 150 per set enough to do over 200 samples
	Rs 24750 per block

	5
	Teaching stethoscope
	Training aid for use of a stethoscope for the ANM. 
	100 per block for initial and ongoing monitoring and training 
	100
	Rs 200 per set
	Rs 20000 per block

	6
	Easy to read blood pressure apparatus
	To diagnose hypertension in pregnant woman and prevent eclampsia and other complications. 
	A blood pressure instrument  for each health worker in each village plus 10% for breakages and for the trainers, thus 150+15 for each block of 150 villages
	165 per block
	Rs 500 per set
	Rs 82500 per block

	7
	Sputum concentration technique using Ammonium sulphate and NaOH
	To increase the yield of tuberculosis through sputum smear examination 
	Starter pack: Rs100 (enough for 20 samples); Rs 35 for a refill pack per health worker
	150 per block
	
	Rs 15000 per block for starter pack


Kits useful at the community level  by village communities, ASHA , ANMs for disease prevention, and diagnosis. 

I. Microbiological testing of water and UV based disinfection system:

Public health need: Diarrheal disease is a major public health problem. Diarrhea is the second common cause of mortality in children under 5 years. There are 19 crore diarrheal episodes in children under 5 years, with 1.7 episodes per child. Typhoid, cholera, hepatitis A, hepatitis E, are also linked to fecal contamination of drinking water. 

There is at present no simple test to monitor bacteriological quality of drinking water. There is also a need for reliable methods for disinfection of drinking water. 

The test: 

      The H2S paper strip test was developed by the DRDO in Gwalior as a simple test for the detection of fecal contamination of water.  It was used during an outbreak of waterborne illnesses to identify safe sources of drinking water.  The technique involved incubation of the water sample in the H2S paper strip bottle in the laboratory for 48 hours.  Jan Swasthya Sahyog has adapted this test to use at the village level.  This paper strip test to detect fecal contamination of drinking water can be used by the community themselves.  Instead of laboratory based incubation it was found that if the water sample is incubated by contact with the body, comparable results are obtained.  If there is fecal contamination, the water turns black.  These H2S based culture bottles cost Rs 25 per bottle.

The UV disinfection system: 

Once the water is detected to be fecally contaminated, the water can be treated using an ultraviolet light based treatment apparatus. Unlike the commercial UV based technology it can be used for water that is not running (as is the case for most rural and urban households) can be used where there is no electricity and can be shared by many households. This disinfecting system uses a 254 nm light from a 9W tube light. In ten minutes 20 litres of clear water can be disinfected. It can run using either AC mains or 12V battery or a cycle dynamo. The progress and completion of the disinfection process is also displayed. The cost of the system is Rs 1500. 

2. Mosquito repellant oil based on Neem, DMPA and citronella:
        Public health need: Falciparum malaria is a major public health problem of tribal areas and 60%of all falciparum malaria related deaths occur in tribal areas. 

In tribal areas where falciparum malaria is a major public health problem mosquito nets alone are not enough for prevention of mosquito bites as people get bitten in the evening hours, often at night while guarding the harvest, and in the early hours of the morning when people go out to the forest for work. Therefore there is a need for a mosquito repellant which should be effective and yet cheap.

Effective mosquito repellant creams and oils with a good odour at a fraction of commercial cost using 5% neem oil, 10% Dimethyl phthalate and 5% citronella oil made in Mahua oil have been developed here. They have been evaluated and found to be effective and acceptable with one time application protects against mosquito bites for at least 4 hours. The oil is dispensed in 80 ml bottles and cost Rs 10 per bottle, but larger volume of 250 ml bottles can be made.

3. Measurement of anemia status using copper sulphate solutions:

 Public health need: 

Anemia is India’s most prevalent public health problem, which has especially serious consequences for women and children, because of the morbidity and mortality in pregnant women related to anemia, and its effect on birth weight of children. At present although the ANM provides antenatal care to village women she has no equipment to reliably diagnose anemia and its severity.  

.  A test that can be performed at the community level to diagnose anemia is by measuring the density of blood using different concentrations of copper sulphate solutions. The density of blood is primarily determined by hemoglobin. If we take different concentrations of copper sulphate in a solution form and allow drops of blood to fall on it, the ability of blood drops to sink or float will depend on its density. We have standardized 3 different concentrations of copper sulphate that correlate with hemoglobins of 11, 8 and 6 grams percent. Thus, it allows rapid, very visible ( and thus convincing) and cheap way to classify hemoglobins in the categories of over 11, 8 to11, 6 to 8 and below 6 grams per cent.. The other advantage is that village level health workers can perform it very easily and also that it can be done in a group setting. Pre weighed sachets of copper sulphate granules that need to be dissolved in water are available in sets of 3 and cost Rs 100 per set, and refill packets cost Rs 25.

          Breath counter:
Public health need: 

         Acute respiratory tract infections are the most common cause of mortality in children under five. This mortality can only be reduced if the ASHA/ ANM diagnoses children early at the village level. 
Measurement of respiratory rates has been recommended in the ARI program as a reliable tool for the early diagnosis of lower respiratory tract infections in children. 

         We believe that accurate measurement of respiratory rates and remembering different rate cutoffs for different age groups is not easy. Since most health personnel whom most mothers access for health problems and are available in the community have limited literacy and clinical skills, early diagnosis of pneumonia is a public health problem. Semiliterate and neoliterate health workers find it difficult to measure rates in young children, where rates are high, to maintain coordination between counting the breaths and the watch and to remember various age specific cutoffs for abnormal respiratory rates, is difficult. In fact it is difficult even for more literate and higher levels of health workers including nurses and doctors.  Our breath counter is a micro controller based counter, runs on a 9V battery, and records the rate of breathing by just pressing on a button and gives the output in form of red or green signal for abnormally high rate or otherwise. The counter costs Rs 300/=.

Diagnosis of Sickle cell anemia
Sickle cell disease is an important problem in several parts of India, in particular central India and Southern India. This disease is common not only in several tribal groups and several other caste groups, where it caused lifelong morbidity, and often death. An accurate diagnosis is a must to make a correct therapeutic plan. Much as the screening test is often available in several health care set ups, the confirmatory test of hemoglobin electrophoresis is not available easily, and if available is rather expensive because of the initial expense of the equipment and the running costs. Our kit is also based on conventional electrophoresis, but is available at a fraction of the cost of the one available in the market. It uses the agarose gel/ nitrocellulose paper as the medium. The kit has been evaluated. One time cost of the kit is Rs. 3500/= and the running cost of performing the test around  Rs  25/=. 

Easy to read thermometers
Measurement of temperature is a useful clinical tool. It distinguishes those illnesses that are associated with fever (and require a different work up) from those that are not associated with fever e.g. iron deficiency anemia). Thermometry also allows one to assess the effect of medicines or non-drug therapy given to bring the fever down. However usual thermometers are difficult to read for those health workers who have limited literacy levels. Our thermometers are essentially for these groups of health workers in which the abnormal temperature range on it are coloured red for easy use. The thermometers cost Rs. 35 rupees a piece.

Teaching stethoscope

This training aid allows a trainer to teach and evaluate the use of a stethoscope in clinical care. A stethoscope is required in the measurement of blood pressure, finding and counting fetal heart sounds in a pregnant woman and hearing the breath sounds to diagnose chest problems ands in several other situations. 

Essentially it has one chest piece and 2 sets of earpieces, one each for the trainer and the trainee. The teaching stethoscope costs Rs 200.

Easy to read blood pressure apparatus

Measurement of blood pressure is a useful skill in picking up hypertension, an important public health problem. In pregnancy its measurement has the very important function of picking up Pregnancy induced hypertension/ preeclampsia, which if untreated can lead to morbidity and mortality for both the baby and the mother. This skill is traditionally performed by senior health professionals like the nurse and the doctor’ the more peripheral health workers, say at the village level usually do not measure this important parameter because of the lack of availability of a simple, easy to understand apparatus. 

Our easy to read blood pressure apparatus has the abnormal blood pressure ranges for both the systolic and the diastolic values coloured red. This enables health workers with limited literacy skills to be able to measure blood pressure. 

Items useful at the community level for disease prevention/ treatment:

First aid kit for villages: Primary care for acute health problems illnesses  is a major lacuna in our health care systems, which results in considerable hardships and impoverishment, besides causing avoidable mortality and morbidity. Injuries and animal bites are common in the rural areas and appropriate first aid for them is very often found wanting. Similarly, care for common illnesses like fever, vomiting and diarrhea is necessary. Besides, there are several problems such as drowning, cardiopulmonary arrest, choking on a foreign body and epistaxis whose outcomes will improve dramatically if appropriate skills for immediate care are available in the community at large. We have fabricated a kit that looks at the needs of the rural people, and offers information, replenishable materials, and certain essential equipment that allows first aid to be administered by someone who will need a day long training programme in its use. This kit has 29 items and also includes things like bamboo splints for fractures of lower limb and upper limbs, a cloth to make a triangular sling for clavicle fracture, a peripheral blood smear making slide kit box, an easy to read thermometer and a few disposable syringes for safe injections.  Of course, the other advantage of the use of this kit is fostering of this belief that self-help is possible without getting help from specialists, and even primary care for illnesses and injuries is possible to be made available even through the lay people.

Other potentially useful technologies
1. Nutrition formulary: especially the use of calcium carbonate powder, oil for the children and potassium chloride, sattu
2. Urine Pregnancy Test: strips now cost a very small sum
3. Reproductive health test battery: incorporating pH and KOH, UPT and urine protein testing
4. stadiometers for measuring heights 
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