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Introduction 
‘Equity in health’ implies addressing differences in health status that are

unnecessary, avoidable and unfair. In southern Africa, these typically

relate to disparities across racial groups, rural/urban status, socio-economic

status, gender, age and geographical region. One mechanism of achieving this end is to make health services more equitable or to increase their accessibility for low income communities. One area for this is to make diagnostic tools more accessible through providing low cost methods for the diagnosis of commonly occurring public health problems, such as  anemia. 
 

Anaemia occurs when the concentration of the pigment haemoglobin in red blood cells falls below normal. It may be either a primary pathology or secondary to an underlying condition. (Mcfarlone, 1982). Anaemia is a manifestation of iron deficiency when it is relatively severe. The main causes of anaemia are malnutrition Soil Transmitted Helminthes (STH), schistosomiasis and malaria. (World Health Organization,2002).

Anaemia affects mainly the poorest segment of the population particularly where malnutrition is predominant and the population is exposed to a high risk of water-related infection. Several infections related to hygiene, sanitation, safe-water and water management are significant contributors to anaemia in addition to iron deficiency. These include malaria, schistosomiasis and hookworm infections. (Water Sanitation and Health Unit (WSH) WHO, 2001).

In some parts of Zimbabwe the prevalence of schistosomiasis infection has been reported to be above 50% (National Schistosomiasis Survey, 1992). 

The measurement of haemoglobin has long been recognized as fundamental routine health checks for diagnosis and treatment of diseases given the global incidence of anaemia in public health. The measurement of haemoglobin in blood as an indicator of anaemia has traditionally relied on the service of well-equipped clinical laboratories. Simple techniques do exist, but these are relatively expensive and require commercial reagents, a good degree of technical skill is not available in peripheral health clinics or at point of care for clinicians and midwives. Recently Stott and Lewis 95, developed a simple method of assaying the concentration of the haemoglobin colour scale had been developed as a simple, inexpensive clinical device for diagnosing anaemia when laboratory based haemoglobinometry is not available (CF Ingram, SM Lewis 1995). 

The haemoglobin colour scale is now in production and distribution primarily to assist developing countries in the detection and management of anaemia. The device is not intended to compete with existing laboratory haemoglobinometry but rather to increase access to health technology for peripheral health services in resource poor settings. Use of this medical device does not depend on electricity or batteries and needs no maintenance. 

The haemoglobin colour scale is a peripheral answer to a vital need, a need contained in the first strategic direction of W.H.O to reduce mortality and morbidity particularly of the world’s poor marginalised populations. (W.H.O 2001). In the developing world (Zimbabwe included) aneamia is a mostly diagnosed using clinical methods, but this is prone to many mis-diagnosis. Therefore in order to empower the peripheral health centers in screening aneamia a more accurate, reliable, cheap and easy to use method is needed. The HCS could be the answer when proven in poor resource settings like peripheral health centers. The study aims to evaluate use of the haemoglobin colour scale.
The HCS was evaluated as a potential tool for screening anaemia in remote areas with electricity and laboratory instruments.  The Hemocue was used as a gold standard. The HCS employs the chromatographic principles with a colour chart for comparison.
MATERIALS AND METHODS

1. Community sensitization

The Project Investigators made communication with the PMD for Manicaland: Dr Mduluza and Mr Midzi. This included submission of the project and explanation of the project objectives to the PMD in seeking for his approval. Dr Mduluza, Mr Sangweme and Mr Midzi visited the PMD and the study area on the 10th and 11th June 2004 to mobilize the community for the study. The chief, School heads, community leaders including the councilor, Farm Health Workers, parents and school children were met to introduce the objectives of the project. The PMD and the community welcomed the project. The schools included in the study are Valhalla, Msapa and Kaswa primary schools. School children were enrolled into the study from grade one up to six at each school following their consent to join the study.

2. STUDY DESIGN

This was an evaluation study (cross-sectional) in which results of the HCS in aneamia diagnosis were compared against the HemoCue and the practicability of the new test in primary health diagnosis was assessed. 
3. Parasitology

Diagnosis of S. haematobium infection

Children were instructed to submit terminal urine of equivalent volume to 50ml. Urine samples were collected on three consecutive days from each participant between 10: 00 am and 2:00 pm to ensure maximum egg yield (Savioli et-al 1990). The Urine filtration technique as described by Mott et al (1982) was used. The purpose of using the technique is to estimate the number of worms harboured by counting the number of eggs passed in urine. The technique involves filtering a 10ml sample of well-mixed urine by injection through a polycarbonate filter and counting under the microscope the number of eggs trapped on the transparent filter. Lugols’ iodine a positive stain was added to the polycarbonate filter to increase the resolution. Results are expressed as number of eggs per 10ml of urine. Children were diagnosed as positive for urinary schistosomiasis if S. haematobium eggs were observed in any one of their urine samples. 
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5. Data analysis 

Data was analyzed using SPSS and SIGMA STAT 2.0 to determine the test performance and the acceptability evaluation indices. The following key variables were measured (TP, true positives, TN, true Negatives, FP False positives and FN false negatives).

Sensitivity, the ability of the test to detect infected individuals as positive, calculated as TP/(TP+FN).

Specificity, the ability of the test to detect individuals without infection as negative was calculated as TN/(TN+FP).

Positive predictive value, the proportion of the test’s positive readings which are truly positive was calculated as TP/(TP+FP).

False positive predictive value, the proption of the test’s negative readings which are truly negative was calculated as TN/(TN+PN).

False positive rate, the portion of individuals without infection being missed by the test and falsely ascribed a positive status was calculated as FP/(FP+TN).

False negative rate, the proportion of infected individuals being missed by the test and falsely ascribed a negative status was calculated as FN/(FN+TP).

Results
Study population.

Four hundred and eighty one children aged 6- 15 years, were recruited into the study. Of these 407, provided blood samples for HemoCue /HCS aneamia, and 435 were diagnosed clinically for anaemia. The mean age was 10.51years, mean weight was 27.8Kg, Mean height was 130.4, Mean Hb level by HemoCue photometer was 11.7g/dl, and 12.4g/dl by HCS. The mode was 10, 26,129, 11.8, and 13 for age, weight, height, HemoCue Hb and the HCS Hb respectively. Urinary schistosomiaisis diagnosis was done, however this will be reported elsewhere since our project was a sub-study of the main programme. .
	Assay used in aneamia diagnosis
	Number diagnosed
	Prevalence of aneamia

	HemoCue
	407
	40%

	H.C.S
	407
	17.9 %

	Clinical aneamia 
	435
	16.6%


 Table 1: Prevalence of aneamia showing different methods used to diagnose Aneamia interpreted as any Hb Value less than 11g/dl.
The prevalence of aneamia was significantly higher at Msapa (47%) than at Valhalla (35%).

Sensitivity and specificity

Predictive values using the HCS were calculated using the Hemocue photometer as the reference (gold standard) method.

The sensitivity tended to vary between the two schools 57% and 13% for Valhalla and Msapa respectively. Specificity was high and more stable in both sites

	School
	TP
	FP
	TN
	FN
	n

	Msapa
	40
	10
	70
	31
	151

	Valhalla
	13
	10
	153
	80
	256


Table 2: cross tabulation of the HCS against the HemoCue by site
The overall sensitivity and specificity of the HCS during the cross sectional study was 32.3% and 91.8% respectively. Positive predictive value and the negative predictive values were 72.6% and 69.8% respectively. As expected the positive predictive value depended on the prevalence being much higher in Msapa with high prevalence of anaemia and lower in Valahalla due to the low prevalence of anemia. 

Clinical diagnosis (pallor) showed that it can detect aneamia fairly and compares equally good to the HCS. Those diagnosed of aneamia clinically were also detected positively by the HCS and the gold standard. 

Correlation Between The HCS And The HemoCue

There has been a positive ocrrelation between the HCS and the HemoCue in aneamia diagnosis as shown by the relatively steep gradient on the scatter plot in fig 1 below.  
Correlation is significant, p═ 0.01 level (2-tailed).
Fig 1: scatter plot of the HCS against the HemoCue
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Using one sample t-test we found that there is no mean difference between the HCS and the HemoCue in measuring Hb at 95% CI.
Discussion And Conclusion
A cheap and simple tool with which to diagnose anemia and aid clinical decisions in remote areas of the developing world has long been overdue. The Hemoglobin Colour scale has been developed to meet this need.

While HCS evaluations have recently been done primarily for antenatal care, (Van De Broek N  1999) this study showed that the technique has a potential for a practical role in malaria and soil transmitted helminthes endemic areas. From the above results the HCS fulfills a number of criteria for use in poor resource settings. It is a promising diagnostic tool in detecting clinically important degrees of aneamia and quantitatively, to aid in assessment of severity of infection. The HCS is cheap, rapid and requires minimal testing supplies.  This test provides for a significant opportunity to promote health equity through decentralization of the diagnosis of anemia to the clinic level.  Such a low cost tool will result in improvements in health status and reduced health inequalities through improved access to and quality of the informal urban and primary care infrastructures and services.
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