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ABSTRACT 

Background: Assessment of haemoglobin is one of the most reliable 

indicators for anaemia and is widely used in clinical and healthcare 

settings. An evaluation to measure accuracy of HbChek, a point of care 

hemoglobin measuring device (hemoglobinometer) was performed 

against hematology analyzer. Methods: This was a laboratory-based 

study carriedout at NABL accredited “Millennium Path Lab”, Thane 

(India) to find out whether the measurement of haemoglobin 

concentration by HbChek is comparable to that of Sysmex XN 1000 

hematology analyser as standard. This evaluation was comprised of 

476 comparisions. Results: Pearson‟s correlation coefficient of  

HbChek vs. the reference laboratory method (Sysmex XN 1000) was found to be very good 

with a value of 0.98. Based on the statistical analysis, more than 95% readings of HbChek 

were within+ 0.86g/dl. Conclusion: Hemoglobin concentration assessment by HbChek has 

shown very good agreementwith hematologyanalyser Sysmex XN 1000. Its tighter limits of 

agreement make it suitable for point of care haemoglobin testing. 
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INTRODUCTION  

Anaemia found extensively popular health issue globally. This is a situation which arises 

when red blood cells are not able to deliver adequate oxygen to the tissues inside the human 

body. According to WHO anaemia is a problem in that haemoglobin amount of blood is 

insufficient in resulting depletion of one or more than one very crucial nutrients, nonetheless 

of the reason for particularly shortcomings. Extensively the anaemia is based on the improper 
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supply of beneficial nutrients like Iron, proteins, vitamin B12 and folic acid, vitamin A, C, 

niacin, pantothenic acid and another B-complex group, amino acids are also included in the 

conservation of haemoglobin level in the blood.
[1-3] 

 

Worldwide, about 2 billion people are facing anaemia, it is like 30% population of the world 

is impacted by the anaemia and prevalence of people from developing regions.
[4]

 The highest 

bulk is in under 5 year age kids, about 47.4% and lowest count on men is about 12.7%. 

Though, the most affected group is in pregnant women which is nearly 41.8%.
[5]

 Anaemia 

causes maternal and perinatal mortality in women. Approximately 50 per cent of women in 

age between 35 age and men of 26 per cent of the group 15-29 are reported anaemic.
[6]

 In 

some developing countries, adolescent anaemia documented in considerable nutritional 

trouble. 55% of girls documented anaemic in India in their adolescence.
[7]

 According to a 

statement of WHO abundance of anaemic women in developing is 51% and 14% in 

developed countries, whereas 65 to 75 in India alone.
[10,1]

 the preponderance of anaemia is 

south Asian nations is quite high rather to other countries in the world. Maternal death 

because of anaemia in Asian provinces including India which is 50 % and 80% of universal 

maternal death contributed by south Asian country.
[11] 

 

The pressure caused by anaemia is still distasteful in the Indian nation. Majority of anaemia 

in babies and kids (age between the 6 to 59 months) is approximately 59%.  Many cases of 

anaemia which are deadly have been reported consequently like cognitive impairment, 

reduced immunity and decreased physical capacity are the symptoms which are likened with 

iron deficiency anaemia, so accurate diagnosis of anaemia on right time is very 

important.
[12,15]

 

 

Haemoglobin of the blood can be measured by numerous techniques such as copper ll sulfate, 

point of care devices, cyanmethemoglobin, automated hematology analyzer.
[16-19]

 

 

The automated analyser is known as gold standard regardless of its use in a rural area is not 

much common as there are electricity problems as well as it is under expensive category 

instrument which requires proper maintenance and trained person for the operation and 

handling of the instrument. All these points are indicating that automated haematology 

analyzer is well suited for an urban region where no limitation regarding power supply is 

present and handling of the skilled person is available. 
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Colour code haemoglobin, gravimetric copper ll sulphate and cyanmethemoglobin are the 

instruments which are used in rural regions where is fewer resources available as power 

supply and skilled individuals, so considered as low-cost methods as they do not require daily 

supervision and electricity.
[17,19,20,21,22] 

 

Complete reliability of these methods is not acceptable because of inadequate accuracy. 

 

All this evidence shows the need for reasonable sensitive, user-friendly, robust and precise 

device for the test of hemoglobin in those areas where fewer resources are available.
[19,20]

 

 

Point of care equipment can influence a crucial role due to its low-cost maintenance, 

portability, simple operation and capacity to good performance with batteries.  

 

A point of care diagnostic equipment Hbcheck hemoglobin meter in which fresh venous 

blood sample or capillary whole blood sample is used to check haemoglobin level. This 

device is manufactured and developed by Biosence Technologies Pvt Ltd, India. The 

principle behind the device Is photometry. For examination accuracy of the Hbcheck with 

automatic hematology analyzer "Sysmex XN 1000 hematology analyser” as standard this 

experiment takes place at “Millennium Path Lab”, Thane (India).  

 

MATERIAL AND METHODS  

Sysmex XN 1000 hematology analyser is capable of running 100 sample every hour, which 

has been used as standard with comparison of performance of HbCheck, HbCheck work on 

principle based on measurement of hemoglobin. Accurate results for the RBC, WBC and 

MCV platelets and hemoglobin level can be provided with this instrument as it is made for 

the same purpose. For the examination of hemoglobin test were performed on daily basis as 

quality analysis. HbCheck has test consumables which lead for measuring and pipette task 

together. Measurement is performed on various wavelength along with isobestic point of 

hemoglobin (Oxydeaoxy Hb). During this study session total 476 samples were collected and 

and submitted at NABL accredited lab “Millennium Path Lab”, Thane (India) for the further 

hematology examination, subjects were randomly selected for this study and its been 

practiced by well skilled lab technicians available in lab. Work was performed one by one 

first for the standard analysis and then for the HbCheck.  
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RESULTS 

In this study total 46 samples were collected, 180 samples from female and 296 from the 

male subject population of the subject is mention in table 1 and table 2.  

 

Pearson‟s correlation coefficient of HbChek vs. the reference laboratory method (Sysmex XN 

1000) was found to be very good with a value of 0.98. Based on the statistical analysis, more 

than 95% readings of HbChek were within+ 0.86 g/ dl. 

 

Hemoglobin of 296 male populations. 

Age of individual  Subject number Hemoglobin span 

0 - 4 years  14 4.3 – 14.6 

5 - 11 years 17 7.3 – 15.9 

12 - 14 years  25 8.1 – 16 

 15 years and upper age 240 4 – 20 

 

WHO Report to define anaemia, threshold hemoglobin. 

Age and gender of individual Hemoglobin 

Children (0 to 4 years) 11 

Children (5 to 11 years) 11.50 

Children (12 to 14 years) 12 

Non pregnant women (15 and above  15 years)  12 

Male (15 and above  15 years)  13 
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