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ABSTRACT
Background: Automated haematology analysers offer precise haemoglobin measurements, but are expensive and 
impractical for field, point of care, primary care and remote settings use. The portable and cost-effective Hemocue device 
provides an alternative. Comparing their accuracies is crucial to prevent diagnostic discrepancies and misdiagnoses. 
This study aimed to determine the accuracy of Hb HemoCue machine by comparing its performance to automated 
analyser at Kilimanjaro Christian Medical Centre (KCMC) clinical laboratory where both equipment are used.
Methodology: A cross-sectional study was conducted at KCMC Clinical Laboratory among adult patients whose 
haemoglobin concentrations were measured from May to June 2024. Haemoglobin levels were estimated using two 
distinct methods: Hb HemoCue machine and automated haematology analyser. 
Results: Haemoglobin (Hb) concentration values obtained from the HemoCue machine and the automated analyser, had 
a mean difference of 0.001 g/dL (95% Cl: -0.036 to 0.038), t value of 0.062, and a p-value of .95, indicating a 
non-statistically significant differences between the two measurement methods. The Bland-Altman plot analysis indicated 
that the mean difference (bias) between the two methods was 0.0012 g/dL, and the limits of agreement ranged from 
-0.481 to 0.482 g/dL, suggesting that the HemoCue machine tends to slightly overestimate Hb values compared to the 
automated haematology analyser. The Pearson correlation coefficient for the Hb concentrations measured using HemoCue 
and automated analyser was 0.995, indicating a very strong positive correlation. The HemoCue demonstrated a 
sensitivity of 98.3%, specifity of 90.4%, positive predictive value of 95.9% and a negative predictive value of 95.9%, 
indicating high performance accuracy of HemoCue in diagnosing anaemia.
Conclusion: The study revealed strong agreement between HemoCue and automated haematology analyser for 
measuring haemoglobin concentrations. Both methods demonstrated high diagnostic accuracy suitable for clinical use. 
Although HemoCue slightly overestimated haemoglobin, this difference was deemed insignificant. The study endorses 
HemoCue as a reliable tool for haemoglobin concentration measurement alongside and in lack of automated analysers.

 

BACKGROUND

Anaemia is a prevalent global health issue which 
affects approximately 24.3% of the global 

population, equating to 1.92 billion individuals.1 This 
condition is notably prevalent in low- and middle-
income countries, with significant variations across 
regions and demographic groups.2–4 The most highly 
affected groups includes children aged younger than 
5 years and women.1 The Global Burden of Disease 
article highlights that anaemia is a leading cause of 
years lived with disability (YLDs), emphasizing its 
impact on global health.1

In sub-Saharan Africa, the prevalence of anaemia is 
particularly higher than other regions in the world.5 

The overall prevalence among children aged 6 to 59 
months has been reported to be 64.1%.6 Western 
sub-Saharan Africa and Central sub-Saharan Africa 
report the highest prevalence rates.6,7 In these regions 
the highest burden of anaemia is attributed to factors 
such as nutritional deficiencies, infectious diseases, 
and limited access to healthcare services.3

Tanzania, mirrors this regional anaemia trend. While 
specific national prevalence data for anaemia in adults 
is limited, a study indicate a significant burden among 
hospitalized elderly persons. A study conducted at a 
tertiary psychiatric hospital in Tanzania found that 
79.5% of hospitalized adults aged 60 years and 
above had anaemia, with a significant proportion 
experiencing moderate to severe forms.8 Furthermore, 
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recent national health surveys estimate the prevalence of 
anaemia among children under five years of age to be 
approximately 38%9 and among pregnant women to be 
approximately 57%.10,11

Management of anaemia depends on the underlying 
cause and severity of anaemia. Mild anaemia may be 
managed through intake of iron and folic acid rich diets.12 
The WHO recommends daily oral iron supplementation 
with 60 to120mg of elemental iron and 400µg of folic acid 
to prevent and treat iron-deficiency anaemia especially 
among pregnant women.13 In cases where anaemia results 
from chronic diseases such as chronic kidney disease or 
inflammatory disorders, treatment focuses on managing 
the underlying condition.14 For individuals with severe 
anaemia, e.g., haemoglobin levels below 7g/dL, blood 
transfusions may be necessary, especially if there are 
signs of decompensation or underlying conditions such 
as sickle cell disease or severe malaria.13

The documented high burden of anaemia in sub-Saharan 
Africa and Tanzania highlights the need for effective 
diagnostic tools to accurately assess anaemia in the various 
settings, especially rural settings where people are more 
affected by anaemia due to poor access to healthcare, 
poverty and dietary deficiencies.15

The most trustworthy metric for screening people for 
anaemia and gauging the effectiveness of medical and 
dietary interventions is haemoglobin (Hb) measurements. 
Haemoglobin levels are one of the most accurate 
markers of anaemia and are frequently used to identify 
anaemic people and monitor how well interventions are 
working.16,17

The World Health Organization colour scale, Sahli’s 
method, HemoCue, and clinical examination for 
pallor are frequently used techniques to estimate 
haemoglobin in a community, and primary healthcare 
facilities.18,19 However, these techniques have a number 
of drawbacks, including poor accuracy, complexity, and 
high expense.19,20 Accurate quantitative diagnostic tests 
can verify the diagnosis of anaemia, nevertheless, highly 
accurate techniques either depend on constant electricity 
supply, use costly or toxic chemicals and consumables, or 
require constant quality control and needs to be operated 
by trained personnel.16 In most cases, these are not 
appropriate for use in the majority of point of care and 
primary health-care settings with limited resources.16,17

In clinical laboratories, automated haematology analysers 
are typically used to measure Hb concentrations. These 
instruments are highly accurate and dependable, but 
they are also costly and impractical for field, point of care 
and primary healthcare use.17,21 On the other hand, the 
HemoCue device has been widely used in field settings 
with limited resources due to its portability, ease of use, 
and reasonable cost. Additionally, the HemoCue device 
gives an instant numerical Hb value with just a tiny drop 
of capillary or venous blood.16

At Kilimanjaro Christian Medical Centre (KCMC) 
Clinical Laboratory, HemoCue machine is used alongside 
the automated haematology analyser. To save costs of 
operation, the Hb HemoCue machine is used when 
the test request needs only haemoglobin levels to be 
measured while the automated analyser is used when the 

test request needs a broader haematological profile to be 
analysed.  It is crucial to assess the accuracy of HemoCue 
compared to that of automated haematology analysers in 
haemoglobin estimation. Understanding the differences 
between these two methods is essential for preventing 
misdiagnoses and understand if there are significant 
results discrepancies between Hb values when measured 
using the two different equipment.

Additionally, in Tanzania, there is limited published data 
from studies comparing the performance of HemoCue and 
automated haematology analysers among patients being 
tested for haemoglobin testing in clinical laboratories, 
despite the HemoCue machine’s widespread use. This 
study compared Hb HemoCue performance to that of an 
automated haematology analyser among adult patients 
undergoing haemoglobin concentrations testing at KCMC 
clinical laboratory.

MATERIALS AND METHODS
Study Area
This study was conducted at KCMC Clinical Laboratory, 
which is a well-equipped medical facility with the 
necessary infrastructure and expertise to conduct 
haemoglobin tests using both HemoCue and automated 
analyser. Kilimanjaro Christian Medical Centre (KCMC) is 
a referral zonal hospital situated in Moshi, a town located 
within Kilimanjaro Region in Tanzania, East Africa. 
Kilimanjaro Christian Medical Centre (KCMC) offers a 
wide range of inpatient and outpatient medical services. 
It serves over 15 million people in the northern zone of 
the country and beyond attending outpatients and 500 to 
800 inpatients per day. The hospital has a bed capacity of 
630. The KCMC clinical laboratory is one of the hospital’s 
departments which supports patient care by conducting 
a wide range of diagnostic investigations across multiple 
specialized sections. The laboratory’s sections include: 
Clinical Biochemistry, Microbiology, Serology, Blood 
Transfusion, Parasitology, Molecular Diagnostics, and 
Haematology. In Haematology section blood samples are 
analysed to diagnose conditions like anaemia, leukaemia, 
and clotting disorders. The laboratory maintains high 
standards through participation in external quality 
assurance programs, such as United Kingdom National 
External Quality Assessment Service (UKNEQAS) and the 
College of American Pathologists (CAP) surveys. Annual 
audits by organizations like Family Health International 
360 (FHI360) further ensure adherence to international 
quality benchmarks.

Study Design and Sampling Procedures
A cross-sectional study was conducted from May to 
June 2024 to compare haemoglobin concentrations and 
measurement accuracy of HemoCue machine to that 
of an automated haematology analyser among adult 
patients. A convenient sampling technique was used to 
obtain participants whose blood samples were used in this 
study. Individuals aged 18 years and above, who came 
to KCMC Clinical laboratory with blood test requests for 
full blood count and consented to participate in this study 
were included. A total of 170 individuals were enrolled in 
this study and in total, 170 blood samples were collected 
and analysed for haemoglobin concentrations.

Sample Size Estimation 
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Sample size determination was done by the use of 
Cochran’s formula

n = Z2 p (1-p)

           e2

Where:

     n = required sample size

   Z = Z-score, which corresponds to the desired level 
of confidence (e.g., for a 95% confidence level, Z is 
approximately 1.96)

    p = estimated proportion of the population that has the 
attribute of interest (79.5% obtained from anaemia study 
among elderly patients in Tanzania 8)

      e = margin of error (desired precision) 0.05 (5%)

Therefore, from Cochran’s formula

   Sample size = 1.962×0.5 (1-0.795)

	                         0.052	

                    = 157.50

Therefore, the minimum sample size (n) was = 157 
individuals.

Inclusion and Exclusion Criteria
In this study, adult individuals from 18 years and above 
were included. This group was selected to increase the 
relevance of studying anaemia and exploring HemoCue 
accuracy across a broad age range as it has been 
previously restricted mainly to children and pregnant 
women. Also, this group was selected for its convenience 
when drawing venous blood samples to minimize errors 
that may originate from difficulties when collecting blood 
from groups such as children to ensure high quality 
blood samples were collected.  In this study, patients with 
difficult veins, pregnant women and those who did not 
consent to participate were excluded.

Ethical Approval
Ethical approval for this study was obtained from the 
KCMC University Research Ethics and Review Committee 
(KU-RERC) (certificate number UG 105/2024). Written 
informed consent forms were given to potential 
participants, and those who gave consent were included 
in the study. Participants’ information was only accessed 
by the research team and only identification numbers 
were used in data compilation to ensure confidentiality.

Data Collection 
Permission for data collection was sought from KCMC 
Hospital and the Clinical Laboratory management. A 
simple data collection log was used to obtain participants’ 
information including a unique identifier, age and gender 
and Hb concentration.

Collection of Venous Blood
Blood collection procedure was well explained to the 
patient followed by the process of blood collection. A 
tourniquet was applied just above the venepuncture 
site and sterile alcohol swabs used to clean the area of 
venepuncture. Blood was drawn from an antecubital, 
dorsal metacarpal or great saphenous vein into an ethylene 

diamine tetra-acetic acid (EDTA) vacutainer using a sterile 
syringe. Blood sample tubes were labelled with patient 
information including the study identification number 
and sent to the clinical laboratory for analysis.

Laboratory Procedures
The collected samples were tested for haemoglobin 
concentration (Hb) using both automated haematology 
analyser (AHA) (Mindray_BC-5380, Shenzhen Mindray 
Bio-Medical Electronics Co. LTD) followed by Hb 
Hemocue machine (HemoCue 201+, HemoCue AB, 
Sweden). The results of haemoglobin values obtained 
from both the Hemocue machine and the automated 
haematology analyser for each patient were recorded in 
the data collection log.

For quality control, daily maintenance and daily 
quality control of automated haematology analyser was 
performed. Routine thorough clean-up of equipment was 
performed as required in the daily maintenance standard 
operating procedure. Daily quality control was performed 
by analysing three quality control samples (BC-5C 
Hematology Control, Mindray) which provide measures 
of high, normal and low haematological parameters.
   
Statistical Analysis
Data entries were double checked and final database was 
cleaned and analysed using Statistical Package for Social 
Sciences (SPSS) software version 25 (SPSS Inc, Chicago, 
Illinois, United States of America). The mean of differences 
(bias), standard deviation of differences (SD) and limits 
of agreement between the HemoCue and the automated 
haematology analysers readings were calculated using 
Bland-Altman model. Pearson correlation analysis was 
performed and correlation coefficient (r) was calculated. 
Paired t-tests tests were used to compare the difference 
between the mean Hb concentrations values estimated 
by HemoCue and the automated haematology analyser. 
The automated haematology analyser was considered as 
the reference method against which the accuracy of the 
HemoCue was determined. The sensitivity, specificity, 
Positive Predictive Value (PPV) and Negative Predictive 
Value (NPV) of HemoCue machine were calculated. 
Frequency distributions of categorical variables such as 
gender and age groups were also determined. Results 
were presented in figures, and summarized in tables, and 
significant differences or correlations were determined at 
P<.05.

Variables
The dependent variables included haemoglobin 
concentrations and independent variables included 
method of estimation of haemoglobin concentrations 
(Hemocue and automated haematology analyser) and 
demographic variables (age and gender). The haemoglobin 
concentrations were presented as continuous variables 
and age and gender were treated as categorical variables.

RESULTS
A total of 170 adults of 18 years and above participated in 
this study. All 170 participants were tested for haemoglobin 
concentrations using both the Hb HemoCue machine and 
automated haematology analyser. Distribution by gender 
was nearly equal, with 52.0% being female individuals. 
The participants’ mean age was 52.2 years and standard 
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deviation (SD) was 20.05 years (Table 1).

Descriptive statistics were calculated for Hb concentrations 
from both HemoCue and the automated haematology 
analyser. For 170 readings, the mean Hb concentration 
value for HemoCue was 11.606g/dL with a standard 
deviation of 2.461g/dL and standard error of mean was 
0.1888, while for the same number of readings, the mean 
Hb concentration value for automated haematology 
analyser was 11.605g/dL with a standard deviation 
of 2.397g/dL and standard error of mean was 0.1839 
(Table 2). The mean difference for the two equipment 
measurements was 0.001g/dL.

The Pearson correlation coefficient for the HB 
concentrations measured using HemoCue machine and 
automated haematology analyser was 0.995 and this 
correlation was statistically significant P<.001. A pair 
sample t-test was conducted to compare the difference 
in Hb concentration values obtained from HemoCue 
machine and the automated haematology analyser. The 
result showed a mean difference of 0.001g/dL (95% Cl: 
-0.036 to 0.038). The t value was 0.062, with a P-value of 
0.95, indicating that the differences between the two Hb 
concentration measurement methods are not statistically 
significant.

Data in Figure 1 below represents the differences 
(automated haematology analyser–HemoCue) for the 
average Hb results. The middle solid line represents the 
mean difference between the measurements (bias), while 
the upper and lower lines indicate the 95% limits of 
agreement (LOA) between methods. The mean difference 

(bias) was 0.0012g/dL, with the limit of agreement ranging 
from -0.481 to 0.482g/dL. This suggest that HemoCue 
tends to slightly overestimate Hb values compared to the 
automated haematology analyser, but the differences are 
generally small and within acceptable limits.

In this study, we evaluated the accuracy of the diagnostic 
performance of the HemoCue haemoglobinometer 
compared to an automated haematology analyser for 
haemoglobin estimation. HemoCue demonstrated a 
sensitivity of 98.3% and specificity was 90.4%. The 
PPV was 95.9% and the NPV was 95.9%. The absolute 
number results for the performances of the two machines 
are as summarized in the contingency Table 3.

DISCUSSION
The results of this study have important implications for 
clinical practice, particularly in settings where different 
methods are used interchangeably and in low resource 
and point of care settings where simple yet reliable 
methods are needed for appropriate diagnosis of anaemia. 

While the results of this study show that, the HemoCue 
machine slightly overestimates Hb concentration values 
(mean difference 0.001g/dL), this overestimation is 
minimal and may not be clinically relevant in the current 
study setting. This observation is supported by the high 
sensitivity (98.3%) of the Hemocue machine described 
in this study. Another study reported a mean difference 
of 0.2g/dL, for Hb concentration measured by HemoCue 
compared to an automated analyser Sysmex KN21TM, 
reinforcing the observation that while the HemoCue 

TABLE 1: Study Population’s Characteristics (N=170) 

Variable			              Frequency      Percentage

Age (years)		
   18-30				       36	            21.2
   31-40				       24	            214.1
   41-51				       8	            24.7
   >51				       102	            260.0
Mean (SD)			      52.2(20.05)	
Sex		
   Male				       81	            247.6
   Female			      89	            252.4

TABLE 3: Number of Anaemic Patients  

			                     HemoCue	                      Total

Automated Haematology Analyser     Anaemic      Non-anaemic 	
   Anaemic			              116	 5	      121
   Non-anaemic 		               2	                   47	       49
Total			               118	 52	      170
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TABLE 2: Pearson Correlation’s Comparison of 
Haemoglobin Concentrations Measured Using Hemocue 
and an Automated Haematology Analyser (N=170).

	        Minimum    Maximum    Mean     Std.             Std.      Error
				          Deviation    Mean

Hematology         5.8	              17.8       11.605    2.3974      0.1839 
analyzer(g/dl)
HemoCue 
machine(g/dl)      5.7              17.9        11.606    2.4613     0.1888

FIGURE 1: Bland-Altman Comparison of Hemoglobin 
Concentrations Measured Using Hemocue and an 
Automated Hematology Analyzer



is reliable, it systematically reads slightly higher than 
automated analyzers.22

The results of this study show, both the HemoCue machine 
and the automated haematology analyser provide reliable 
and consistent Hb measurements. Although there is a 
slight variation in Hb concentrations measured by the two 
methods, the differences are within clinically acceptable 
limits.  The Pearson’s correlation coefficient approached 
1 (r=0.995; P<.001), indicating a significantly strong 
positive correlation between the Hb concentration values 
measured by the two equipment. Our study’s findings 
are corroborating with the paired sample t-test results 
which revealed a lack of statistically significant difference 
between the Hb values obtained from the HemoCue 
machine and the automated haematology analyser, 
with a mean difference of 0.001 g/dL (95% CI: -0.036 to 
0.038), t value of 0.062 and P-value of 0.95. 

Concurrent with the current study’s findings, other studies 
also showed that the Hb concentration results measured 
using HemoCue machine significantly correlate to the Hb 
concentration results measured by automated analysers as 
the standards,22–25 supporting the reliability and accuracy 
of HemoCue in the places where automated analysers 
are impractical. Contrary to the current study’s findings, 
other studies reported a lack of or weak correlation 
between haemoglobin concentrations when measured 
by HemoCue and automated analyser, probably because 
they compared certain specific populations or compared 
different types of samples e.g. capillary versus venous 
blood.26,27

The Bland-Altman plot analysis indicated that the mean 
difference (bias) between the two methods was 0.0012g/
dL, and the limits of agreement ranged from -0.481 
to 0.482g/dL. This analysis highlights the variability 
between the two measurement techniques and 
emphasizes that, while the mean difference is minimal, 
there is a substantial range of agreement which may need 
to be given consideration during clinical interpretation 
of results depending on how critical the case is. The 
differences are generally small as they are within 0.5 
limits of agreement which is within the acceptable limits 
(±1).24,28 These findings concurred with what Salmond et 
al had reported.28 Other studies carried out in Khartoum 
and Khammouane Province in Lao among pregnant 
women and children respectively demonstrated rather 
higher and therefore poor limits of agreement (bias of 
1.17 LoA ± 1.57 and bias of 6.1g/L and LoA −11.5g/L 
to 23.7g/L respectively) for venous blood samples when 
Hb was estimated using HemoCue and automated 
analyser.24,29 Unlike the current study, Adam et al 
compared HemoCue and Sysmex automated analyser 
and the different results may also be subjected to other 
factors such as the competence of the person performing 
the test and the performance of the Sysmex analyser 
in comparison to that of HemoCue. Furthermore, it is 
suggested that capillary blood sampling may result in pre-
analytical errors which can influence results for point of 
care devices.30 

The findings of this study have proven a high accuracy 
for HemoCue haemoglobinometer. The HemoCue 
demonstrated a sensitivity of 98.3%, indicating a high 
true positive rate for detecting low haemoglobin levels. 

Similarly, the specificity was 90.4%, reflecting a strong 
ability to correctly identify individuals without anaemia. 
The PPV was 95.9%, suggesting that anaemia detected 
by HemoCue result is highly likely to be accurate. The 
NPV was also 95.9%, meaning that a negative result 
reliably indicates the absence of anaemia. The current 
study’s findings support the use of both methods for Hb 
measurement using venous blood in clinical settings. 
However, clinicians should consider cross-verifying 
critical Hb values with an automated analyser when 
possible. This study’s findings are partly consistent with 
other studies assessing the accuracy of HemoCue devices. 
A study conducted in Nigeria among blood donors 
reported hemocue to have the sensitivity of 98.2% and 
specificity of 98.2%.31 Another study by Ziemann et al. 
reported a sensitivity of 18.6% and specificity of 99.8% 
for HemoCue in blood donor screening, with an accuracy 
of 98.7%.32 Similarly, a study conducted among women 
in Peru found a sensitivity of 71.1% and specificity of 
81.7% for the HemoCue,33 with a positive predictive 
value of 94.4% and a negative predictive value of 94.1%. 

The observed discrepancies are probably because in the 
current study, a lot of factors were kept the same. For 
instances, only venous blood samples were used for both 
analysers and the same person operated the equipment 
during measurements. Additionally, the tests were 
performed by qualified laboratory technologists in an 
accredited laboratory, which implies that there are high 
performance standards. 

Policy-wise, while HemoCue is valuable for its 
convenience and rapid results, automated analysers 
should be preferred for detailed diagnostics and critical 
decisions. Training healthcare providers to recognize and 
interpret these potential differences can enhance patient 
safety and care quality. The use of point of care devices, 
however, should fulfil some basic criteria, including 
economic, clinical, and regulatory issues; appropriate 
training of the users and knowledge of test requirements, 
performance, limitations, and potential interferences; the 
use of venous instead of arterial sampling, when possible; 
and a rigorous quality assessment, which should be under 
the responsibility of laboratory professionals.34,35

Strengths of the study
This study was able to compare HemoCue with the 
automated haematology analyser which is the gold 
standard tool for Hb estimation. The study’s focus on 
a portable, cost-effective device like the HemoCue is 
particularly pertinent for low-resource environments, 
such as rural areas in Tanzania.

Limitations
This study compared Hb concentrations and accuracy of 
HemoCue and automated haematology analyser using 
only venous blood. Further studies can be conducted 
in this setting to compare the performance of the two 
equipment and the potential for results variations when 
capillary blood is used compared to when venous blood 
is used or when both blood samples are used. This study 
predominantly focused on adults aged above 18 years 
and venous blood samples. Future research should 
explore how age, sex, and different clinical conditions 
could influence Hb measurements obtained from both 
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HemoCue and the automated haematology analysers.

CONCLUSION AND RECOMMENDATION
The study concludes that there is a high level of agreement 
between the HemoCue and automated haematology 
analyser, Mindray BC-5380 in measuring haemoglobin 
concentrations. Both methods demonstrate excellent 
diagnostic accuracy and can be reliably used in clinical 
settings for Hb estimation. The slight overestimation by 
the HemoCue is negligible, and thus, it is a valid tool for 
Hb measurement alongside the automated haematology 
analyser. For policy and practice, this study’s findings 
recommend HemoCue for use as a point of care device, 
for determining haemoglobin measurements in resource 
limited areas as well as critical care areas of health 
facilities following proper training of healthcare providers 
and strict adherance to regulatory guidelines.

REFERENCES
1. Gardner WM, Razo C, McHugh TA, et al. Prevalence, 

years lived with disability, and trends in anaemia burden 
by severity and cause, 1990–2021: findings from the 
Global Burden of Disease Study 2021. Lancet Haematol. 
2023;10(9):e713-e734. doi:org/10.1016/S2352-
3026(23)00160-6

2. Balarajan Y, Ramakrishnan U, Özaltin E, Shankar AH, 
Subramanian S V. Anaemia in low-income and middle-
income countries. Lancet. 2011;378(9809):2123-2135. 
doi:10.1016/S0140-6736(10)62304-5

3. Merid MW, Chilot D, Alem AZ, et al. An unacceptably 
high burden of anaemia and it’s predictors among 
young women (15–24 years) in low and middle income 
countries; set back to SDG progress. BMC Public Health. 
2023;23(1):1-10. doi:org/10.1186/s12889-023-
16187-5

4. Eltayeb R, Binsaleh N, Barnawi H, Ali RM, Kanwal R, 
Alyahyawi AR. A persistent burden : global prevalence of 
and changes in anaemia by country income in children 
aged 6 – 59 months ( 2000 – 2019 ). Arch Med Sci. 
Published online 2025.

5. Mwangi MN, Mzembe G, Moya E, Verhoef H. Iron 
deficiency anaemia in sub-Saharan Africa: a review of 
current evidence and primary care recommendations for 
high-risk groups. Lancet Haematol. 2021;8(10):e743. 
doi:org/10.1016/S2352-3026(21)00193-9

6. Tesema GA, Worku MG, Tessema ZT, et al. Prevalence and 
determinants of severity levels of anemia among children 
aged 6-59 months in sub-Saharan Africa: A multilevel 
ordinal logistic regression analysis. PLoS One. 2021;16(4 
April):1-21. doi:org/10.1371/journal.pone.0249978

7. Nyarko SH, Boateng ENK, Dickson KS, et al. Geospatial 
disparities and predictors of anaemia among pregnant 
women in Sub-Saharan Africa. BMC Pregnancy Childbirth. 
2023;23(1):1-13. doi:org/10.1186/s12884-023-
06008-3

8. Chamba C, Nasser A, Mawalla WF, et al. Anaemia in the 
Hospitalized Elderly in Tanzania: Prevalence, Severity, and 
Micronutrient Deficiency Status. Anemia. 2021;2021:9-
11. doi:10.1155/2021/9523836

9. Mboya IB, Mamseri R, Leyaro BJ, George J, Msuya SE, 

Mgongo M. Prevalence and factors associated with anemia 
among children under five years of age in Rombo district, 
Kilimanjaro region, Northern Tanzania. F1000Research. 
2023;9:1-30. doi:10.12688/f1000research.24707.3

10. Sunguya BF, Ge Y, Mlunde L, Mpembeni R, Leyna G, 
Huang J. High burden of anemia among pregnant women 
in Tanzania: a call to address its determinants. Nutr J. 
2021;20(1):1-11. doi:10.1186/s12937-021-00726-0

11. Lema EJ, Seif SA. Prevalence of anemia and its associated 
factors among pregnant women in Ilala Municipality - 
Tanzania: Analytical cross-sectional study. Med (United 
States). 2023;102(23):E33944. doi:10.1097/
MD.0000000000033944

12. Skolmowska D, Głąbska D, Kołota A, Guzek D. 
Effectiveness of Dietary Interventions to Treat Iron-Deficiency 
Anemia in Women: A Systematic Review of Randomized 
Controlled Trials. Nutrients. 2022;14(13):1-17. 
doi:10.3390/nu14132724

13. Jimenez K, Kulnigg-Dabsch S, Gasche C. Management 
of iron deficiency Anemia. Gastroenterol Hepatol. 
2015;11(4):241-250.

14. de las Cuevas Allende R, Díaz de Entresotos L, Conde Díez 
S. Anaemia of chronic diseases: Pathophysiology, diagnosis 
and treatment. Med Clínica (English Ed. 2021;156(5):235-
242. doi:10.1016/j.medcle.2020.07.022

15. Obeagu EI. Comparing Anemia Prevalence in Rural 
vs . Urban Pregnant Populations : A Comparing Anemia 
Prevalence in Rural vs . Urban Pregnant Populations : A 
Review. Int Res Med Heal Sci. 2025;7(6). doi:10.36437/
irmhs.2024.7.6.F

16. Srivastava T, Negandhi H, Neogi SB, Sharma J, Saxena 
R. Methods for Hemoglobin Estimation: A Review of “ What 
Works .” J Hematol Transfus. 2014;2(3):2005-2006.

17. Garcia-Casal MN, Dary O, Jefferds ME, Pasricha SR. 
Diagnosing anemia: Challenges selecting methods, 
addressing underlying causes, and implementing 
actions at the public health level. Ann N Y Acad Sci. 
2023;1524(1):37-50. doi:10.1111/nyas.14996

18. Whitehead RD, Mei Z, Mapango C, Jefferds MED. 
Methods and analyzers for hemoglobin measurement in 
clinical laboratories and field settings. Ann N Y Acad Sci. 
2018;176(1):139-148. doi:10.1111/nyas.14124.
Methods

19. Brehm R, South A, George EC. Use of point-of-care 
haemoglobin tests to diagnose childhood anaemia in 
low- and middle-income countries: A systematic review. 
Trop Med Int Heal. 2024;29(2):73-87. doi:10.1111/
tmi.13957

20. Ahn H, Lenet T, Gilbert RWD, et al. Accuracy of point-
of-care testing devices for haemoglobin in the operating 
room: meta-analysis. BJS Open. 2024;8(1):1-10. 
doi:10.1093/bjsopen/zrad148

21. Bransky A, Larsson A, Aardal E, Ben-Yosef Y, Christenson 
RH. A Novel Approach to Hematology Testing at the 
Point of Care. J Appl Lab Med. 2021;6(2):532-542. 
doi:10.1093/jalm/jfaa186

22. Nkrumah B, Nguah SB, Sarpong N, et al. Hemoglobin 
estimation by the HemoCue portable hemoglobin 

East Africa Science 2025 | Volume 7 | Number 1						                	  		         149

Performance of Hb HemoCue Machine 								               	            www.eahealth.org



photometer in a resource poor setting. BMC Clin Pathol. 
2011;11(5):1-6. doi:10.1186/1472-6890-11-5

23. Kumar SV, Ramalingam K. Comparison of haemoglobin 
assessment by HemoCue 301 and automated haematology 
analyser using flowcytometry among school going children: 
a one year study at a tertiary care hospital. Int J Res 
Med Sci. 2019;8(1):15. doi:10.18203/2320-6012.
ijrms20195631

24. Adam I, Ahmed S, Mahmoud MH, Yassin MI. Comparison 
of HemoCue ®hemoglobin-meter and automated 
hematology analyzer in measurement of hemoglobin levels 
in pregnant women at Khartoum hospital, Sudan. Diagn 
Pathol. 2012;7(1):30. doi:10.1186/1746-1596-7-30

25. Toppo M, Kumar D, Gour D, Melwani V, Dubey 
M, Mishra A. Comparison of Performance of Digital 
Hemoglobinometer over Automated Hematology Analyzer 
for Hemoglobin Estimation and Its user‑friendliness among the 
Pregnant Women in Selected District Hospitals of Madhya 
Pradesh. Indian J Community Med. 2017;42(1):147-150. 
doi:10.4103/ijcm.IJCM

26. Karakochuk CD, Rappaport AI, Barr SI, Green TJ. 
Mean hemoglobin concentrations in fasting venous and 
non-fasting capillary blood of Cambodian women using 
a hemoglobinometer and an automated hematology 
analyzer. Clin Chem Lab Med. 2017;55(11):e247-e250. 
doi:10.1515/cclm-2017-0118

27. Killilea DW, Kuypers FA, Larkin SK, Schultz K. Blood 
draw site and analytic device influence hemoglobin 
measurements. PLoS One. 2022;17(11):e0278350. 
doi:10.1371/journal.pone.0278350

28. Salmond B, Rodseth RN, Farina Z, von Rahden RP. 
Comparison of point-of-care device diaspect against the 
hemocue and laboratory analyser in an icu population. 
South African J Anaesth Analg. 2021;27(2):99-103. 
doi:10.36303/SAJAA.2021.27.2.2379

29. Hinnouho GM, Barffour MA, Wessells KR, et al. 
Comparison of haemoglobin assessments by HemoCue 
and two automated haematology analysers in young 
Laotian children. J Clin Pathol. 2018;71(6):532-538. 
doi:10.1136/jclinpath-2017-204786

30. Jain A, Chowdhury N. Comparison of the accuracy of 
capillary hemoglobin estimation and venous hemoglobin 
estimation by two models of HemoCue against automated 
cell counter hemoglobin measurement. Asian J Transfus Sci. 
2017;12(2):105-111. doi:10.4103/ajts.AJTS

31. Adesina OO, Adesanya BO. Comparative Studies of 
Haemoglobin in Blood Donors Using Hemocue , Copper 
sulphate , Automated Analyser , and Packed cell volume 
in Federal Medical Center , Abeokuta. Int J Nov Res Dev. 
2024;9(9):690-707.

32. Ziemann M, Lizardo B, Geusendam G, Schlenke P. 
Reliability of capillary hemoglobin screening under routine 
conditions. Transfusion. 2011;51(12):2714-2719. 
doi:10.1111/j.1537-2995.2011.03183.x

33. Alarcón-Yaquetto DE, Rueda-Torres L, Bailon N, Barreto 
PV, Málaga G. Accuracy of HemoCue301 portable 
hemoglobin analyzer for anemia screening in capillary 
blood from women of reproductive age in a deprived 
region of Northern Peru: An on-field study. PLoS One. 
2023;18(11):e0293984.doi:10.1371/journal.
pone.0293984

34. Sanchis-Gomar F, Cortell-Ballester J, Pareja-Galeano H, 
Banfi G, Lippi G. Hemoglobin Point-of-Care Testing: The 
HemoCue System. J Lab Autom. 2013;18(3):198-205. 
doi:10.1177/2211068212457560

35. Briggs C, Kimber S, Green L. Where are we at with 
point- of- care testing in haematology? Br J Haematol. 
2012;158(6) :679-690.doi :10.1111/j .1365-
2141.2012.09207.x

Peer Reviewed
Acknowledgments: The authors would like to express their 
sincere gratitude to the management and staff of KCMC 
Clinical Laboratory for their support during this study. 
We also acknowledge the support from the Haematology 
section for providing access to their equipment and 
technical expertise. We also thank all those who 
participated in this research work which would have 
otherwise been impossible without their collaborative 
efforts and contributions.

Competing Interests: Authors declare no competing interests.

Funding: The study did not receive any funding.

Received: 17 March 2024;              Accepted: 19 May 2025

Cite this article as Kassam AN, Mwanga AG, Laizer 
LZ, Yusuph LE, Maundi ME, Josephat M, Neema B. 
Kulaya BN, Laswai, BD, Ndossy GG, Kimaro SJ, Ndaro 
A. Performance of Hb HemoCue Machine Compared 
to Automated Hematology Analyzer for Hemoglobin 
Measurements Among Adult Patients at Kilimanjaro 
Christian Medical Centre. East Afr Science J. 2025: 7(1): 
144-150. https://doi.org/10.24248/easci.v7i1.123 

© Kassam et al. This is an open-access article distributed 
under the terms of the Creative Commons Attribution 
License, which permits unrestricted use, distribution, 
and reproduction in any medium, provided the original 
author and source are properly cited. To view a copy of 
the license, visit http://creativecommons.org/licenses/
by/4.0/. When linking to this article, please use the 
following permanent link: https://doi.org/10.24248/
easci.v7i1.123

 

East Africa Science 2025 | Volume 7 | Number 1						                	  		         150

Performance of Hb HemoCue Machine 								               	            www.eahealth.org


