
 
 
 

 

 

Correlation between Clinical and Haematological Assessment of Anaemia Among Pregnant 
Women: An Institutional-Based Study 

Irinyenikan T.A.1, 2, Folarin B.J.1,2, Bade-Adefioye M.A.2 Sani I.3 

1Department of Obstetrics and Gynaecology, Faculty of Clinical Sciences, University of   Medical Sciences, Ondo-
City, Ondo State, Nigeria; 2Department of Obstetrics and Gynaecology, University of Medical Sciences Teaching 
Hospital Complex, Akure, Ondo State, Nigeria; 3Research Doctor with the World Health Organization at the 
University of Medical Sciences Teaching Hospital Complex, Akure, Ondo State, Nigeria  

 

 

Background: Anaemia in pregnancy is a public health problem with grave consequences on the mother and the baby 
if not diagnosed early and treated. Clinical assessment of the signs and symptoms the patient present with may be 
used to commence management while awaiting haematological confirmation in order to prevent its complications. 
This study was carried out to ascertain if there is a good correlation between clinical and haematological assessment 
of anaemia. Methods: It was a cross-sectional study carried out at the antenatal clinic of the University of Medical 
Sciences Teaching Hospital Complex, Akure in Ondo State Nigeria where 400 women were recruited by systematic 
sampling. Structured questionnaires were used to collect their data, they had physical examinations done and their 
blood samples were also collected at recruitment for laboratory assessment of anaemia. Data was analysed using SPSS 
version 22. Descriptive analysis was done for relevant variables, Chi Square test and Multivariate Logistic Regression 
Model were used to find if there is a correlation between clinical and haematological assessment of anaemia. The level 
of significance was set at p<0.05. Results: Most of the study participants had tertiary level of education (275,68.8%), 
were traders (161, 40.3%), were nulliparous (142, 35.5%) and in their third trimester of pregnancy (257,64.1%). Many 
were not pale clinically (361,90.1%) and had normal blood pressure (349,87.3%) and pulse rate (396, 99.0%). On 
laboratory assessment 240(60.0%) were not anaemic while 160(40.0%) were anaemic using WHO criteria of 
haematocrit of less than 33% as anaemia. Most of those who were anaemic had mild anaemia. There was a good 
correlation between clinical and haematological assessment of anaemia among the study participants with a Chi Square 
test, X2 =2.24, p=0.012. The Multivariate logistic regression done to further ascertain a correlation between clinical 
and haematological assessment of anaemia showed statistically significant correlation among the tested parameters 
with p=0.000. Conclusion: The study showed a good correlation between clinical and haematological assessments of 
anaemia. This is re-assuring and confirms that with clinical diagnosis of anaemia one may commence management of 
anaemia before haematological results are available to reduce complications of anaemia that could be life threatening. 
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Introduction 

The World Health Organization (WHO) defined 
anaemia as a condition in which the number of red 
blood cells especially their oxygen carrying capacity is 
insufficient to meet the physiological needs of a 
person1. It is a global health problem affecting about 
1.6 billion people with a high prevalence among 
pregnant women 2. It has been reported to be a major 
cause of maternal and perinatal morbidities and 
mortalities 3. Anaemia alone is not a disease but a sign 
of an underlying pathology which if detected clinically 
will need haematological assessment for confirmation. 

In pregnancy, anaemia can be relative or 
absolute with relative anaemia being because of an 
increased plasma volume resulting in dilutional 
anaemia 4. Absolute anaemia occurs because of 
decreased red blood cell production or increased red 
blood cell destruction due to an underlying pathology 
[4]. Anaemia can morphologically be classified into 
three subgroups as macrocytic, normocytic, and 
microcytic hypochromic anaemias 5. This classification 
is based on mean corpuscular volume (MCV) and 
mean corpuscular hemoglobin concentration (MCHC) 
of complete blood count (CBC) which can aid the 
physician to the diagnosis and monitoring of anaemia 
that can easily be cured such as iron deficiency anaemia 
5. 

Symptoms of anaemia include increased 
tiredness/fatigue, dyspnoea and reduced effort 
tolerance and the severity of symptoms depends on the 
degree of anaemia and the rate of decrease of 
haemoglobin 6. To make a diagnosis of anaemia, 
detailed history is of paramount importance and often 
eliminates much of the speculation during 
investigation. The history should include duration of 
the problem, transfusion history, dietary history that 
could suggest the type of anaemia the patient may be 
presenting with, history suggestive of malaria and 
parasitic infections, history of bleeding which could 
suggest an acute loss, and change in bowel habits that 
could suggest inflammatory bowel disease. This is then 
followed by a physical examination noting features 
suggestive of anaemia. Systematic examination of the 
patient directs further investigations and may reveal 
the possible cause. Signs of anaemia include presence 
of pallor, angular stomatitis, glossitis which could be 
seen in cases of nutritional deficiencies and koilonychia 
which may be seen in cases of iron deficiency anaemia 
6. 

The presence of symptoms and signs of 
anaemia usually drive haematological assessment for 
confirmation and to address the possible underlying 
cause. Sometimes the degree of severity of anaemia can 
manifest as tachycardia, hypotension, leg swelling, 
breathlessness or orthopnoea suggesting anaemic heart 
failure 6. Accurate clinical assessment of anaemia and 
complicated cases of anaemia may be lifesaving before 

haematological results are available especially in low- 
resource countries with lack of facilities.  

This study was carried out to find out if there 
is any correlation between a clinical assessment of 
anaemia using the signs presented by the patient with 
the haematological assessment, this can allow prompt 
management of patients thereby preventing life 
threatening complications that are associated with 
anaemia. This study was the first of its kind that will be 
carried out in Ondo State and in Southwest Nigeria to 
ascertain if there is a correlation between clinical and 
haematological assessment of anaemia.  
 
Materials And Methods 
 
Study design: It was a cross- sectional study carried 
out in the antenatal clinic of the University of Medical 
Sciences Teaching Hospital Complex in Akure, Ondo 
State, Nigeria. This teaching hospital is part of the 
hospitals being used in the state for the training of 
undergraduate students at the University of Medical 
Sciences and for the training of resident doctors in 
different specialties. The teaching hospital provides 
services to the people in the state and its environs. It 
serves as a major referral hospital for government 
owned and privately owned hospitals in Ondo State 
and the surrounding states. 
 
Sample Size: This was calculated using Kish Leslie 
formula for cross sectional studies. Using a prevalence 
of anaemia reported in Nigeria as 60% 7, P=0.6, q=0.4, 
d which is the degree of accuracy desired was put at 
5% giving a value of 0.05, Z the standard normal 
deviate usually set at 1.96 corresponds to the 95% 
confidence interval and N the required sample size.  
 
Therefore,  
 
N=Z2 Pq/d2 = (1.96)2 x 0.6 x0.4/ (0.05)2 = 369, this 
was approximated to 400. 
 
Patient recruitment:  The study was conducted over 
16weeks from 16th of August 2022 to 16th of 
December 2022. A total of 1,600 women were 
anticipated to present for antenatal clinic during the 
study period based on the previous antenatal clinic 
records where an average of 100 patients were seen 
every week with a total of 4,800 patients in the 
previous year. The antenatal clinic is run twice in a 
week because of the patients load. Using a sample size 
of 400, the patients were recruited by systematic 
sampling technique as 1,600/400=4, thereby every 4th 
patient was then selected from the list of the antenatal 
clinic attendees to give a total of 25patients per week. 
 
Inclusion criteria: This included only the women 
who have been attending antenatal clinic at the facility 
and who consented to participate in the study. 
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Exclusion criteria: Women who did not give 
consent, who have been transfused in the index 
pregnancy for anaemia and those presenting for 
booking were excluded. 
 
Data Collection: Data were collected over a period of 
sixteen weeks and during this period 400 pregnant 
women were recruited. The women were interviewed 
with copies of a structured questionnaire administered 
by trained research assistants who also helped in the 
collection of the blood samples. From each of the 
recruited woman, 3mls of venous blood was collected 
from the antecubital vein using plastic disposable 
syringes into sample bottles containing ethylene 
diamine-tetra acetic acid (EDTA) and the bottles 
labelled accordingly before they were sent to the 
haematology laboratory of the hospital. The doctors 
performed the clinical assessment for anaemia in the 
study participants while the packed cell volume and red 
cell morphology were carried out in the haematology 
laboratory of the hospital.  
 
Ethical Approval: Ethical approval for the study was 
obtained from the University of Medical Sciences 
Teaching Hospital Complex, Ondo ethics committee. 
 
Consent: Consent was taken from each patient 
recruited into the study. Those who gave consent and 
participated in the study had the opportunity of getting 
their results and those who had low packed cell volume 
were treated accordingly.  
 
Data Analysis: Data obtained were analysed using the 
Statistical Package for Social Sciences (SPSS Version 
22). Descriptive statistics were computed for all 
relevant variables and the correlation between the 
clinical and haematological assessment of anaemia was 
tested using the Chi square test and Multivariate 
logistic regression. The level of significance was set at 

𝑃 < 0.05.  

Results 

The results showed that most of the women had 
tertiary level of education, 275(68.8%) but were mostly 
traders 161(40.3%). They were mostly nulliparous 142 
(35.5%) and in their third trimester of pregnancy 
257(64.1%). This is as shown in Table 1. 

Table 2 showed the physical examination 
findings of the study participants, from their 
conjunctival pallor assessment, 361(90.1%) were not 
pale, 37(9.3%) had mild pallor, 1(0.3%) had moderate 
and severe pallor respectively. Many of them did not 
have fever as normal temperature recording was 
reported in 336(84%). Most of them had normal pulse 
rate ranging between 60 to 100 beats/ minute, 
396(99%) and normal blood pressure 349(87.3%). 
 

Table 1. Socio-demographic and Obstetric 
Characteristics of the Study Participants 

 
 
Table 2: Clinical Parameters of the Study Participants 

  
 
The haematological indices of the participants showed 
that 160(40%) were anaemic and 240 (60%) were not 
anaemic using WHO classification of anaemia. Among 
the anaemic participants, 124(77.5%) had mild 
anaemia while 36(22.5%) had moderate anaemia, none 
of them had severe anaemia as shown in Table 3 
below. 

Using the Chi square to find if there is a 
correlation between clinically identified pallor with 
haematological assessment for anaemia showed that 
most of the participants who were reported not to be 
pale were not anaemic, 216 in the not anaemic and 145 
in the anaemic group. Similarly, one of those with 
moderate pallor was anaemic and this was not present 
among the anaemic group. This was statistically 
significant, X2= 2.24 and p=0.012. This is shown 
Table 4. 
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Table 3: Haematological Indices of the Study Participants 

  
 
 
Table 4: Association between Conjunctival Pallor and 
Haematocrit of the Study Participants 

 
 
 
Table 5: Multivariate Logistic Regression Model to 
ascertain the correlation between clinical anaemia and 
the red cell indices. 

 
 

A Multivariate Logistic Model was used to 
assess if there is any possible correlation between 
clinically diagnosed anaemia and haematological red 
cell indices using the non-anaemic as the reference 
category. Only those with mild anaemia diagnosed 
clinically showed statistically significant correlation 
with the haematological red cell indices while there was 
no statistical correlation among those with moderate 
anaemia and severe anaemia. This is shown in Table 5. 

Discussion 

Anaemia is a reduction in red cell haemoglobin 
concentration and the commonest nutritional 
deficiency that occurs in pregnancy globally8. It is a 
major public health problem that can cause adverse 
pregnancy outcomes for both the mother and the 

baby9. According to WHO and the Centre for Disease 
Control and Prevention, anaemia in pregnancy is 
regarded as haemoglobin concentration of less than 11 
g/L or a packed cell volume of less than 33% 10,11. 
Based on this definition many women in sub-Sahara 
Africa will be classified as been anaemic. 

This study showed that most of the 
participants were educated and gainfully employed 
which may suggest that they would have access to 
information and can adequately take care of 
themselves and their babies. However, it is still 
surprising that up to 40.0% of the women were 
anaemic even though they were booked patients and 
would probably have been placed on haematinics. The 
reason for this high prevalence could have been 
because they live in malaria endemic region and some 
of the women could have had malaria infection which 
has been reported as the commonest cause of anaemia 
in pregnancy 12.  

Though majority of the women had mild 
anaemia (124, 77.5%) which may be less life 
threatening, but this can still cause some degree of 
incapacitation in their daily activities and should also 
be addressed. The mild anaemia reported among the 
participants could be because of previously treated 
malaria infection and some cultural beliefs surrounding 
dietary intakes in pregnancy which have been reported 
in a similar study 13. 

Evaluation of patients with anaemia require 

both clinical and haematological assessment for 
confirmation and to possibly give a clue to the 
underlying cause. Physical assessments are often 
done by checking for pallor and features that could 
suggest severity such as blood pressure and the pulse 
rate of the patient. In this study, most of the anaemic 
patients were noticed to have mild pallor and normal 
blood pressure and pulse rate which further 
confirmed that they were not suffering from the 
complications of anaemia6. The haematological 
parameters also showed that the study participants 
had mild anaemia which was in keeping with the 
clinical assessment. Therefore, when a diagnosis of 
anaemia is made, large number of other specific tests 
may be requested to confirm the clinical findings 
and the underlying aetiology 14. 

The Chi square test and the multivariate 
logistic regression done further confirmed there is a 
correlation between clinical and haematological 
assessments of anaemia among the participants. 
This finding suggests that with comprehensive 
clinical evaluation using the patient’s history and 
physical assessment one can make a diagnosis of 
anaemia and institute management while awaiting 
haematological reports, this is life saving and can 
help prevent life threatening complications of 
anaemia. 
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Conclusion 

This study showed that there is a good association 
between the clinical assessment of anaemia and 
haematological assessment. Therefore, while a 
comprehensive laboratory evaluation is essential for 
definitive diagnosis and management of anaemia, the 
history and physical examination of the patient can 
also indicate the presence of anaemia, this can be 
lifesaving in low resource countries where facilities for 
complete haematological assessment of patients with 
anaemia may be lacking. 
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