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TheWorldHealth Organization’s policy on laboratory test of all suspectedmalaria cases before treatment has not yielded significant
effects in several rural areas of Sub-Saharan Africa due to inadequate diagnostic infrastructure, leading to high morbidity and
mortality rates. A cross-sectional randomized study was conducted to evaluate the validity of clinical malaria diagnosis through
comparison with microscopy and rapid diagnostic test kits (RDTs) using 1000 consenting outpatients of a tertiary hospital in
Nigeria. Physicians conducted clinical diagnosis, and blood samples were collected through venous procedure and analyzed for
malaria parasites using Giemsa microscopy and RDT kits. Microscopy was considered the diagnostic “gold standard” and all data
obtained were statistically analyzed using Chi-square test with a 𝑃 value <0.05 considered significant. Malaria prevalence values
of 20.1%, 43.1%, and 29.7% were obtained for clinical diagnosis, microscopy, and RDTs, respectively (𝑃 < 0.05). Values of 47.2%,
95.9%, and 77.8% were obtained for sensitivity, specificity, and diagnostic accuracy, respectively, in clinical diagnosis, while RDTs
had sensitivity, specificity, and diagnostic accuracy values of 73.7%, 97.3%, and 88.3%, respectively, when compared to microscopy
(𝑃 < 0.05). Clinical diagnosed malaria cases should be confirmed with a parasite-based laboratory diagnosis and more qualitative
research is needed to explore why clinicians still use clinical diagnosis despite reported cases of its ineffectiveness.

1. Introduction

Malaria infection causes high levels of morbidity andmortal-
ity in Sub-Saharan Africa especially Nigeria [1]. The World
Health Organization (WHO) previously advised presump-
tive diagnosis as the basis for the first-line treatment of
uncomplicated malaria in places where a parasitological test
is not possible [1].This policy allowed uncomplicatedmalaria
illness to be treated by village health workers, shop keepers,
and relatives in the home and thus minimizes delays in
treatment, especially for those living a long distance from
formal healthcare facilities. In most regions in Africa, over
70% of individuals with symptomatic malaria do not initially
seek medical assistance from healthcare facilities but are
self-diagnosed and receive treatments at home with either
traditionalmedications or antimalarial drugs purchased from

local chemists or drug shops [2]. Such symptomatic malaria
individuals only seek further treatment in health facilities
when self-medications with traditional or orthodox drugs fail
and this has a negative effect on the performance of some
malaria diagnostic techniques as well as treatment [3]. The
signs and symptoms as well as physical examination of the
patients by physicians play a key role in clinical diagnosis
because clinical diagnosis is still used for therapeutic care
of most febrile individuals by physicians in several malaria
endemic regions despite some reported cases of its impreci-
sion. Improving the diagnosis of malaria so that therapeutic
care is given to only patients who require it is a public health
priority in Africa especially Nigeria. Early malaria symptoms
vary and are not malaria-specific; they include high fever,
headache, general body weakness, recurrent chills, dizziness,
abdominal cramps, diarrhoea, nausea bouts, vomiting, and
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loss of appetite. Other common but equally life threatening
infections such as febrile ailments and viral and bacterial
infections possess similar signs and symptoms to malaria;
hence, clinical diagnosis is quite challenging and unreliable
[4]. The signs and symptoms of malaria and other tropical
diseases overlap, and this hinders the rate of diagnostic
specificity and sensitivity, thereby increasing the wrong use
of antimalarial drugs and reduction in the effective manage-
ment of patients with nonmalarial febrile illness especially
in malaria endemic regions [4–6]. Healthcare providers with
little diagnostic training in developing countries that also lack
adequate laboratory diagnostic equipment have been able to
manage and diagnose most childhood diseases due to the
clinical algorithms created by the Integrated Management of
Children Illness (IMCI) [6]. In an African region, a com-
monly used clinical algorithm for malaria diagnosis when
compared with a fully trained paediatrician with full access
to adequate laboratory diagnostic equipment showed a very
low specificity rate of 0–9% but a high sensitivity rate of 100%
[7, 8]. The low specificity rate shows the diagnostic challenge
of differentiatingmalaria fromother types of fever in children
based on only presumptive diagnosis.Hence, efficientmalaria
diagnosis is achieved by using both presumptive and labora-
tory based (identification of the parasite) diagnosis [9]. The
World Health Organization currently recommends that all
suspected cases of malaria must undergo laboratory parasite-
based diagnosis (e.g., using microscopy and rapid diagnostic
test kits) before treatment due to inadequate information on
the effectiveness of presumptive diagnosis. This study was
conducted to investigate the validity of clinical diagnosis by
physicians as an effective malaria diagnostic technique when
compared with microscopy and rapid diagnostic test kits in a
tertiary hospital in Rivers State, Nigeria.

2. Materials and Methods

2.1. Study Area and Population. The study was conducted
in Port Harcourt, Rivers State. Port Harcourt is the capital
of Rivers State, it lies along the Bonny River in the Niger,
Delta region of Nigeria, temperature throughout the year is
relatively constant (25∘C–28∘C), relative humidity fluctuates
between 90 and 100%, and it is geographically located at
latitude 4.75∘N and longitude 7.00∘E [10]. A total of 1000
consenting study subjects (irrespective of age and sex)
attending the Outpatient Department of University of Port
Harcourt TeachingHospital, PortHarcourt, Rivers State, were
recruited for the study. Ethical clearance was obtained from
the Rivers State Ministry of Health and the University of
Port Harcourt Teaching Hospital before the commencement
of this study. The inclusion criteria for this study were that
study participants had suspected body temperatures ≥ 38∘C
for less than 10 days, were examined by a physician, and gave
their oral or written consent (consent was obtained from the
parents or guardians of participants below 18 years) to be
part of the research. Exclusion criteria included individuals
undergoing malarial treatment (or took antimalarial drugs
within two weeks before the research), those diagnosed with
mental illness, measles, chickenpox, infected wounds, and
pneumonia, and those with suspected body temperatures

Table 1: Malaria prevalence in relation to diagnostic techniques.

Diagnostic
techniques Number examined Number infected

(%)
Clinical diagnosis 1000 201 (20.1)
Microscopy 1000 431 (43.1)
RDTs 1000 297 (29.7)
𝑋
2 = 124.855, Df = 2, and 𝑃 value = 0.001 (𝑃 < 0.05).

≥38∘C by physicians but did not give their consent to be part
of the study.

2.2. Data Collection. Clinical diagnosis was conducted by
physicians. Blood samples were collected through venous
procedure by trained laboratory scientists and stored in
Ethylene Diamine Tetra Acetate (EDTA) tubes to prevent
coagulation. From the collected blood samples, blood films
(thick and thin) were prepared, stained (using Giemsa stain),
and examined microscopically using established laboratory
procedures [11]. Thick blood films were used to estimate the
level of parasitaemia by counting the number of parasites
against 200 white blood cells with the assumption that each
subject had 8,000 white blood cells/𝜇L of blood. A minimum
of 200 fields were examined before declaring slides negative
for malaria parasite. The RDT kit used was CareStart�
malaria HRP2/pLDH Pf Test Kit (Access Bio Inc., USA) and
the usage was according to the manufacturer’s instructions.
For quality assurance when conducting microscopy, two
trained microscopists viewed each blood film before declar-
ing the slide positive or negative but when conflicting results
arose, a third senior microscopist was used. The RDT kits
were stored at the manufacturer’s recommended temperature
(<40∘C) and quality control and the validity of each kit used
was certified by several laboratory scientists. Data accuracy
was ascertained by double entry of all data obtained.

2.3. Data Analysis. The data obtained for clinical diagnosis
were compared with those for RDT using microscopy as the
gold standard to evaluate sensitivity, specificity, diagnostic
accuracy, positive predictive value, and negative predictive
value using true positives, true negatives, false positives, and
false negatives. Data generated were analyzed using Chi-
square test and a 𝑃 value less than 0.05 was considered
significant.

3. Results

Plasmodium falciparum was the only species of malaria
parasite identified with confirmation from polymerase chain
reaction technique (PCR). Prevalence values of 20.1%, 43.1%,
and 29.7% obtained for clinical diagnosis, microscopy, and
RDTs, respectively (𝑃 < 0.05) (Table 1). Using microscopy as
the diagnostic standard, clinical diagnosis had value of 47.2%,
95.9%, and 77.8% for sensitivity, specificity, and diagnostic
accuracy, respectively, while RDT had sensitivity, specificity,
and diagnostic accuracy values of 73.7%, 97.3%, and 88.3%,
respectively (𝑃 < 0.05) (Table 2).
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Table 2: Diagnostic efficiency of presumptive diagnosis and RDTs using microscopy as a standard.

Diagnostic techniques Diagnostic parameters (%)
SN SP DA PPV NPV

Clinical diagnosis 47.2 95.9 77.8 87.1 75.5
Microscopy 100 100 100 100 100
RDTs 73.7 97.3 88.3 94.3 85.8
SN = sensitivity; SP = specificity; DA = diagnostic accuracy; PPV = positive predictive value; NPV = negative predictive value; and𝑋2 = 10.150, Df = 4, and 𝑃
value = 0.038 (𝑃 < 0.05).

4. Discussion

The only malaria parasite observed in this study was Plas-
modium falciparum. This observation agreed with reports
from some similar studies which identified only P. falciparum
as the only malaria parasite present [12, 13]. According to
the World Health Organization, P. falciparum is the most
prevalent malaria parasite in most regions in Sub-Saharan
Africa [14].The overall malaria prevalence in this study using
Giemsa microscopy as the gold standard was 43.1%. The
study prevalence is comparable to 46.6% reported in Zamfara
State [15], 40.8% in Rivers State [16], and 40.5% in South-
Eastern Nigeria [17] but lower than 72.5% in Rivers State [18],
85.7% in Enugu State [19], and 71.4% in Cross River State
[20]. The study prevalence (43.1%) is higher than 15.0% in
Ogun State [21] and 14.7% in Lagos [22]. The prevalence of
malaria in this study was significant and could be attributed
to some environmental conditions such as temperature and
humidity of the study area; Anopheles species thrive well in
areas with warm temperature (25∘C–28∘C) and high relative
humidity (90–100%) as well as lack of use of mosquito
nets and blocked drainage facilities (which cause flooding
and accumulation of stagnant water bodies during intense
rainfall, thus increasing breeding and competence levels of
Anopheles species). The sensitivity, specificity, and diagnostic
accuracy recorded for clinical diagnosis was lower than those
of RDT using microscopy as the diagnostic standard. There
is need to review the use of clinical diagnosis due to its
significant underdiagnosis recorded in this study, although
some physicians in most malaria endemic regions claim that
prompt treatment of suspected malaria cases (especially in
children) reduces the progression of mild malaria to severe
malaria.The continual usage of clinical diagnosis alone could
have detrimental effects like drug abuse and malaria parasite
resistance to antimalarials. RDTs were created to address
some shortcomings ofmicroscopy, and someprevious similar
studies reported low sensitivity (below 100 parasites/𝜇L)
and diagnostic accuracy for RDTs [23, 24] but data from
this study showed that RDTs (if used and stored properly)
had a significant higher sensitivity and diagnostic accuracy
than clinical diagnosis. However, RDTs should be used to
complement microscopy or alone when expert microscopy
is unavailable especially in rural malaria, endemic areas of
developing countries which lack well-equipped laboratories
or expert microscopy for malaria diagnosis. It is vital to
properly diagnose malaria especially in malaria-endemic
regions, because it will help improve the diagnosis and
treatment of other febrile (nonmalaria) infections and limit

antimalarial usage to only malaria parasite-based test true
positives. The findings from this study buttress the World
Health Organization’s policy that all clinical diagnosis must
be confirmed by a laboratory parasite-based diagnosis before
the administration of antimalarials to prevent malaria misdi-
agnosis and drug resistance.

5. Conclusion

Clinical diagnosis is not a reliable malaria diagnostic tech-
nique especially in Sub-Saharan Africa due to inadequate
local epidemiological data on malaria and the presence of
other febrile ailments which possess similar signs or symp-
toms with malaria. Therefore, all suspected malaria cases
(clinical diagnosis) should be confirmed with a laboratory
test.

Conflicts of Interest

The authors declare that there are no conflicts of interest
regarding the publication of this paper.

Acknowledgments

The authors thank the physicians, laboratory staff, and con-
senting study participants of University of Port Harcourt
Teaching Hospital for their support.

References

[1] World Health Organization, “World Malaria Report,” http://
www.who.int/malaria/, 2012.

[2] M. Amexo, R. Tolhurst, G. Barnish, and I. Bates, “Malaria
misdiagnosis: Effects on the poor and vulnerable,” The Lancet,
vol. 364, no. 9448, pp. 1896–1898, 2004.

[3] D. Chandramohan, S. Jaffar, and B. M. Greenwood, “Use of
clinical algorithms for diagnosing malaria,” Tropical Medicine
& International Health, vol. 7, no. 1, pp. 45–52, 2002.

[4] M. L. McMorrow, M. I. Masanja, S. M. K. Abdulla, E. Kahigwa,
and S. P. Kachur, “Challenges in routine implementation and
quality control of rapid diagnostic tests for malaria-Rufiji
District, Tanzania,” The American Journal of Tropical Medicine
and Hygiene, vol. 79, no. 3, pp. 385–390, 2008.

[5] H. Reyburn, R. Mbatia, C. Drakeley et al., “Overdiagnosis of
malaria in patients with severe febrile illness in Tanzania: a
prospective study,” British Medical Journal, vol. 329, no. 7476,
pp. 1212–1215, 2004.

[6] T. W. Mwangi, M. Mohammed, H. Dayo, R. W. Snow, and K.
Marsh, “Clinical algorithms for malaria diagnosis lack utility

http://www.who.int/malaria/
http://www.who.int/malaria/


4 Journal of Tropical Medicine

among people of different age groups,” Tropical Medicine &
International Health, vol. 10, no. 6, pp. 530–536, 2005.

[7] B. A. Perkins, J. R. Zucker, J. Otieno et al., “Evaluation of an
algorithm for integratedmanagement of childhood illness in an
area of Kenya with high malaria transmission,” Bulletin of the
World Health Organization, vol. 75, no. 1, pp. 33–42, 1998.

[8] M.W.Weber, E. K. Mulholland, S. Jaffar, H. Troedsson, S. Gove,
and B. M. Greenwood, “Evaluation of an algorithm for the
integrated management of childhood illness in an area with
seasonal malaria in the Gambia,” Bulletin of the World Health
Organization, vol. 75, no. 1, pp. 25–32, 1998.

[9] D. J. Kyabayinze, J. K. Tibenderana, G. W. Odong, J. B.
Rwakimari, and H. Counihan, “Operational accuracy and
comparative persistent antigenicity of HRP2 rapid diagnostic
tests for Plasmodium falciparum malaria in a hyperendemic
region of Uganda,”Malaria Journal, vol. 7, article 221, 2008.

[10] D. N. Ogbonna, G. T. Amangabara, and T. O. Ekere, “Urban
solid waste generation in Port Harcourt metropolis and its
implications for waste management,” Management of Environ-
mental Quality: An International Journal, vol. 18, no. 1, pp. 71–88,
2007.

[11] M. Cheesbrough,District Laboratory Practice in Tropical Coun-
tries, Bulterworth – Heinemann Ltd., Oxford, UK, 2nd edition,
2005.

[12] A. Abah and B. Temple, “Prevalence of malaria parasite among
asymptomatic primary school children inAngiama community,
Bayelsa State, Nigeria,”TropicalMedicine and Surgery, vol. 4, no.
1, pp. 203–207, 2015.

[13] K. Pondei, L. Epidor, and N. Eno, “Prevalence of the malaria
parasite in screened blood in a tertiary health centre in
the malaria–endemic Niger–Delta region of Nigeria,” Global
Advance Research Journal of Microbiology, vol. 1, no. 11, pp. 188–
193, 2012.

[14] World Health Organization, African Malaria Report, WHO
Press, Geneva, 2003.

[15] B. Garba, A. Muhammed, A. Musa et al., “Diagnosis of malaria:
a comparison between microscopy and rapid diagnostic test
among under five children at Gusau, Nigeria,” Sub—Saharan
Africa Journal of Medicine, vol. 3, pp. 96–101, 2016.

[16] S. E. Amala and C. P. Nwibani, “Malaria in pregnancy and its
associationwithABOblood group and haemoglobin genotype,”
International Journal on Developmental Research, vol. 5, no. 8,
pp. 5317–5320, 2015.

[17] C. J. Uneke, O. Ogbu, and V. Nwojiji, “Potential risk of induced
malaria by blood transfusion in South-eastern Nigeria,”McGill
Journal of Medicine, vol. 9, no. 1, pp. 8–13, 2006.

[18] S. O. Nzeako, F. O. Nduka, and O. A. Origie, “Prevalence
of malaria in pregnant women attending antenatal care at
University of Port Harcourt Primary Healthcare Centre Aluu,
Port Harcourt, Rivers State, Nigeria,” International Journal of
Scientific Research in Environmental Sciences, vol. 1, no. 10, pp.
263–272, 2013.

[19] E. E. Ayogu, C. C.Ukwe, and E.O.Nna, “Assessing the reliability
of microscopy and rapid diagnostic tests inmalaria diagnosis in
areas with varying parasite density among older children and
adult patients in Nigeria,” Journal of Postgraduate Medicine, vol.
62, no. 3, pp. 150–156, 2016.

[20] E. Udoh, A. Ita, F. Odey et al., “Malariometric indices among
Nigerian children in a rural setting,” Malaria Research and
Treatment, vol. 4, Article ID 716805, 2013.

[21] C. Okangba, C. Elikwu, E. Shobowale, O. Shonekan, and V.
Nwadike, “Histidine rich protein 2 performance in determining

the prevalence of malaria among patients presenting with
clinical symptoms of malaria,” Scientific Journal of Pure and
Applied Sciences, vol. 5, no. 1, pp. 339–350, 2016.

[22] O. Aina, P. Agomo, Y. Olukosi, H. Okoh, B. Iwalokun, and K.
Egbuna, “Malariometric survey of Ibeshe community in Iko-
rodu, Lagos State: dry season,”Malaria Research and Treatment,
vol. 13, Article ID 487250, 2013.

[23] C. K. Murray, R. A. Gasser Jr., A. J. Magill, and R. S. Miller,
“Update on rapid diagnostic testing formalaria,”ClinicalMicro-
biology Reviews, vol. 21, no. 1, pp. 97–110, 2008.

[24] O. Ojurongbe, O. Adegbosin, S. Taiwo et al., “Assessing of clini-
cal diagnosis, microscopy, rapid diagnostictests and polymerase
chain reaction in the diagnosis of Plasmodium falciparum in
Nigeria,” Malaria Research and Treatment, vol. 5, Article ID
308069, 2013.


