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Abstract

Objective: To determine whether laboratory results
match the preliminary diagnosis, using a model of
malaria diagnosis by clinical staff at Tamale Teaching
Hospital (TTH), Ghana.

Methods: Data of outpatients diagnosed with malaria
in 2012 were collected retrospectively from clinical
notes. Data of the clinicians who provided the
preliminary diagnoses were collected by self-reporting
questionnaire. Statistical analyses were performed with
Epi-Info and SPSS software.

Results: A total of 344 patients were diagnosed with
malaria in 2012, consisting of 186 females and 158
males. The age ranges between one month and 80
years. Forty-four clinicians responded to the
questionnaire, consisting of 12 females and 32 males
with mean £ SD age of 40.2+10.0 years. Respondents
included consultants, medical officers, house officers,

physician assistants, physician specialists and senior
nurses, with mean + SD years since qualification of
11.6+9.8 (range: 1-40 years). Nearly one-half (49%) of
the clinicians reported not normally requesting
laboratory investigations for suspected cases of
malaria, thus not following an evidence-based
approach for preliminary diagnosis. Slightly over one-
half (51%) of the preliminary diagnoses of malaria in
suspected cases were incorrect. However, statistical
assessment of the clinician’s preliminary diagnosis and
the results from laboratory tests for malaria parasites
showed a correlation (p=0.6548 at 95% CI).
Conclusion: Practice of evidence-based medicine and
establishment of a technology-based healthcare system
can lead to decrease incorrect diagnoses and
inappropriate health care management.
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INTRODUCTION

Relentless efforts have been put forth to develop
effective treatments for the most prominent diseases
and to institute management schemes that will allow
for their delivery to the patient population. Yet,
initiation of any treatment relies exclusively on
diagnosis of the condition by the healthcare providers
(i.e. clinicians), which is itself based upon a probability
approach (i.e. an estimate of the most probable
diagnosis among the suspected conditions).

Clinical evidence improves the chance of making
an accurate diagnosis, and more importantly for
initiating the proper therapeutic intervention. This
approach, known as evidence-based medicine, has been
a core tenet of Western medicine for ages. The more
ancient Eastern medicine, however, employs a more
subjective approach, relying on the clinician’s wisdom
and social traditions and which carries a greater risk of
misdiagnosis and delay in appropriate therapy. As
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such, the ‘stasis’ of the traditional Chinese and Hindu
medical systems reflects the civil and moral orders of
their respective cosmologies, while the ‘physis” — the
Greek term for ‘nature’ or ‘change’ from which we get
the term ‘physics’ — of the West’s reflects the
evidence-based approach *.

Medical errors are both harmful to the patient and
costly to the healthcare system. A report from the
United States’ Institute of Medicine (1999) ranked
medical errors as the eighth leading cause of death
nationally, accounting for up to 98,000 annual deaths?.
Healthcare managers and clinicians are valiant in their
ongoing efforts to reduce these numbers. A wide range
of improvements have been made to the clinical
practice of medicine worldwide, benefiting patient
outcomes remarkably3. One such improvement is the
technology-based clinical decision support system
(CDSS), which provides doctors with patient-specific
information.

The CDSS has emerged as a useful tool in
organized and rapid dissemination of information
allowing for a more comprehensive understanding of a
patient’s condition. It may also, however, represent a
tool to improve physicians’ compliance with evidence-
based medicine practices. The use of decision support
tools in a medical facility, such as a hospital, to
facilitate the practice of evidence-based medicine
promises to substantially improve the overall quality of
the healthcare provided to its patient population®.
Indeed, beneficial outcomes have already been reported
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along a number of dimensions, including compliance
with treatment standards, reduced treatment costs, and
improved patient outcomes °.

In Ghana, the healthcare governing and other
funding agencies have exerted extensive efforts and
resources towards controlling and treating malaria and
HIV/AIDS. These efforts have extended beyond the
healthcare facilities, and out into the daily living
environment; for example, widespread media
campaigns have been launched to educate the citizenry
on behaviours and practices that protect against
contraction or transmission of communicable diseases.

Besides the effects on human health,
communicable diseases have serious impact on a
country’s economy, slowing or halting growth and
bringing about severe cycles of poverty. For malaria, in
particular, it has been estimated that up to 10-12
billion US dollars of domestic product are lost every
year in Africa alone®. Accurate diagnosis and timely
initiation of appropriate therapy are crucial aspects of
any effective healthcare treatment  program.
Unfortunately, the late adoption of Western medicine
practices in many African nations poses a challenge.

This study was designed to determine the extent of
cases of preliminary diagnosis of malaria in a
representative tertiary hospital that match with the
subsequent laboratory findings. The findings indicate
the relevancy of laboratory findings to medical
decision-making and provide insight into the current
approach taken by clinicians to evaluate care against a
pre-set standard and how to improve such to benefit
both patient outcome and healthcare costs.

Background

Development of a country’s healthcare industry is
non-linear and dynamic’. Ghana is no exception, and is
persistently challenged by increasing costs of care and
scarce logistics for healthcare providers. Efforts by the
Ghanaian government to provide good quality
healthcare have included publication of the Information
and Communication Technology (ICT) in 20058,
wherein ICT is promoted for its ability to improve the
organization and administration of hospitals and
management of patients, especially for those afflicted
by the most common ailments affecting the local
population.

Malaria represents an important threat to public
health in Ghana. Of the four different species of
malaria that infect humans, Plasmodium falciparum is
the most lethal and accounts for the majority of
infections in Ghana. The non-specific symptoms of
malaria further complicate diagnosis and highlight the
importance of using clinical evidence, such as that
from a blood test® for accurate clinical management.

In the outpatient department of Ghanaian
hospitals, most cases of malaria are diagnosed on the
basis of clinical symptoms, so that treatment is
presumptive rather than based on laboratory
confirmation. Moreover, malaria parasitaemia is
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common among endemic areas, so that a positive
laboratory result does not necessarily mean that the
tested patient has developed the malaria condition. The
main clinical symptoms of malaria — fever and
general weaknesses are non-specific and may be due to
any other infections®.

The mission of the TTH is to promote quality and
affordable tertiary healthcare that is delivered by well-
trained, highly motivated and customer-friendly
professional health staff. The hospital abides by a
mandate to provide advanced clinical health services in
support of tertiary care while serving as a training
ground for undergraduate and postgraduate medical
professionals. Part of this mandate includes research
efforts to advance understanding of the particular
health issues of the population of patients served for
the purpose of improving the conditions of people’s
health in the region (i.e. northern Ghana) for possible
expansion throughout the entire country.

Materials and Methods
Study Design

Malaria was chosen as the focus of this study since
it represents a disease condition that demands most of
the clinical care given by Ghanaian hospitals,
accounting for nearly 50% of all admissions and
outpatient visits. Since the clinical data of the TTH
does not deviate from the nationwide data generated by
the Ghana Health Service, we used it to conduct our
study. The TTH was also selected because of its high
rate of outpatient attendance due to its roles as a
teaching hospital and as a tertiary health service
provider serving nearly 5 million patients in northern
Ghana. It also offers healthcare services to the
neighbouring countries of Burkina-Faso and Togo, and
as a healthcare facility that is conveniently accessible
to a wide variety of patients.

Data Collection

We sort out data of patients with preliminary
diagnosis of malaria, given by any member of the
clinical staff in 2012 at the outpatient (OPD). For the
purposes of investigating the rate of diagnoses based
on evidence, the rate of usage of decision tools by the
clinical staff and the rate of preliminary diagnosis
matched to clinical evidence.

Patient data was collected retrospectively from the
clinical notes from patients’ records at the hospital.
First, the complete collection of paper records (books)
from 2012 for all 7 consulting rooms of the TTH,
which operate simultaneously, were targeted for
random selection to search for patients who received
preliminary diagnosis of and treatment for malaria.

The total number of patients was 344.

The clinicians who provided the preliminary
diagnosis for each of the 344 patients were offered a
self-report questionnaire to obtain study-relevant data.
In addition, some of the clinicians were interviewed in-
person, with the aim of determining opinions on topics
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such as efficiency of the relevant laboratory equipment.
Statistical analyses were performed with Epi-Info and
SPSS software.

Results

The 344 patients selected for study consisted of
186 females and 158 males with average age of
22+22.5 years (reported as mean + SD; range: 1 month
- 80 years, and mode: 1 year).

The 44 clinicians consisted of 32 males and 12
females with average age of 40.2+10.0 years (range: 26
- 73 years). The clinicians represented consultants
(20.5%), medical officers (41.0%), house officers
(4.5%), physician assistants (6.8%) and physician
specialists (22.7%), as well as senior nurses (4.5%)
including nurse in-charges and a deputy director of
nursing services. The clinicians had an average of
qualified years of 11.6+9.8 (range: 1 - 40 years).

Fig. 1. A Chart Showing the Demand for
Laboratory Request by Clinicians
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Fig 1. Chart showing the demand for laboratory request
by clinicians

Nearly one-half (49%) of the clinicians who
treated the patients with suspected malaria did not
request laboratory investigation, thus the evidence-
based approach was not followed in these instances. A
little over one-half (51%) of the preliminary diagnoses
of malaria did not match the true infection status of
these patients.

Ninety-eight percent of the clinicians expressed
interest in working with computers for their healthcare
practice. Less than one-half (43.2%) of the clinicians
reported a moderate level of familiarity with clinical
information technology; much fewer reported a high
level or very high level of familiarity with clinical
information ~ technology  (22.7% or  15.9%,
respectively).

Most (68.2%) of the clinicians reported that they
considered evidence-based medicine as highly relevant
to their professional practice of medicine. A very small
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portion (2.3%) of the clinicians reported not knowing
what evidence-based medicine is.

Tablel. Clinicians’ self-reported responses to
having conflicting thoughts when giving preliminary
diagnosis (without clinical evidence)

Response Frequency Percent
Sometimes 30 68.2
Never 11 25.0
Always 3 6.8
Total 44 100.0

Source: Field survey, 2013

More than one-half (68.2%) of the clinicians
reported sometimes having conflicting thoughts when
giving a preliminary diagnosis (without clinical
evidence). Only one-fourth of the clinicians reported
feeling confident (no conflicting thoughts) when giving
their patients preliminary diagnoses. Very few (6.8%)
of the clinicians reported being indecisive about the
preliminary diagnosis.

Fig 2. Legibilit)égf Clinicians
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Fig 2. Legibility of Clinicians

Since the patient records were hand-written, we
queried the clinicians as to whether the handwriting of
their colleagues may have hindered their ability to
assess the patients’ notes. Slightly more than one-half
(52.3%) of the clinicians reported that the handwriting
was not legible. Only 18.2% of the clinicians reported
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the legibility of their colleagues’ writing to be poor and
4.5% reported it to be very poor. Similarly, 22.7% and
2.3% of the clinicians reported the legibility of their
colleagues’ handwriting to be clear and very clear
respectively. Overall, the clinicians’ preliminary
diagnoses of malaria involved 98.3% (338) of the 344
medical records of all cases initially classified as
malaria from the outpatient register. Of the patients
who received a preliminary diagnosis of malaria, only
166 underwent laboratory testing to confirm the
diagnosis. Among those, 60 received positive
confirmation of the malaria diagnosis and 66 received
negative results that refuted the preliminary diagnosis;
the remaining 40 patients had no laboratory results
available in the medical records.

Statistical analysis showed no significant
difference in the clinician’s preliminary diagnosis of
malaria and the corresponding laboratory results of
malaria parasites (p=0.6548 at 95% CI).

Discussion

This research study was designed based on the
following formulated objectives for investigation.

First, the generally accepted theory is that there is
a positive association between a clinician’s preliminary
diagnosis of malaria and the corresponding laboratory
test’s detection of malaria parasites. This theory was
confirmed in the current study, as the statistical
analysis indicated no significant differences between
the TTH clinicians’ preliminary diagnosis and the
corresponding laboratory findings of malaria. Thus, the
number of cases with discrepancies between the
preliminary diagnosis and the clinical evidence are
acceptable.

The second key objective of this study was to
determine the need for decision support tools in
healthcare delivery at the TTH. The clinicians in this
study indicated a prevalent problem of experiencing
conflicting thoughts when coming up with a
preliminary diagnosis (without clinical evidence) and
of being able to easily read the hand-written notes on
patients written previously by their colleagues. These
two problems represent challenges to provision of
continuous and accurate medical care. In addition, the
clinicians also indicated being unable to follow a
patient’s progress over time due to inadequate
recording or loss of records for that patient. Having
medical records in an electronic format and organized
in a central database, such as facilitated by the use of
ICT and decision support tools, will not only allow for
the ready availability but also more comprehensive and
accurate recording and interpretation, thereby reducing
the risk of medical error and the cost of healthcare.

The overall attitude of the clinicians in this study
was promising, with a near complete expression of
interest in working with computers in the professional
healthcare setting. Even though the majority of the
clinicians indicated that they do not know what CDSS
is precisely, they still viewed it as a potentially
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beneficial tool to improve their medical decision-
making.

The fourth objective of the research was to
investigate the attitudes towards evidence-based
medicine among the clinicians. The 49% of clinicians
who did not request any laboratory testing to confirm
their preliminary diagnosis indicated a corresponding
attitude of indifference towards adopting evidence-
based practices. Ultimately, instituting evidence-based
practices may be a challenge in this environment.

Limitations

Research of this magnitude cannot be conducted
without some limitations, particularly those related to
the time and effort involved and to the financial
resources required to support them. Hence, our small-
scale study was as a result of these limitations, and we
attempted to overcome them by performing the
sampling of medical records and giving of the self-
report questionnaire in a single facility.

Another important limiting condition of the current
study is the diversity of interventions that were used for
each of the 344 patients’ records included in the study.
The interventions were tailored to the clinicians’ expert
opinions of the needs for each clinical situation, such
as individualized protocols designed for specific work-
up pathways.

In addition, the sensitivity and specificity of
various forms of laboratory analyzer devices for the
malaria parasites were not considered in this study
either, which could be a source for other errors in
diagnosis. In spite of all these challenges, however, the
research provides useful insights into clinician attitudes
and areas for improvement in clinical management of
patients in Ghana.

Conclusion

The study gave insights into how some errors in
misdiagnosis may be remedied by the use of CPOE,
namely by eliminating confusion caused by illegible
writing in patients’ medical records and lost or missing
records. Hence, Practice of evidence-based medicine
and establishment of a technology-based healthcare
system can lead to decrease incorrect diagnoses and
inappropriate health care management.

Recommendations

1. Health information technology certainly has great
potential to improve patient safety, especially
when the strategy of computerized provider order
entry (CPOE) is employed. Yet, the potential of
health information technology remains unrealized
in Africa.

2. Optimal use of decision support tools in medicine
requires the complete harmonization of multiple
hospital and ambulatory information systems,
including those of the clinical laboratory,
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radiology, medical recordkeeping, pharmacy and,
possibly, health claim management.

3. The enthusiasm cited by the clinicians in the
present study for use of information technology in
their practice of medicine is promising. It is
therefore recommended that the Ghanaian
government and other stakeholders adopt the
clinical decision support system in the TTH, in
particular, and consider it for adoption in
healthcare facilities across the entire country of
Ghana.

4. The range of patient disease outcomes assessed in
this study reveal the known lack of medical
investigations for clinical interventions, which
would otherwise be used with the aim of
decreasing diagnostic errors and subsequent
initiation of inappropriate medical interventions.

5. Additional work is needed to determine how to
promote and firmly establish evidence- based
approaches so that the rate of medical diagnostic
errors is minimized to the greatest extent possible.
It is expected that with heightened awareness of
this problem, more studies will be conducted, even
privately within individual healthcare facilities or
as large-scale cross-country studies, such as
randomized controlled trials to test different
approaches.
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