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Background: Malaria remains a serious public health issue in Uganda. World Health
Organization recommendations have been implemented which aim to reduce the diagnosis of
malaria without proper testing: all suspected patients should have a rapid diagnostic test before
receiving treatment and certain, more severe cases should undergo blood-smear microscopy.
The audit reported here assessed whether Kisiizi Hospital in Uganda’s Rukungiri District meets
this standard.

Methods: Data were collected over 10 days in May 2014 from a 250-bed private hospital in
rural southwestern Uganda. All patients commencing antimalarial treatment were included;
new cases were found on daily ward visits and their notes were examined to assess whether
diagnostic testing was conducted appropriately. Pharmacy and laboratory records were cross-
checked to improve coverage. Proportions of correctly managed patients were then calculated
and compared by ward, age group, and sex, and assessed for statistical significance.

Results: Fifty-nine patients were included. Of these, 35 were male and the median age was 18
(interquartile range 4.5-31.0). Seven departments were included in the audit; Outpatients con-
tributed the most patients with 25, while Psychiatry the fewest with one. In total, nine patients
were not managed in accordance with guidelines. Three departments correctly tested 100.0%
of patients, with the remainder ranging from 50.0% to 87.5%. Proportionally more adults were
incorrectly managed than children under 18 years, however this was not statistically significant.
Men were significantly (P=0.0242) more likely to be correctly managed than women.
Conclusion: Kisiizi Hospital is performing relatively well in correctly diagnosing patients prior
to treatment, compared to hospitals in similar settings. It must strive, however, for improvement.
Appropriate staff education may help eliminate the difference between sexes and standardize
quality between departments. Improvements in hospital record keeping would facilitate future
audits in this and other areas. Re-audit following the implementation of any changes would
be desirable.
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Background

Malaria remains one of the greatest public health problems facing the developing
world. Conservative estimates place the annual global death toll at 655,000, of whom
86% are children under five.! Ninety percent of malaria-related deaths occur in Africa,’
and in Uganda alone, although much reduced in recent years, Feachem et al estimated
there were 41,648 deaths in 2009.% Sixty-three percent of Uganda’s 37.58 million
people still live in areas of high transmission, making this one of the country’s most
important health issues.* The commonest strain of malaria in Uganda is Plasmodium
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falciparum, making up 90%-98% of all infections,* and the
problem is compounded by Uganda’s high HIV prevalence:
7.2% of adults aged 15-49 years.’ Co-infection with HIV
increases the severity of malaria, particularly in pregnant
women and their neonates. Children under 5 years old, preg-
nant women, and HIV patients are all particularly susceptible
to malaria.®

The World Health Organization (WHO)’” and Uganda
Clinical Guidelines (2010)® both recommend parasitologi-
cal diagnosis before commencing antimalarial treatment,
either by blood-smear microscopy, where laboratory facili-
ties permit, or by rapid diagnostic test (RDT). According
to the WHO and the Uganda Clinical Guidelines (2010),
blood smears should be done in all patients fulfilling any
of the following criteria: patients presenting with signs of
severe malaria; patients who have taken treatment for 2
days, whose symptoms persist; all children under 4 months
of age with signs of malaria; and all pregnant women with
signs of malaria.

Severe malaria is defined as having asexual forms of
P, falciparum in the blood plus any of an extensive list of the
more dangerous signs of malaria, such as acidosis, respiratory
distress, or convulsions.®

The prudent use of these diagnostic tests has seen a
decline in the presumptuous diagnosis of any fever as
malaria; more accurate diagnosis means more appropriate
treatment distribution and therefore better disease control,
faster individual recovery times, and reduced mortality.’
This improved targeting saves resource-poor nations valu-
able funds, both by reducing inappropriate medication use
and by reducing hours lost by the workforce due to illness. '
Since 2007, malaria diagnosis has been offered for free in
the Ugandan public sector, but in a country in which not
only is malaria a considerable public health burden but also
to many fever is synonymous with malaria,!! it is important
to assess the quality of diagnostic practice.

The aim of the clinical audit reported here was therefore
to ascertain the proportion of patients undergoing appro-
priate diagnostic testing for malaria in Kisiizi Hospital,
Uganda, prior to receiving treatment, in accordance with
guidelines.

Methods

Design

This was a clinical audit, comparing current practice against
Ugandan Clinical Guidelines (2010)%, which closely match
those of the WHO, which state that all patients must undergo
a diagnostic test prior to being commenced on antimalarial

treatment, the nature of that test being dictated by several
factors as described earlier.

The standard used was therefore that 100% of patients
receiving such treatment must also have undergone proper
diagnostic testing.

Setting and participants

Kisiizi Hospital lies in Rukungiri District in southwestern
Uganda. The area is mountainous and forested; the sur-
rounding communities are mostly small, poor, rural villages
supported by subsistence agriculture. While there are small
government health centers in several villages, Kisiizi remains
the largest and best-equipped health facility in the area. The
hospital has over 200 beds divided between Medical, Surgical,
Pediatric, Maternity, Isolation, and Psychiatry wards.

It is a private hospital affiliated with the Church of
Uganda, receiving financial and material donations from
overseas, largely from the UK and the Netherlands. The
hospital also runs a successful health insurance scheme,
which allows local participants to access much emergency
health care without direct cost. As a result, while traditional
treatments are still prevalent, local health-seeking behavior
often incorporates the hospital. There is also a nursing college
on site and staffing levels are generally high.

Importantly for this study, the hospital laboratory is capable
of performing parasitological diagnostic tests for malaria.

Data collection

Data were collected over a continuous 10-day period in May
2014. Data collection involved visiting each ward daily at
5 pm and enquiring if any new patients had commenced
antimalarial treatment. If they had, their records were checked
for evidence of diagnostic testing, as well as for any factors
which would require them to have received laboratory blood-
smear microscopy diagnosis, rather than RDT. This was
cross-checked with laboratory records to ensure accuracy and
coverage. The pharmacy was asked to scan every prescription
they filled for antimalarial drugs, so that no cases would be
missed. Patients already known to be on antimalarial treat-
ment would have their notes checked daily for the length of
their admission, as patients who receive an RDT but who do
not respond to treatment within 2 days should then undergo
microscopic diagnosis.® All patients receiving antimalarial
medication were included.

To allow the inclusion of the Outpatient Department,
where many malarial patients are seen, the history sheets
attached to prescriptions were also scanned by the pharmacy.
Ifthe nature of the diagnostic test performed was unrecorded,
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the patient was looked up in the laboratory logbook, which
held the information. If their name was also absent from
the laboratory, it was assumed no diagnostic test was
performed.

Data analysis

The proportion of the total patients who were correctly man-
aged was calculated and then the figure was stratified by ward
or department, sex, and age group. Statistical analysis was
then performed to assess whether the differences between any
of these groups were statistically significant. Fisher’s exact
test was used in place of the chi-square test as the values
involved were often small.

As two patients did not have their ages recorded, calcu-
lations involving comparisons based on age groups did not
include these two patients. This explains any inconsistency
in percentages provided.

Ethical statement

This project involved a clinical audit using pre-existing data
so ethical approval was not required. All data were treated
with the strictest confidence throughout, and no patient identi-
fiers were used at any point. This research complies with the
guidelines of the Declaration of Helsinki.

Results

A total of 59 patients met the inclusion criteria for this audit.
Patient demographic information is summarized in Table 1.
Age was not recorded in the notes of two patients but data
were otherwise complete. Of the 59, 35 (59.3%) patients
were male and Outpatients provided the greatest number
of malaria patients: 25 (42.4% of the total). It should be
noted that only five patients were included, collectively,
from Maternity (two), Surgical (two), and Psychiatry (one);
these small figures make interpretation of the data and the

Table | Patient information

Characteristic Data
Median age, years (interquartile range) 18 (4.5-31.0)
Sex, n (%)
Male 35 (59.3)
Female 24 (40.7)
Ward/department, n (%)
Outpatient 25 (42.4)
Medical 8 (13.6)
Surgical 2 (34)
Pediatric 16 (27.1)
Maternity 2 (34)
Isolation 5(8.5)
Psychiatry I (1.7)

conclusions drawn from them less significant, relative to the
other units.

In total, 50 of the 59 patients (84.7%) were appropriately
diagnosed prior to treatment. Of the nine patients managed
contrary to guidelines, four (6.8% of patients) had no diag-
nostic test, two had a negative RDT but received treatment,
two had both a negative RDT and negative blood smear but
received treatment, and one had a positive blood smear but
received no treatment.

As shown in Table 2, three wards (Surgical, Isolation, and
Psychiatry) performed the correct diagnostic test in every
patient. These eight patients, however, represent only 13.6%
of the hospital’s malaria cases during this period, a very
small figure. The remaining departments achieved propor-
tions ranging from 87.5% in Pediatrics to 50% in Maternity,
the lowest figure, although again, this figure represents only
two patients.

The youngest patient found with malaria was 9 months
old and the oldest was 80 years old. There were 28 children
under the age of 18 in this audit (49.1% of the total). As
shown in Table 3, the proportion of this age group that was
inappropriately managed was approximately half of the figure
among those aged 18-30 and those over 30 years: 10.7%
compared to 20% and 21.4%, respectively.

Lastly, Table 4 demonstrates the difference between
male and female patients. Men constituted almost 60% of
all patients and were significantly more likely to be managed
according to the guidelines: 94.3% compared to 70.8% of
females (P=0.0242).

Given the small number of patients who were inappro-
priately managed, data analysis using Fisher’s exact test
revealed that only the difference between correctly diagnos-
ing males and females was statistically significant at the 5%
level. Between wards or departments, the largest difference
in the percentage of correctly treated patients was between
Maternity and Isolation (1/2 [50%] vs 5/5 [100%] patients

Table 2 Number and proportion (n [%]) of patients correctly
managed, stratified by ward or department

Ward/ In accordance Not in accordance Total
department  with guidelines  with guidelines

Outpatient 21 (84.0) 4 (16.0) 25 (42.4)
Medical 6 (75.0) 2 (25.0) 8 (13.6)
Surgical 2 (100.0) 0 (0.0) 2 (34)
Pediatric 14 (87.5) 2 (12.5) 16 (27.1)
Maternity I (50.0) | (50.0) 2(34)
Isolation 5 (100.0) 0 (0.0) 5(8.5)
Psychiatry | (100.0) 0 (0.0) 1 (1.7)
Total 50 (84.7) 9 (15.3) 59 (100.0)
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Table 3 Number and proportion (n [%]) of patients correctly
managed, stratified by age

Age group, In accordance Not in accordance  Total
years with guidelines  with guidelines

<I8 25 (89.3) 3 (10.7) 28 (49.1)
18-30 12 (80) 3 (20) 15 (26.3)
>30 I'1(78.6) 3(21.4) 14 (24.6)
Total 48 (84.2) 9 (15.8) 57 (100.0)

treated correctly, P=0.2857) and among age groups, the great-
est difference in the number of correctly treated patients was
between those aged under 18 and those aged over 30 years
(25/28 [89.3%] vs 11/14 [78.6%], P=0.3825).

Discussion

These results show that Kisiizi Hospital is achieving relatively
high compliance with WHO guidelines and the Uganda Clini-
cal Guidelines (2010)"® with regards to the correct diagnostic
testing of patients prior to commencing antimalarial treat-
ment. While not every department is performing perfectly,
the hospital as a whole is operating at a high standard.

It is worth noting that this area of Uganda, the Kigezi
Highlands, lies at relatively high altitude and until recently
malaria was uncommonly a problem, particularly in the dry
season, when this audit was conducted. Anecdotally, locals
note that the seasons have shifted to be later in the year. The
rains have also been less reliable. Against this backdrop,
malaria has slowly become more of a concern and these 59
cases are considered an unusually high number for May. The
relationship between climate change and altered malarial
epidemiology at altitude remains unclear'*"'* but may con-
tribute to these changes.

Elsewhere in Africa, adherence to WHO guidance has
been much poorer. In a 2009 study in rural Ghana, only
10.2% of febrile children were formally tested for malaria;
in one hospital, only four RDTs were performed in 6 months.
Although being appropriately tested was associated with
a lower chance of receiving treatment, 55.8% of children
who tested negative were still given antimalarial medication
and 7.1% of parasite-positive children were treated with

Table 4 Number and proportion (n [%]) of patients correctly
managed, stratified by sex

Sex In accordance Not in accordance Total
with guidelines with guidelines

Male 33 (94.3) 2 (5.7) 35 (59.3)

Female 17 (70.8) 7(29.2) 24 (40.7)

Total 50 (84.7) 9 (15.3) 59 (100.0)

an antibiotic, which could have resulted in unnecessary
morbidity.'¢

A 2012 Nigerian audit of the management of children
with malaria under 5 years old found that only 28.5% of
patients had any diagnostic test performed.'” Of these, just
18.9% had a RDT, showing underuse of what could be an
important resource in combating malaria in developing
countries.

Kisiizi’s figure of 84.7% compliance across the hospital
is considerably better than these examples. That some wards
attained 100% correct procedure should be commended,
despite the small numbers involved. It is particularly encourag-
ing that the Isolation unit followed correct procedure in every
instance as the patients on this ward often have several severe
comorbidities, increasing the risk posed by malaria.'®

The two largest departments by number of malarial
patients were Outpatients and Pediatrics. This was anticipated
as, firstly, almost every patient who is not referred from else-
where is admitted through Outpatients and, secondly, malaria
is often a more serious problem, requiring admission, in
children." Interestingly, it is typically more severe in pregnant
women as well, however this was not reflected in the caseload
of'this audit, perhaps due to expectant mothers not presenting.
Both Outpatients and Pediatrics obtained promising results
(84% and 87.5% correctly treated, respectively).

Given the greater risk in children, pregnant women,
and those with significant comorbidities, it is particularly
important that these audit figures are not just maintained but
improved. If these cases can be managed entirely in line with
evidence-based WHO guidelines, there is a possibility of
reducing morbidity and mortality to a greater degree than in
the general population. Correct management of these groups
should be the primary concern of hospital antimalarial efforts.
The necessity for this focus is augmented by the number of
patients under 18 years almost equaling the number of adults,
reflecting the population of Uganda as a whole.?

The gap in correct management between males and
females gives cause for concern however, as it is both sig-
nificant and unexpected. No explanation for this result is
immediately obvious. It might be expected that the need for
blood smears in pregnant women may be overlooked; how-
ever both pregnant patients had the correct test performed.
It may otherwise relate to the health behaviors of either the
patients with malaria or the staff treating them. Gender roles
remain very traditional in Uganda and this has been shown
to be a barrier to women accessing health care, not just in
Uganda but across sub-Saharan Africa.?’>* Whatever the
cause, this gender inequality should be tackled. It should be
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raised with staff to ensure awareness of the issue and correct
case management. There are weekly medical staff meetings
at which teaching is provided; this could be the subject of
one such tutorial.

Promisingly, blood smears were generally performed over
a RDT when required by guidance. Throughout the audit, there
were no patients below 4 months of age and of the very few
pregnant women, all had blood-smear microscopy, although
one positive result was ignored and treatment withheld. All
patients with symptoms persisting for more than 2 days despite
treatment had already had a blood smear conducted, although
often this was repeated for reassurance. With regard to severe
malaria, it becomes harder to assess the quality of case man-
agement. Several of the factors defining severe malaria are
either difficult or currently impossible to test for at Kisiizi
Hospital, such as the definitive presence of acute kidney
injury or a hematocrit level. Monitoring and documentation
were also frequently insufficient to highlight criteria for severe
disease. Given the inability to reliably identify many severe
malaria cases, it was decided not to include this as a variable
in correct testing. Anecdotally, all of the few recognized cases
were correctly diagnosed by blood-smear microscopy, either
in addition to RDT or alone. Improving monitoring, record
keeping, and access to investigations would allow more sat-
isfactory identification of severe malaria and permit proper
audit of its diagnostic testing. Alternatively, universal use of
blood-smear microscopy would eliminate doubt in this area;
however this negates the purpose of RDT in saving human,
financial, and laboratory resources.

Strengths and limitations

Efforts were made to conduct this research at a consistently
high standard; however, some limitations are recognized.
Firstly, identifying patients for inclusion relied upon ward
staff knowing their patients and the quality of handwritten
notes. Often, patients would be identified by staff as receiving
antimalarial therapy but the notes made no mention of it, or
vice versa if the patient was new to the ward. The record of
the diagnostic test was often difficult to find, particularly as
requests are handwritten and may have been in the laboratory
when the notes were being examined. The inconsistent quality
of note keeping and routine observations also meant that signs
indicating severe malaria were infrequently recorded, neces-
sitating the exclusion of severe malaria as an audit variable. It
is likely, however, that proper recognition of all severe disease
would result in only a small increase in incorrect management
as patients who are noticeably unwell and who return a negative
RDT usually receive a confirmatory blood-smear test.

In some departments, patients’ diagnosis and antimalarial
treatment were only recorded in the laboratory or pharmacy,
making identification difficult. This was a particular problem
in Outpatients, as no master record is kept of the patients seen,
their presenting complaints, or the consultation outcome.
While disagreement between pharmacy prescriptions and
laboratory records of patients’ diagnostic tests was rare, and
therefore ensured as many eligible patients as possible were
captured by the audit, it is feasible that an unknown number
of patients were not included. It also had to be assumed that
any patient filling an antimalarial prescription whose notes
had no record of a diagnostic test, and who had no laboratory
test record, was incorrectly managed. Again, despite reason-
able effort, it was impossible to know if such patients truly
had no diagnostic test.

Furthermore, as the audit continued, doctors and clinical
officers became more aware of its aims and reported that
they were being more careful to follow guidelines. While
this is beneficial for patient health, it means the data col-
lected may not be entirely representative of true hospital
practice. Conversely, it was noted anecdotally that a small
number of clinicians represented the majority of incor-
rect diagnostic procedures. When approached informally,
these members of staff stated that prescribing antimalarial
therapy in patients who were, in their opinion, obviously
suffering from the disease, was a matter of routine. They
viewed diagnostic tests as an unnecessary formality. While
understandable in this setting, this attitude could be harm-
ful, given the body of evidence which stands behind the
correct case-management guidelines. Again, staff education
would probably be sufficient in this instance, or else mak-
ing the process of ordering the tests simpler, facilitating
their correct use.

Conclusion

This audit found that Kisiizi Hospital performs relatively well
in correct diagnostic testing prior to treating malaria. Despite
staff awareness potentially skewing these results and variable
record keeping potentially affecting data quality, this audit
achieved its stated aims.

Disparities between departments and age groups were not
statistically significant; however, the difference in appropri-
ate management between men and women was significant
and requires investigation and improvement. This might be
adequately addressed through staff education, particularly
regarding pregnant women, given their higher risk. Similarly,
better monitoring, note keeping and recording of patient
observations, biochemistry, hematology, and other biological
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markers is required to ensure that cases of severe malaria
are identified.

While these results are very promising, especially given
the compliance of health care facilities in comparable set-
tings, there is room for improvement and future work in this
area could include a re-audit of these criteria, an audit of
antimalarial treatment administration,® or a comparison of
this hospital’s performance against other local, national, or
regional health care institutions to assess the generalizability
of these results. A knowledge, attitude, and practice study
examining the beliefs of medical staff regarding malarial
management and the impact this has on staff practice would
also be enlightening and might provide further avenues to
improve service delivery.
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