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ABSTRACT

Introduction: Despite the distribution of insecticide-treated nets (ITN), and seasonal
malaria chemoprevention (SMC) in Tamale Metropolis, the malaria burden started
increasing in 2021. We described the distribution and trends of malaria cases; and
evaluated SMC and ITN coverages among children under five years (under-5).
Methods: Data sources were District Health Information Management System II
(DHIMS II) at Tamale Metropolis from 2017 — 2021, Ghana Malaria Control Program
reports, Ghana Expanded Program on Immunization and the Ghana Statistical
Services. Variables included: under-5 malaria cases (tested or not tested) and deaths;
ITN distributed to under-5s; and SMC doses distributed. We computed percentages,
constructed CUSUM-2 thresholds for trend analysis. SMC and ITN coverages were
extracted from the DHIMS II as pre-populated indicators (i.e., children under-5 who
got an ITN at measles-2 vaccination, and those who received SMC per cycle). We
compared findings with WHO targets.
Results: Total malaria cases among children under five years were 50,379. Children 1-
4years old accounted for 74.8% (37697/50379). Presumptively-treated cases were
79.28% (13694/17272) in 2017, 54.4% (9586/17626) in 2018, 48.5% (6294/12976) in
2019, 2.1% (144/6742) in 2020 and 10.33% (875/8471) in 2021. Total malaria cases
decreased from 2,300 in January 2017 to 300 mid-period, rising to 1000 from July 2020;
seasonal (July-November) peaks followed similar trends. Mean ITN coverage was
50.8%, while SMC cycle coverages were all below 90%.
Conclusion: While malaria cases resurged in 2021, case fatality rates increased
throughout the period. Presumptive treatment rates decreased, though, still above
WHO target. This inflated neonatal malaria cases. SMC and ITN coverages were poor,
suggesting why malaria cases increased. Findings informed facilitation of health
workers’ discussion forum on adherence to the WHQO’s Test, Treat and Track strategy
and boosting of ITN and SMC coverage, as well as audit into cases and deaths.
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Introduction

Malaria is still endemic and a main cause of
morbidity and mortality in most parts of Sub-
Saharan Africa. About 70% of worldwide burden of
malaria is borne by only 11 countries, 10 of
which are in the WHO Africa Region [1], including
Ghana. The African Region also accounted for 80%
of the global under-5 malaria deaths in 2021 [2].

In 2016, the Ghana Malaria Indicator Survey
revealed that Northern Region had the fourth largest
prevalence of malaria (25%) among children under-
5 years of age and the Tamale Metropolis
contributed the largest proportion (over one-quarter)
of cases [3]. Also, while the general case fatality rate
(CFR) in Ghana had reduced to 0.06% in 2020, the
Northern Region was concerned about the high
number of deaths and CFR (mean above target of
0.15% — the national target for malaria CFR is 0.15
deaths per 100 malaria cases.) especially among
children under-5 [4].

Long-lasting insecticide-treated nets (LLINs or
ITNs); seasonal malaria chemo-prevention (SMC) to
children under-5; and case management are effective
malaria control interventions [2] implemented in the
Tamale Metropolis. Although malaria interventions
have reduced malaria cases in Sub-Saharan Africa by
nearly 70% between 2001 and 2015 [5], among all
age categories, malaria still remained a significant
cause of morbidity and mortality with the burden
actually rising among the under-5s since the year
2000 [6].

In addition, Ghana subscribed to the WHO
recommendation of Test, Treat and Track (3Ts) in
2010 and developed guidelines to that effect [7],
using the District Health Management Information
System (DHIMS 1I) as the single largest tracking tool
in Ghana. Evidence suggests that practitioners may
still not be testing all cases [8], especially some
private facilities.

Data quality is an integral part of disease
surveillance systems [9]. Routine analysis ensures
quality and can help evaluate the effectiveness of
disease control programs [10] and fulfillment of
surveillance [11]. Tamale Metropolis defaulted on
routine analysis for many years.

Our study looked at the distribution of malaria cases
and deaths, and to uncover any peculiarities. At the

same time, a look at presumptive treatment rates
offered insights into how appropriately cases were
managed once they were suspected. While an
appraisal of case fatality rates generated discussions
whether deaths were in right proportions to the trend
in malaria cases or not. Again, we looked at the
distribution of the main malaria control
interventions in the metropolis namely SMC and
ITN, and tried to situate our findings in the context
of how the burden of malaria had been in the Tamale
Metropolis.

Methods

Setting and Population

The study setting was the Tamale Metropolis in the
Northern Region of Ghana. According to 2021
Ghana population and housing census (PHC) the
Tamale Metropolis recorded a total population of
374,744. Data sets from the Expanded Program on
Immunization (EPI) showed the Tamale Metropolis
had estimated the population of children under the
age of 15 years to be 32.5% (121,710/374,744) while
children under five years of age were 15.5%
(57,957/374,744), with a 2021 growth projection of
2.9%. Tamale Metropolis is arranged into four
Health Sub-Districts/Sub-Metros (Bilpeila, Nyohini,
Tamale Central, and Vitting) (Figure 1). Tamale
Metropolis has 44 health facilities of which there are
17 Community-based Health Planning Services
(CHPS) compounds — which are the lowest levels of
care concerned with primary and preventive
services, and refering cases appropriately (Figure 1).

Study design
This was a cross-sectional study involving secondary
data analysis of under-5 malaria data from Tamale
Metropolis, Ghana. We conducted the study from
2017 to 2021.

Data sources

Data were retrieved from the District Health
Information Management System II (DHIMS II) at
the Metropolitan Health Directorate. Other sources
of data included reports to the Malaria Control
Program from within the Metropolis, Expanded
Program on Immunization (EPI) and Ghana
Statistical Survey (GSS).

Data collection and management

From the DHIMS II we downloaded malaria data
sets, including some pre-calculated respective rates.
We also downloaded data from National Malaria



Control Program, Ghana Statistical Services and
Expanded Program on Immunization. All data were
stored on a password-protected computer imported
onto MS Excel for analysis. The age groups used to
record malaria morbidity data in the DHIMS II
were: neonates (0-28 days old); infants (1-11 months
old); children 1-4 years old. The main variables and
pre-calculated rates such as case fatality rates, and
the proportion of children receiving the second dose
of measles vaccine who also received an ITN were
all extracted from the DHIMS II (Table 1).

Data analysis

We conducted a descriptive secondary data analysis
on under-5 malaria data from January 2017 to
December 2021. Data were checked for quality,
cleaned, and organized into tables. We calculated
the proportion of malaria cases among the under-5
age groups; number of malaria cases per 1000 under-
5 population; proportion of malaria cases treated
presumptively; and test positivity rates. However,
number of deaths per 100 malaria cases (case fatality
rates), ITN Coverage (proportion of children due for
measles-2 vaccine who got an ITN), and SMC
Coverage {“Percentage of children aged 3-59
months who received SMC per cycle during the
transmission season” [12]}, were extracted from
DHIMS 1II. We constructed cumulative sum
(CUSUM-2) threshold for trend analysis of malaria
cases. The CUSUM 2 threshold was drawn from the
total malaria cases employing the formular: X +
3*SD, (where X = mean, SD = standard deviation).
The mean was obtained for the prior seven months,
skipping the two most recent months so that any
possible incomplete data, discovered later, may not
affect the results.

Ethical Considerations

With the help of Ghana Field Epidemiology and
Laboratory Training Program and School of Public
Health, we sought permission from the Tamale
Metropolitan Health Directorate through the
Northern Regional Health Directorate (Ghana
Health Service). At the time of this data analysis
(2023) all surveillance activities in Ghana were
considered part of the routine activities of the
District/Metropolitan/Regional Health
Directorate(s) and as such did not require ethical
clearance if conducted by a staff (many of the
authors were staff). A copy of a 2017 letter to this
effect each from Director for Surveillance (National)
and Deputy Director Public Health (Northern
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Region) are attached in appendix section. The Data
did not contain personal identifiers. Nonetheless, we
stored data under password.

Results

Age and sex distribution of under-5 malaria cases
The total number of suspected under-5 malaria cases
in the Tamale Metropolis from 2017 to 2021 was
82,522. The total number of under-5 malaria cases
(confirmed and presumed) treated in the metropolis
over the five years was 50,379 cases. Males
accounted for 53.0% (26720/50379) of the total
treated malaria cases. Among the treated malaria
cases, children aged 1-4 years old accounted for
74.8% (37697/50379); neonatal malaria cases in the
metropolis over the five-year period were 1.7%
(845/50379).

Trend in under-5 malaria cases

Total under-5 malaria cases (treated) are shown
compared to cumulative sum (CUSUM 2) threshold.
Total number of cases in January 2017 was 2300,
declined steadily to 250 cases in June 2020. The
number of malaria cases among the under-5s started
rising after June 2020 and into 2021 (Figure 2).

Presumptive treatment rates

In 2017, the proportion of presumptively treated
malaria was 76.1% (13694/17995); 54.4%
(9586/17626) in 2018; 48.5% (6294/12976) in 2019;
2.1% (144/6742) in 2020; and rose to 10%
(875/8471) in 2021. Seventy-four percent,
(626/845) of all neonatal cases were presumptively
treated over the five years.

Case fatality rates (CFR)
In some years (2018) the Tamale Metropolis
recorded CFRs as high as 0.63% (Figure 3).

Malaria control interventions

ITN (LLIN) coverage: For this intervention, the
Vitting Sub-Metro in 2017 achieved a coverage of
98%, while the Nyohini Sub-Metro had 83% in 2020.
All other coverages were below the 80% target, with
2019 coverages all close to zero (Figure 4).

Seasonal malaria chemoprevention (SMC)
coverage: In the years 2019 and 2020, SMC was
given from July to October. However, in 2021 it was
given only from July-September, with October
having 0% coverage. The total three-year SMC doses
distributed was 814,188. For monthly cycle



coverages, July 2017 had 86% while July 2018 saw
83% coverages (Figure 5).

Discussion

Our analysis of the under-5 malaria data revealed
that though there had been periodic surges in malaria
cases none was up to the threshold to declare an
outbreak of  malaria. Neonates were
disproportionately subjected to treatments without
testing, though the practice improved towards the
year 2020.Also, case fatality rate in some years
(2018) were as high as 0.63%. In addition, only
Vitting Sub-Metro in 2017 and Nyhini Sub-Metro in
2020 had ITN coverages above the target. Lastly,
SMC monthly cycle coverages in only July of 2017
and 2018 were up to 86% and 83% respectively.

Demographic characteristics of under-5 malaria
cases

The demographic characteristics of recorded under-
5 malaria cases revealed a slight male predominance
for the five years. Similarly, Dao and colleagues in
2021 reported male predominance when they
assessed the burden of malaria among children
under-5 and their caregivers’ health seeking behavior
in an artisanal mining site in Ghana [13]. Children
aged 1-4 years accounted for more than three-
quarters of all malaria cases. When Khagayi and
team (2017) used a Bayesian model to assess the
relationship between prevalence of malaria among
various age groups, they found that children aged 1-
4 years had higher malaria prevalence and mortality
than adults [14]. For each age category, malaria
cases declined steadily from 2017 to the lowest in
2020, and started increasing in 2021.

Trends in malaria cases

Neonatal malaria made a sharp decline annually.
This is despite a yearly projected average population
growth of about 2.1% [15]. The reduction therefore,
may suggest improvement in case management such
as clinicians’ increased compliance to the test-before-
treat guidelines by NMCP [16] and WHO [17]. Also,
under-reporting of cases due to disruption of service
by Covid-19 [18] could have contributed to the low
number of cases in 2020. Furthermore, the
availability of test logistics may have influenced
compliance to the test, treat and track (3Ts) policy,
while compliance itself reduced all malaria cases as
well as unnecessary treatments. A randomized
controlled trial found that RDT helped reduce
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unnecessary  administration of  anti-malarial
medications, but at the same time did not reduce the
prescription of anti-malarial medications to those
who needed them [19]. A review and meta-analysis
stated that using the RDTs correctly in low resource
areas could confirm diagnosis, speed up care and
prevent inappropriate prescription and cost [20].
Contrary to the foregoing, Bonko et al., (2019) in
Burkina Faso thought that RDTs may actually lead
to overestimation of febrile illness (malaria) [21].

Distribution of under-five years old malaria cases
by time; and proportion presumptively treated
Tamale Metro recorded the lowest levels of malaria
cases in mid-2020 coinciding with the peak of the
Covid-19 pandemic. According to WHO (2021),
Covid-19 had a possibly significant impact on
malaria control by disrupting supply of logistics, but
this impact was difficult to measure [18]. Records-
keeping might also have been disrupted by the
Covid-19 Pandemic. To buttress this, for the year
2020, Zimbabwe had recorded malaria cases in
excess of each of the three preceding years,
presumably due to disruptions in malaria prevention
and care [22]. Over the reviewed years, in Tamale
Metropolis, no case crossed the CUSUM-2
threshold, suggesting that no ‘outbreak’ of malaria
occurred. This suggests that malaria control
interventions have had a positive impact on the
disease possibly reducing transmissions.

The proportion of cases that were presumptively
treated was arguably a key factor that influenced the
trends in malaria cases at the time in the Tamale
Metropolis. Being a proportion of the total malaria
cases treated, high presumptive rates implied that a
lower proportion was tested or confirmed before
treatment. Many instances saw large numbers of
malaria cases treated presumptively especially in the
year 2017 when these proportions averaged over
70% among each age category. However, in the year
2020 the proportion of presumptively treated cases
averaged about 2%. This finding suggests care givers
were adhering to the policy of testing for malaria
before treating which, in turn reduced unnecessary
treatments. Although, closer to the WHO
recommendations of testing all cases before treating
[7,16], there’s still room for improvement. This is
because Ghana is now in pre-elimination phase, and
presumptive treatment rates should be 0%. In 2020,
the Covid-19 pandemic may have lowered test
thresholds among prescribers. The explanation given



by care providers that non-testing resulted from
logistic downtime was buttressed by a study which
suggested that providing RTD led to significantly
reduced number of inappropriate treatments to
patients who presented with symptoms [19]. Clinical
features alone have very low specificity in malaria
diagnosis, leading to overtreatment [23].

Case fatality rate (CFR)

For most parts of the five years, the CFRs were
above the national target, even during the time when
malaria cases and deaths had been reducing, i.e.,
before 2021. This was a matter of concern and
required further investigation, such as clinical audits,
as this falls in the category of factors that require
clinical audit [24].

LLIN coverage

The mean coverage rate was lower than the
minimum 80% [25]. This level of coverage can
stagnate malaria control, and serve as a nidus for
malaria vector resistance since rooms with no LLINs
allow mosquitoes to recuperate, develop resistance
and reproduce [26]. The LLINs are distributed
during Child Welfare Clinics (CWC) at the second
measles-mumps-rubella (or measles-2) vaccination.
So, low measles-2 coverages is expected to lower
LLIN coverage, and the converse may be true.

We thought low LLIN coverage was partly
responsible for the increasing number of malaria
cases. This was similar to a Ghanaian data analysis
from 2015 to 2019 that found malaria cases to be
increasing between 2015 and 2019 [27]. Also, two
separate studies in DRC found that increased
ownership and use of LLINs led to reduced malaria
cases [28,29].
Seasonal malaria (SMCO)
coverage.

Health officers explained that in 2021 LLINs were
distributed for only three months because of logistic
constraints. The Deputy Director Public Health
(DDPH) confirmed this, and said even in October
2021, SMC medications never arrived. The delays
(or lack) were ascribed to re-routing of resources
during Covid-19 pandemic, which might have also
led to reduced human contact. Such interruptions in
SMC distribution and poor coverage, was partly
responsible for malaria case surge. Some authors
have reported similarly and even suggested
extending coverage to children up to 14 years old

chemoprevention
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[30], while others have called for increase in SMC
cycles to five [31].

A meta-analysis found up to 75% decrease in clinical
malaria when SMC was compared to a placebo. The
same authors acknowledged donor fatigue as a
disincentive in continuing the SMC project, as may
be the case with Tamale Metropolis [32]. Also,
reported among the challenges to SMC coverage are
that nutrition, EPI, and SMC do not integrate,
making sustainability difficult once funding declines
[33]. Meaning, malaria control efforts can be
forestalled once this SMC project faces any setback,
leading to resurgence of the disease.

Limitations

Data inconsistencies: Calculating age-group-
specific malaria incidence ratios and ITN coverage
were not feasible, due to lack of case-based data. The
Malaria Elimination Program uses the age groups:
neonates, 1-11lmonths, and 1-4 years, while the
Population Census only makes room for calculating
under-5 and under-2 years old. Therefore, malaria
case distributions were analyzed using program-
specific age categorization. Also, the Elimination
Program tends to now focus on absolute numbers of
cases. This was further compounded by the lack of
data for three-yearly mass distributions. However,
the proxy indicator — the proportion of children due
for measles 2 who also got ITN was readily
accessible in the DHIMS II and was used instead.
This allowed for approximate estimation of ITN
coverages.

Conclusion

High number of malaria cases especially in the first
few years corresponded with above-target
presumptive treatment rates, which inflated the
number of malaria cases, particularly malaria cases
among neonates. The sustained increase in CFR
even during decline in the number of malaria cases
raised the need for investigations such as clinical
audits. Coverages of the two main interventions
were poor.

We recommended that the Metropolitan Director
should organize refresher training for prescribers to
strictly test and treat, aiming at presumptive
treatment rates of 0%. The NMEP should avail
supplies of SMC and LLINs for distribution. As
Public Health Action, we discussed ways of
improving coverage and entreated matching the



distributions with immunization and other Child
Welfare activities. Also, we discussed with the
NMEP ways to conduct case management audits for
in-patient malaria cases, which is currently ongoing.

‘What is already known about the topic

e To the best of the authors’ knowledge, this
topic is the first of its kind in the Tamale
Metropolis, though some authors elsewhere
have conducted studies along similar lines.
For example, Afagbedzi et al., (2022) carried
out a study on “Impact evaluation of long-
lasting  insecticidal nets  distribution
campaign on malaria cases reported at
outpatient departments across all the regions
in Ghana”. However, their study only
looked at one aspect of our topic —
intervention (impact of ITN distribution and
malaria cases). Since the implementation of
the two main malaria control interventions
(SMC and insecticide-treated net
distribution) in the Tamale Metropolis, data
generated from these interventions have not
been analyzed in relation to malaria burden
(especially among children under-5 years
old) to generate insights into how malaria
control is faring with the interventions

‘What this study adds

e Why malaria burden is increasing despite
interventions

e Presumptive treatments can
malaria case numbers

e Findings informed the direction of
discussions on how to boost malaria control
in Tamale

over-rate
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Table 1:List of under-5 variables extracted for analysis in the Tamale Metropolis, 2017 - 2021

Suspected uncomplicated malaria among neonates (0-28days; infants (1-11 months); and children 1-4 years old. By
sex

Suspected uncomplicated malaria tested among (0-28days); infants (1-11 months); and children 14 years old. By
sex

Uncomplicated malaria tested positive among neonates (0-28days); infants (1-11 months); and children 14 years
old. By sex

Uncomplicated malaria presumptively treated among neonates (0-28days); infants (1-11 months); and children I-
4 years old. By sex

Severe Malaria lab confirmed or not: neonates (0-28days); infants (1-11 months); and children 1-4 years old. By Sex

Monthly number of SMC doses distributed.

Monthly proportions of children due for measles 2 vaccine, who got LLIN.

Monthly under 5-years malaria deaths.

Malaria case fatality rates.

Total Malaria by sub-district in the Metropolis.
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Figure 1: Map of Ghana, showing Northern Region and Tamale Metropolis with its Sub-Metros
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Figure 2: Trends in Malaria Cases Among Children Under 5 Years of Age in Tamale Metropolis, 2017 - 2021
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Figure 3: Trend in U-5 Malaria Case Fatality Rates in Tamale Metropolis, 2017 - 2021.
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Figure 5: Monthly Distribution of SMC Coverages in the Tamale Metropolis, 2017 - 2021.
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