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Abstract 

Background:  Febrile children seen in malaria hypo-endemic settings, such as the Greater Accra region (GAR) of 
Ghana are more likely to be suffering from a non-malarial febrile illness compared to those seen in hyper-endemic 
settings. The need for prescribers to rely on malaria test results to guide treatment practices in the GAR is even greater. 
This study was designed to investigate the factors associated with inappropriate artemisinin-based combination 
therapy (ACT) prescription.

Methods:  A survey was conducted in six health facilities in the region in 2015. Treatment practices for febrile out-
patient department (OPD) patients were obtained from their records. Prescribers were interviewed and availability of 
malaria commodities were assessed. The primary outcome was the proportion of patients prescribed ACT inappropri-
ately. Independent variables included patient age and access to care, prescriber factors (professional category, work 
experience, access to guidelines, exposure to training). Data were analysed using Stata at 95% CI (α-value of 0.05). 
Frequencies and means were used to describe the characteristics of patients and prescribers. To identify the predic-
tors of inappropriate ACT prescription, regression analyses were performed accounting for clustering.

Results:  Overall, 2519 febrile OPD records were analysed; 45.6% (n = 1149) were younger than 5 years. Only 40.0% 
of patients were tested. The proportion of patients who were prescribed ACT inappropriately was 76.4% (n = 791 of 
1036). Of these 791 patients, 141 (17.8%) were prescribed anti-malarial injections. Patients seen in facilities with rapid 
diagnostic tests (RDT) in stock were less likely to be prescribed ACT inappropriately, (AOR: 0.04, 95% CI 0.01–0.14, 
p < 0.001) compared to those seen in facilities with RDT stock-outs. Prescribers who had been trained on malaria case 
management within the past year were 4 times more likely to prescribe ACT inappropriately compared to those who 
had not been trained (AOR: 4.1; 95% CI (1.5–11.6); p < 0.01). Patients seen by prescribers who had been supervised 
were 8 times more likely to be  prescribed ACT inappropriately.

Conclusion:  Inappropriate ACT prescription to OPD febrile cases was high. Training and supervision of health work-
ers appears not to be yielding the desired outcomes. Further research is needed to understand this observation.
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Background
Malaria remains a significant contributor of morbidity in 
Ghana. Specifically, it was responsible for between 30.9 
and 44.0% of all outpatient department (OPD) cases from 
2009 to 2016 [1–6], and between January and March 
2017, 2.3 million suspected malaria cases, which required 
treatment [7], were seen in OPDs across the country.

The National Malaria Control Programme (NMCP) of 
Ghana has promoted the Test, Treat and Track Policy (T3 
Policy), since 2010, as recommended by the World Health 
Organization (WHO) for the management of uncompli-
cated malaria cases. According to the T3 policy, febrile 
patients must, as much as possible, be tested for malaria 
with a rapid diagnostic test kit (RDT) or by microscopy 
before treatment. Additionally, the policy encourages 
the screening of febrile patients for other non-malarial 
illnesses. Consequently, patients who test positive for 
malaria are expected to be prescribed any of three rec-
ommended oral artemisinin-based combination therapy 
(ACT), which are artesunate–amodiaquine (ASAQ), 
artemether–lumefantrine (AL) or dihydroartemisinin–
piperaquine (DHAP) [8], and anti-malarial treatment 
must generally be withheld from febrile patients who test 
negative for malaria parasites.

So far, prescription of ACT to patients with malaria in 
Ghana is high, an observation which is consistent with 
global trends [5]. Data from cross-sectional surveys also 
indicate that between 90 and 100% of patients with posi-
tive malaria tests results are prescribed appropriate treat-
ment [9, 10]. The challenge with the implementation 
of the T3 policy has mainly been the failure to test sus-
pected malaria cases in the absence of RDT stock-outs, 
continuance of presumptive treatment and prescription 
of ACT to patients who test negative for malaria (over-
treatment). These practices have been documented in 
other malaria-endemic settings [11–13]. The proportion 
of patients treated presumptively (patients prescribed 
treatments without tests) remains high, at almost 50.0% 
of malaria cases [4].

Other deviations from policy recommendations, such 
as the prescription of anti-malarial injections and the 
prescription of recommended anti-malarials with sub-
optimal dosage regimen to uncomplicated malaria cases 
have been reported [14–17]. In some cases, afebrile 
patients are treated with anti-malarials with or without 
malaria tests [9, 18]. Additionally, failure to prescribe 
ACT to patients who test positive for malaria [19] has 
been reported. Prompt and effective case management 
of malaria cases will prevent uncomplicated malaria 
cases from progressing to severe malaria, with its asso-
ciated mortality as well as to ensure effective clearance 
of malarial parasites, which will eventually contribute 
to the reduction in the human reservoir host needed to 

facilitate malaria transmission [20]. On the other hand, 
inappropriately prescribed ACT leads to over-prescrip-
tion of ACT, waste of ACT and laboratory diagnostics. 
All of these are costly to patients, their families and to 
malaria control programmes and their partners [11]. 
There is a potentially dangerous delay in treatment of the 
actual cause of febrile illnesses, and this can affect pro-
ductivity [21, 22]. In the long run, patients may lose con-
fidence in ACT and RDTs [12, 23, 24] and anti-malarial 
drug pressure could build up, accelerating the develop-
ment of ACT resistance [25].

A number of observational studies conducted in 
Ghana, which were studying prescriber prescription 
practices for malaria treatment have focused on malaria 
meso- or hyper-endemic settings in the country. The few 
studies that have focused on hypo-endemic settings in 
the country have excluded the Greater Accra region in 
particular, or described anti-malarial prescribing trends, 
leaving some key indicators of adherence to malaria 
treatment guidelines [9, 26–29]. However, at commu-
nity level, febrile children seen in hypo-endemic settings, 
such as the Greater Accra region (where the prevalence 
of malaria is below 5%), are more likely to be suffering 
from a non-malarial febrile illness compared to febrile 
children seen in hyper-endemic settings [30]. Findings 
from a hospital-based study indicates that the relative 
contribution of malaria (11.2%) to febrile illnesses is sig-
nificantly lower than reported in routine health facility 
data [31]. The need for prescribers to request for malaria 
tests and rely on test results to aid treatment practices in 
hypo-endemic malaria settings is even greater. To satisfy 
this need, this study was designed to assess prescribers’ 
treatment practices for febrile patients attending public 
health delivery facilities in the Greater Accra Region, and 
to investigate the factors associated with observed inap-
propriate prescription of ACT.

Methods
Study type and location
This is a health facility-based, cross-sectional analytic 
study conducted in the Greater Accra region (GAR). 
There are 16 administrative units in the region. Six 
health facilities in three municipalities (Ga South, La 
Dade-Kotopon, La-Nkwantanang Madina) of the region 
were involved. The three municipalities were selected 
from a list of 9 administrative units with the proportion 
of confirmed malaria cases not greater than 24.9% per 
GAR’s Health Management Information System (HMIS) 
between January and December, 2014.

For each municipality, the two facilities that contrib-
uted the most to total OPD visits in the public health 
delivery sector were selected. These facilities had no 
recorded stock-outs of all three recommended ACT nor 
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inability to perform malaria tests within 6 months prior 
to data collection. They included Kekele Polyclinic and 
Pentecost Hospital from the La-Nkwantanang Madina 
municipality; La General Hospital and Police Hospital 
from the La Dade-Kotopon Municipality and Ga South 
Municipal Hospital and Ngleshie Amamfrom Health 
Centre from the Ga South Municipality.

Following the recruitment of field staff and pre-test-
ing of data collection tools at the Ashaiman Polyclinic, 
located in Ashaiman Municipality, a health facility survey 
within the selected study municipalities was conducted 
between October and December 2015. Excluding the 
records of review patients, afebrile patients, pregnant 
women and febrile patients with danger signs, all other 
records of febrile OPD patients who had visited these 
health facilities were obtained from the records depart-
ment. OPD folders of patients who had axillary temper-
ature (T), T ≥ 37.5  °C or fever recorded in clinical notes 
were classified as febrile.

The improved data extraction tools (following the 
pre-test) were used to retrieve information on patient 
age, gender and ownership of a health insurance card, 
presenting symptoms, laboratory investigations con-
ducted, laboratory results, diagnoses, and prescribed 
drugs. Malaria diagnoses documented in OPD records 
of patients encompassed both confirmed and suspected 
malaria cases. Other diagnoses may not have been based 
strictly on standard International Classification of Dis-
eases (ICD) codes.

Interviews were held with the prescribers who saw 
these patients in order to obtain information on pre-
scriber demographic characteristics, professional cat-
egory, work experience, exposure to in-service training 
on Integrated Management of Neonatal and Childhood 
Illnesses (IMNCI), Malaria Case Management (MCM), 
access to MCM guidelines and wall-charts and super-
vision. Assessment tools were employed to determine 
availability of microscopy, RDT services and anti-malar-
ials in laboratories and pharmacies of each health facility.

Since the study mostly used routinely collected data, 
potential inconsistency in the measurement of tem-
perature due to differences in thermometers used and 
inter-operator variability, use of different brands of RDT, 
differences in the efficiency of different microscopes used 
at the different hospitals, and between prescriber vari-
abilities that were not measured, may have had an impact 
on the findings of this study.

Data management and analysis
Epidata version 3.1 and Stata version 13 SE (College Sta-
tion, TX, USA) were used to manage and analyse the 
data. The data were checked to ensure internal consist-
ency and completeness. The analyses were restricted 

to the initial visits of febrile patients who were at least 
6 months or older who did not present with any danger 
signs or severe disease. The data obtained from prescrib-
ers, patient records, facility pharmacies, and laboratories 
were merged into one dataset using identifiers for munic-
ipalities, facilities and prescribers. The number of febrile 
cases who were attended by a prescriber in a facility on a 
survey day constituted a cluster. On the basis of this, the 
data was “svyset” and analyses were conducted, adjusting 
for clustering. The characteristics of the prescribers and 
the patients seen were described using simple frequen-
cies. For continuous variables such as age and prescriber 
number of years of work, means and standard deviations 
were used to summarize them after log transformations 
of continuous variables that were skewed. For categori-
cal variables, Chi square tests were used to determine 
differences.

The primary outcome investigated was inappropri-
ate prescription of ACT, a composite binary indicator 
which combined the proportion of febrile patients who 
were either presumptively treated or over-treated. Febrile 
patients with negative malaria test results who were pre-
scribed ACT were considered to have been over-treated, 
whilst febrile patients who were not tested but pre-
scribed ACT were considered to have been treated pre-
sumptively. Combining these two proportions provided 
a good measure of the fraction of ACT prescribed inap-
propriately. Explanatory variables included patient level 
factors (age-group and ownership of a health insurance 
card), prescriber level factors and health facility level fac-
tors (availability of microscopy services, RDTs and anti-
malarials). The crude association between the outcome 
variable and all other predictor variables were examined 
using Odds Ratios. A logistic regression analysis was per-
formed to determine the predictors of the primary out-
come at 95% CI (α-value of 0.05). The model comprised 
the outcome, a variance covariate estimator (vce) with 
the clustering variable and all independent variables that 
were predictors of the outcome at p < 0.1 in the crude 
analysis.

Results
Descriptive characteristics
Overall, the records of 2519 independent febrile OPD 
patients were analysed. Of this number of patients, 
45.6% (n = 1149) were younger than 5  years and 1.2% 
(n = 30) had no record of age nor date of birth on their 
folders. Their ages ranged from 6  months to 99  years, 
with a mean age of 6.8 years and a standard deviation of 
4.4  years. Females constituted 52.7% (1327) of patients. 
Additionally, 57.6% of these patients were registrants of 
the National Health Insurance Scheme (NHIS) or other 
health insurance schemes. These patients were seen 
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by 82 prescribers, whose mean age was 32.2  years with 
a standard deviation (SD) of ± 1.28, and the distribu-
tion showed that 80.2% of them were below the age of 
40  years. Females constituted 61.0% of the prescribers. 
Medical officers and physician assistants constituted 
59.8 and 29.3% of the prescribers, respectively. The mean 
number of years of work experience for the prescribers 
was 3.4 years (SD ± 2.6).

Prescriber‑patient interactions
A little over half of all the patients (51.6%) were attended 
by physician assistants. Medical officers saw 1065 (42.3%) 
patients whilst the remaining 153 were seen by nurses 
and student prescribers. During these interactions, as 
many as 1512 (60.0%) of the patients were not referred for 
malaria tests and the rest [40.0% (95% CI 37.1–43.0%)] 
were tested by microscopy or RDTs.

Overall, as high as 98.0% of the patients were pre-
scribed drugs, with a mean number of drugs per pre-
scription of 3.2 (SD ± 1.2). Recommended oral ACT was 
prescribed for 1036 (41.1%) patients, whilst 234 patients 
were prescribed artemisinin monotherapy injections. 
However, 19.4% of the patients (n = 201) who were pre-
scribed oral ACT were also prescribed artemisinin mon-
otherapy injections concurrently. On the average, out 
of every 5 febrile patients prescribed ACT, 4 were also 

prescribed another drug in addition to the ACT; 83.4% 
were prescribed antipyretics, 61.4% were prescribed 
antibiotics and 10.4% (108 of 1036) were prescribed hae-
matinics. None of the OPD folders sampled contained 
prescriptions of non-artemisinin monotherapy, including 
quinine and amodiaquine. Figure 1 provides detail of the 
malaria case management practices of the prescribers at 
each municipality.

In respect of the relationship between failure to test 
and prescription, almost half (42.7%: 95% CI 38.8–46.7) 
of the 1512 patients who were not tested were pre-
scribed ACT. Among the 1007 patients who were tested, 
158 tested positive for malaria, of which 147 (93.0%; 
95% CI 87.6–96.2%) were prescribed recommended 
ACT. The remaining 11 patients with confirmed malaria 
were neither prescribed recommended nor non-recom-
mended anti-malarials. Seven out of these 11 patients 
were however prescribed antibiotics. On the other 
hand, of the 679 patients who had negative malaria tests 
results, 145 (21.4%; 95% CI 17.9–25.3) were prescribed 
ACT.

In all, the proportion of patients who were pre-
scribed ACT inappropriately was 76.4% (n = 791 of 
1036), (95% CI 73.6–78.9). Of these 791 patients, 141 
(17.8%) patients were prescribed artemisinin mono-
therapy injections in addition. The fractions of ACT 

Total Prescriber-Patient Interactions - (2519) 
906 - La Nkwantanang-Madina (LNM)
811 - Ga South (GS)
802 - La - Dade Kotopon (LDK)

Patients tested by BF/RDT
341 (37.6%) - LNM
322 (39.7%) - GS
344 (42.9%) - LDK

Positive test results
32  - LNM
93  - GS
33  - LDK

Negative test results
297 - LNM
224 - GS
158 - LDK

Patients were not tested
565 (62.4%) - LNM
489 (60.3%) - GS

458 (57.1%)  - LDK

ACTs prescribed 
30 (93.8%) - LNM
87 (93.5%) - GS
30 (90.9%) LDK

ACTs not prescribed 
2 (6.2%) - LNM
6 (6.5%) - GS
3 (9.1%) - LDK

ACTs prescribed 
67 (22.6%) - LNM
24 (10.7%) - GS
54 (34.2%) - LDK

ACTs not prescribed 
230 (77.4%) - LNM
200 (89.3%) - GS
104 (65.8%) - LDK

ACT prescribed 
appropriately ACT prescribed inappropriately Treatment in accordance with 

guidelines

ACTs not prescribed 
290 (51.3%) - LNM
353 (72.2%) - GS
223 (48.7%) - LDK

ACTs prescribed 
275 (48.7%) – LNM
136 (27.8%) - GS
235 (51.3%) - LDK

Treatment not in accordance 
with guidelines

Fig. 1  Malaria case management practices of prescribers in the three municipalities



Page 5 of 11Bonful et al. Malar J          (2019) 18:331 

prescriptions based on malaria test results are high-
lighted in Fig. 2.

The association of patient characteristics and treat-
ment showed that under-fives were significantly less 
likely (χ2 = 7.0388, p < 0.04) to be tested for malaria 
37.2% (95% CI 33.5–41.0%), compared to those who 
were 5  years and older 42.4% (95% CI 39.0–45.9%). 
Additionally, patients younger than 5  years were sig-
nificantly less likely (χ2 = 6.5045, p < 0.05) to be treated 
presumptively (39.2%, 95% CI 33.9–44.8) compared to 
patients who were 5  years and older (45.7%, 95% CI 
41.3–50.2). Significantly fewer (χ2 = 6.7472, p < 0.05) 
under-fives were overtreated (17.2%: 95% CI 13.1–
22.4%) compared to those above 5  years, 25.5% (95% 
CI 20.6–31.0%), Over a third (36.8%) of the under-fives 
were diagnosed with malaria compared to 44.1% of 
patients above 5  years of age, (χ2 = 13.6163, p < 0.01). 
There was no significant difference (χ2 = 0.1827, 
p > 0.05) in the prescription of ACT to patients with 
positive test results by age-group, 94.1% of under-fives 

compared to 92.2% of patients above 5  years. The top 
ten symptoms and diagnoses of the patients are pre-
sented in Table 1.

Factors associated with inappropriate ACT prescription
In a crude analysis (Tables 2 and 3), a number of variables 
were significantly associated with inappropriate ACT 
prescription, and these included, age-group of patients, 
treatment chart availability, access to reference material 
on Malaria Case Management (MCM) and training in 
IMNCI or MCM in the past 12 months. However, after 
adjusting for covariates, prescriber factors, such as num-
ber of training programmes in MCM or MCM attend-
ance, number of supervisory visits on MCM, access to 
ACT treatment charts or wall charts on MCM, work 
experience, professional category and RDT stock-outs 
became significantly associated with inappropriate ACT 
prescription.

Specifically, febrile patients who were seen in health 
facilities with RDTs in stock were less likely to be pre-
scribed ACT inappropriately, (AOR: 0.04, 95% CI 0.01–
0.14, p < 0.001) compared to those who were seen in 
health facilities with RDT stock-outs. Patients who were 
seen by medical officers were more likely to be prescribed 
ACT inappropriately than the patients seen by physician 
assistants (AOR: 5.8, 95% CI 2.5–13.7, p < 0.001). The 
odds of patients being prescribed ACT inappropriately 
by student and nurse prescribers was reduced by 90% 
compared to those seen by physician assistants (AOR: 
0.1, 95% CI 0.03–0.27, p < 0.001). Patients who were seen 
by prescribers who had been supervised once within the 
past 6 months were 8 times more likely to be prescribed 
ACT inappropriately compared those seen by prescrib-
ers who had not benefited from any supervision on MCM 
within the past 6  months. The odds of patients being 
prescribed ACT inappropriately by prescribers who had 

12%

13%

10%65%

Tested 
Posi�ve
Tested 
Nega�ve 
Results 
Unknown
Not Tested 

Fig. 2  ACT prescription by malaria confirmatory tests. The figure 
presents the proportion of ACT shared among patients. Patients 
who were not tested benefited from more than half of total ACT 
prescriptions

Table 1  Top ten symptoms and diagnoses of febrile patients

a  Diagnoses may not be based on standard ICD codes

Symptom Frequency Percent Diagnosisa Frequency Percent

Headache 1258 49.9 ARI 1106 43.9

Poor appetite 1120 44.5 Malaria 1029 40.8

Nasal congestion 1032 41.0 UTI 819 32.5

General body pains 995 39.5 Typhoid 772 30.6

Diarrhoea 860 34.1 Enteritis 766 30.4

Dizziness 841 33.4 Pneumonia 732 29.1

Cough 828 32.9 Ear infection 731 29.0

Fatigue 804 31.9 Tonsillitis 726 28.8

Pain on passing urine 784 31.1 Anaemia 715 28.4

Nausea 747 29.7 Eye infection 702 27.9

Sample size 2519 Sample size 2519
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access to MCM wall charts was reduced by more than 
half (88%) compared to the prescribers who did not 
have the MCM wall chart (AOR: 0.12, 95% CI 0.06–0.24, 
p < 0.001). However, the odds of patients being prescribed 
ACT inappropriately by prescribers who had access to 
the ACT treatment chart was increased by 800% com-
pared to the prescribers who did not have the ACT treat-
ment chart (AOR: 9.0, 95% CI 3.7–22.2, p < 0.001).

Prescribers who had benefited from in-service training 
intervention on malaria case management at least once 
within the past year were 4 times more likely to prescribe 
ACT inappropriately compared to those who had not 
benefited from any MCM training intervention in the 
past year (AOR: 4.1; 95% CI (1.5–11.6); p < 0.01). How-
ever, the odds of patients being prescribed ACT inap-
propriately by prescribers who had been trained at least 
once in IMNCI within the past 12 months was reduced 
by 93% compared to the prescribers who had not been 
trained IMNCI the past year (AOR: 0.07, 95% CI (0.03–
0.15), p < 0.001). In this study, over 70% (1774) of patients 
were prescribed antibiotics including 45.6% (72) of febrile 
patients with confirmed malaria and 70.4% (478) of 
patients with negative malaria test results.

Discussion
Managing malaria cases effectively at health facility 
level depends on effective case detection through sys-
tematic screening of febrile cases and prompt treatment 
with effective anti-malarials. In the effort to assess the 
extent to which these occur in the Greater Accra region 
of Ghana, it was observed that less than half (40.0%) of 

the febrile cases seen were screened for malaria, result-
ing in lost opportunities of malaria screening for majority 
of febrile cases, a requirement of the T3 policy [20].The 
low testing rates observed appears to be consistent with 
estimates of earlier studies in Ghana where testing rates 
much lower than 40.0% were observed [9, 32].

One out of five patients with negative test results 
was over-treated with ACT whilst 43 out of every 100 
patients who were not tested for malaria were treated 
presumptively leading to a high fraction of ACT pre-
scribed inappropriately (Fig.  1), and prescription of 
artemisinin monotherapy injections alongside is rather 
worrying. Elsewhere, a high fraction of inappropriate 
ACT prescription was observed during the pre-inter-
vention phase of a quasi-experiment in Namibia [33]. In 
Ghana, Orish et  al. [27] reported from a study among 
children (0–12 years) at the OPD of a paediatric regional 
hospital in the Western Region, that 84.1% of patients 
without malaria and 78.2% of the children who were not 
screened for malaria were treated with anti-malarials. 
Their results appear to be higher than estimates from the 
current study. This could possibly be attributed to the 
fact that the study population were children, not older 
than 12  years. In another study in Ghana, with even 
younger study participants (under 5 years old) however, 
the point estimate for over-treatment was 21.9%, which 
is similar to the present research findings. Since the study 
sites were chosen from a list of administrative units with 
poor case management practices as of September 2014 
(HMIS), it is plausible that these practices persisted until 
the time of data collection of the current study.

Table 2  Regression analysis for the association between inappropriate ACT prescription and non-prescriber covariates

AOR adjusted odds ratio, OR odds ratio
a  Reference category/group

Variable Crude OR (95% CI) p-value AOR (95% CI) p-value

Facility level factors

 RDT stock-out

  Yesa 1 1

  No 0.55 (0.36–0.85) 0.007 0.04 (0.01–0.14) < 0.001

 Municipal

  Ga Southa 1 1

  La Dade Kotopon 1.3 (0.77–2.19) 0.322 Omitted

  La Nkwantanang Madina 6.4 (3.2–12.8) < 0.01 0.37 (0.10–1.29) 0.117

Patient level factors

 Patient age-group

  <5a 1 1

  ≥5 0.61 (0.4–0.9) 0.004 0.80 (0.54–1.19) 0.265

 Access to NHIS

  Noa 1

  Yes 0.85 (0.62–1.2) 0.329
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Table 3  Regression analysis for the association between inappropriate ACT prescription and prescriber-related factors

Prescriber level factors Crude OR (95% CI) p-value AOR (95% CI) p-value

Prescriber work experience (years)

 < 3 yearsa 1 1

 3 to less than 6 years 0.96 (0.6–1.6) 0.871 0.84 (0.45–1.6) 0.568

 ≥ 6 years to < 10 years 0.5 (0.25–1.0) 0.054 0.4 (0.21–0.74) 0.004

 ≥ 10 years 3.4 (1.7–6.8) 0.001 5 (2.4–10.4) < 0.001

Professional category

 Physician assistantsa 1 1

 Doctors 0.48 (0.28–0.80) 0.005 5.8 (2.5–13.7) < 0.001

 Others 1.73 (0.08–0.38) < 0.001 0.1 (0.03–0.27) < 0.001

Supervision in past 6 months

 Noa 1

 Yes 0.77 (0.5–1.2) 0.245

Number of MCM supervisory visits

 0a

 Once 1.4 (0.77–2.5) 0.271 8.2 (3.3–20.6) < 0.001

 2–3 times 0.47 (0.28–0.77) 0.003 1.0 (0.44–2.12) 0.944

 > 4 times 0.74 (0.43–1.24) 0.284 1.4 (0.79–2.50) 0.246

Supervision on MCM in past 6 months

 Noa 1

 Yes 0.86 (0.45–1.66) 0.653

Access to any reference material on MCM

 Noa 1 1

 Yes 1.6 (1.1–2.4) 0.022 1.7 (0.95–3.0) 0.075

Access to revised 2014 guideline

 Noa 1

 Yes 1.37 (0.80–2.3) 0.25

ACT treatment chart availability

 Noa 1 1

 Yes 0.59 (0.4–0.9) 0.021 9.0 (3.7–22.2) < 0.001

Availability of MCM wall chart

 Noa 1 1

 Yes 0.39 (0.26–0.59) < 0.001 0.12 (0.06–0.24) < 0.001

Visibility of wall charts

 Noa 1

 Yes 0.39 (0.26–0.59) < 0.001 Omitted

Training in MCM in past 12 months

 Noa 1 1

 Yes 3.5 (2.3–5.2) < 0.001 0.95 (0.33–2.7) 0.922

Number of IMNCI training in past 12 months

 0a 1 1

 Only 1 0.25 (0.15–0.44) < 0.001 0.07 (0.03–0.15) < 0.001

 2 to 3 2.3 (0.34–15.9) 0.389 2.8 (0.31–25.6) 0.36

 4 and above 1.55 (0.16–15.2) 0.706 2 (0.19–20.7) 0.563

Number of MCM training in past 12 months

 0a 1 1

 Only 1 3.4 (2.2–5.3) < 0.001 4.1(1.5–11.6) 0.007

 2 to 3 4.2 (2.1–8.5) < 0.001 Omitted

 4 and above 0.6 (0.14–2.3) 0.429
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Such high rates of inappropriately prescribed ACT can 
potentially erode the reduction in morbidity and mor-
tality associated with the introduction of ACT if effec-
tive interventions are not introduced to curb the trend. 
In a hospital-based survey in the Police Hospital, 2036 
(30.4%) OPD patients were prescribed anti-malarial 
drugs and anti-malarial injections [26]. Inappropriately 
prescribed oral ACT and prescription of parenteral arte-
misinin injections, which is reserved for the treatment of 
severe malaria, to OPD febrile cases will increase drug 
expenditure and produce poor heath eventually [20]. 
The use of injections can be beneficial to the patient if 
prescribed and administered appropriately but can be 
equally risky if caution is not taken. Lack of public edu-
cation, scarce expertise and patient belief and demands 
are causes of injection abuse. In many countries there is 
the belief among patients and prescribers that injections 
work faster and have a stronger effect than oral medica-
tions. Moreover, they come with higher charges than the 
oral forms of anti-malarials. Regulating the use of injec-
tions is necessary as it reduces the risk of complications 
in the form of abscesses at injection site, unbearable 
pains from needle prick, disabilities and possible expo-
sure to infections when unsterilized needles are used 
[15, 16, 34, 35].

Although not all the patients who needed ACT were 
prescribed (Fig. 1), the observed prescription of ACT to 
patients with confirmed malaria was remarkably high 
(over 90%). This observation is comparable to findings 
from other health facility surveys that reported rates 
above 90% [14, 15, 36). Regarding failure to prescribe 
ACT to patients with confirmed malaria, ACT stock-outs 
may account for this phenomenon [37]. In the current 
study however, this was not the case because all study 
sites had stocks of at least 2 recommended ACT during 
the data collection period. Further research is needed to 
understand why ACT are not prescribed although these 
are available, given that delay in treatment of a malarial 
infection with ACT, especially in vulnerable groups such 
as under-fives can result in severe disease and deaths.

Among the factors associated with malaria case man-
agement practices of prescribers are prescriber, patient 
and health facility factors. Regarding patient factors, 
since patients who own health insurance cards are less 
likely to face challenges with paying for the costs of their 
malaria tests and treatments, it is not unreasonable to 
expect such patients to be prescribed ACT more appro-
priately. However, ownership of a valid health insurance 
card by over half of the febrile patients appeared not to 
impact on prescriber management practices for febrile 
illnesses even in the crude analysis. Two other cross-sec-
tional studies in Ghana, in which between 88.6 and 92.0% 
of study participants owned health insurance cards, 
reported a lack of effect of valid NHIS cards on quality of 
MCM [9, 28].

Concerning health facility factors, malaria diagnostics 
are required for malaria tests and their role in reducing 
inappropriately prescribed ACT was observed in this 
study (Table 2), considering the reduced odds (by 96.0%) 
of being prescribed ACT inappropriately among patients 
seen in facilities that had RDTs in stock. Similar observa-
tions were made by Bawate et al. [38] in a health facility 
cross-sectional survey in Uganda. Steps must be taken to 
consciously increase the proportion of febrile cases bene-
fiting from malaria testing through reliable RTD supplies 
to health facilities alongside reducing the waiting time 
associated with requesting and waiting for malaria test 
results by moving RDTs for outpatients systematically 
from laboratories to OPDs in hospitals [39].

In respect of prescriber factors, among medical offic-
ers, physician assistants and nurse prescribers, lower 
cadre staff were found to be less likely to prescribe 
ACT inappropriately compared to higher cadre staff. 
This observation has been established in a number of 
cross-sectional studies [9,19, 40, 41]. Kwarteng et al. [9] 
reported that lower cadre staff who work in health cen-
tres and Community-Based Health Planning and Services 
compounds were likely to adhere to guidelines compared 
to higher cadre staff who work in hospitals in the middle 
belt of Ghana. Prescribers with more than 10 years’ work 

Table 3  (continued)

Prescriber level factors Crude OR (95% CI) p-value AOR (95% CI) p-value

Training in IMNCI in past 12 months

 Noa 1

 Yes 0.31 (0.18–0.53) 0.001 Omitted

Ever trained in MCM

 Noa 1 1

 Yes 1.8 (1.1–3.0) 0.016 0.97 (0.47–2.02) 0.94

AOR adjusted odds ratio, OR odds ratio
a  Reference category/group
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experience were more likely to prescribe ACT inappro-
priately compared to those with fewer years work experi-
ence. Selemene et  al. [41] observed that health workers 
with 3 or more years work experience were more likely 
to adhere to malaria treatment guidelines, as a result of 
possibly witnessing the direct effects of adhering to treat-
ment guidelines over their many years of practice.

To guarantee effective MCM, sick patients should be 
able to access care in facilities equipped with basic diag-
nostics and drugs for effective case management; health 
workers at post must be equipped with the right knowl-
edge and skills to effectively manage patients. The NMCP 
of Ghana coordinates, trains and supervises health work-
ers and the supply of malaria commodities, guidelines 
and wall charts on case management to health facili-
ties. Unfortunately, many other studies have concluded 
that the direct effect of these interventions at improv-
ing MCM practices has not always been consistent [9, 
38, 40, 42]. The research findings suggest that training in 
MCM within the past year, supervision within the past 
6 months and access to ACT treatment charts in particu-
lar may not necesary lead to a reduction in inappropri-
ate prescription of ACT. Smith et al. [43] in a systematic 
review involving more than 20 studies observed that 
most cross-sectional studies have reported a lack of effect 
of interventions introduced at the health facility level to 
improve case management of malarial cases.

Deploying quality improvement tools during supervi-
sion of health workers and relying on training strategies 
that are less didactic, less formal and more on-the-job 
training could improve expected gains post training [43, 
44]. In addition, qualitative and quantitative evaluation of 
training interventions in the country may potentially pro-
vide useful insights to improve upon training interven-
tions programme implementation in the country.

Of concern is the concomitant prescription of antibi-
otics to febrile outpatients with or without malaria. The 
prevalence of antibiotic prescription for febrile patients 
was observed to be approximately 40% higher than the 
50% estimated prevalence among the general popula-
tion of patients in sub-Saharan Africa [45]. This find-
ing is consistent with the recent reported increases in 
prescribing of antibiotics globally, especially in African 
countries [45–47]. The need for MCM training interven-
tions that emphasizes the rational use of antibiotics in the 
treatment of non-malarial illnesses will go a long way to 
reduce waste of resources, antibiotic resistance and delay 
artemisinin resistance simultaneously [23].

Study limitations
To obtain data on febrile outpatients in this study, the 
investigators relied on secondary data alone with-
out a gold standard, implying that any potential 

misclassifications could not be accounted for. Findings of 
the study should therefore be interpreted with caution. 
The data used to arrive at these conclusions is cross-sec-
tional in nature and the observed temporal associations 
between exposure and outcome variables may not be 
causal.

Conclusions
Inappropriate ACT prescription to OPD febrile cases was 
observed to be cross-sectionally and unacceptably high. 
Proven interventions such as training and supervision 
of health workers and supply of guidelines on case man-
agement appear not to be yielding the desired outcomes. 
Reducing stock-outs of RDTs can potentially improve 
case management. Health authorities could pay more 
attention to high cadre staff and those with many years 
of experience during planning and implementation of 
interventions to improve malaria case management at the 
health facility level.

Abbreviations
ACT​: artemisinin-based combination therapy; AL: artemether–lumefantrine; 
ASAQ: artesunate–amodiaquine; BF: blood film for malaria parasite; DHAP: 
dihydroartemisinin–piperaquine; GAR​: Greater Accra Region; HMIS: Health 
Management Information System; ICD: International Classification of Diseases; 
IMNCI: Integrated Management of Neonatal and Childhood Illnesses; MCM: 
Malaria Case Management; NHIS: National Health Insurance Scheme; NMCP: 
National Malaria Control Programme; OPD: outpatient department; RDT: rapid 
diagnostic test; T3: Test, Treat and Track; WHO: World Health Organization.

Acknowledgements
The research team would like to acknowledge the German Academic 
Exchange Service Project for providing funds for the study. The research team 
would also like to acknowledge Dr. Dwomoh Duah and Dr. Samuel Dery of the 
Department of Health Informatics,School of Public Health, University of Ghana 
for providing technical advice during the data management and analysis 
phase of the study. The contributions of the field team especially Appaihene 
Kusi, Sybil Sorry, Anthony Kyei Yamoah. Richard Opoku Asiedu and Gabriel 
Opoku Asiedu are appreciated. The research team is grateful to all the medical 
directors, medical superintendents and the prescribers for their involvements 
in this study. Special mention is made of Dr. Beryl Karikari of Prampram Poly-
clinic and Mr. Alexander Asamoah, the Diagnostic Focal Person of the NMCP 
for their technical assistance.

Authors’ contributions
HAB conceptualized and designed the study with inputs from KAK, AKA, 
RMKA, PAN and AA. The data were collected by HAB and DT. MA, HAB, and KAK 
analysed the data. Interpretation was done by HAB, MA, AKA, RMKA, AA, DT 
and KAK. HAB wrote the initial draft with contributions from AKA, MA, RMKA 
DT, AA, PAN and KAK. All authors read and approved the final manuscript.

Funding
The study received support from the German Academic Exchange Service 
Project-as part of funding for the Ph.D. program of the principal investigator.

Availability of data and materials
The datasets used and/or analysed during the current study are available from 
the corresponding author on reasonable request.

Ethics approval and consent to participate
The Ethics Review Committee of the Ghana Health Service provided ethical 
approval for the study. The research team sought permission from the Greater 
Accra Regional Director of Health Services, Municipal Directors of Ashaiman, 



Page 10 of 11Bonful et al. Malar J          (2019) 18:331 

Ga South, La - Dade Kotopon and La Nkwantanang - Madina municipalities, 
and the Medical Superintendents of Kekele Polyclinic, Pentecost, La General, 
Ga South Municipal and Police Hospitals and Ngleshie Amamfrom Health 
Center. All the prescribers provided informed consent.

Consent for publication
All study participants provided consent for the publication of the research 
findings.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Ghana College of Pharmacists, Cantonments, P. O. Box CT 10740, Accra, 
Ghana. 2 Cellular and Clinical Research Centre, Radiological and Medical Sci-
ences Research Institute, Ghana Atomic Energy Commission, Kwabenya, Accra, 
Ghana. 3 Department of Epidemiology and Biostatistics, School of Public 
Health, University of Health and Allied Sciences, PMB 31, Ho, Ghana. 4 Research 
and Development Division, Ghana Health Service, Accra, Ghana. 5 Department 
of Population and Family Health, School of Public Health, University of Ghana, 
Accra, Ghana. 6 Department of Epidemiology and Disease Control, School 
of Public Health, University of Ghana, Accra, Ghana. 7 Department of Epidemi-
ology, Noguchi Memorial Institute for Medical Research, University of Ghana, 
Accra, Ghana. 8 Population Council, Yiyiwa Drive, Accra, Ghana. 

Received: 21 May 2019   Accepted: 16 September 2019

References
	1.	 National Malaria Control Program, Ghana Health Service. Annual report. 

2008.
	2.	 National Malaria Control Program, Ghana Health Service. Annual 

report. Accra; 2014. http://www.ghana​healt​hserv​ice.org/downl​oads/
NMCP_2014_ANNUA​L_REPOR​T.pdf.

	3.	 National Malaria Control Program, Ghana Health Service. Annual report. 
2010.

	4.	 National Malaria Control Program, Ghana Health Service. Annual report. 
2009.

	5.	 National Malaria Control Program, Ghana Health Service. Annual report. 
2013.

	6.	 National Malaria Control Program. Ghana malaria control programme 
periodic bulletin. Accra. Issue 8: January–December 2016, p 2.

	7.	 National Malaria Control Program. Ghana malaria control programme 
periodic bulletin. Accra; Issue 9: January–March, 2017, p 2.

	8.	 Ministry of Health. Anti-malaria drug policy for Ghana. Accra; 2014.
	9.	 Kwarteng A, Asante KP, Abokyi L, Gyaase S, Febir LG, Mahama E, et al. 

Provider compliance to artemisinin-based combination therapy at 
primary health care facilities in the middle belt of Ghana. Malar J. 
2015;14(361):1–11.

	10.	 Kankpetinge C, Kweku M, Baiden F, Agboli E. Clinicians’ adherence to 
implementation of test, treat and track strategy for malaria control 
among children under-five years in Ho Municipality, Volta. Int J Trop Dis 
Health. 2016;20:1–11.

	11.	 Amexo M, Tolhurst R, Barnish G, Bates I. Malaria misdiagnosis: effects on 
the poor and vulnerable. Lancet. 2004;364:1896–8.

	12.	 Drakeley C, Reyburn H. Out with the old, in with the new: the utility of 
rapid diagnostic tests for malaria diagnosis in Africa. Trans R Soc Trop Med 
Hyg. 2009;103:333–7.

	13.	 Kokwaro G. Ongoing challenges in the management of malaria. Malar J. 
2009;8(Suppl 1):S2.

	14.	 Bilal JA, Gasim GI, Abdien MT, Elmardi KA, Malik EM, Adam I. Poor adher-
ence to the malaria management protocol among health workers 
attending under-five year old febrile children at Omdurman Hospital, 
Sudan. Malar J. 2015;14:34.

	15.	 Mannan AA, Malik EM, Ali KM. Antimalarial prescribing and dispensing 
practices in health centres of Khartoum state, 2003–2004. East Mediterr 
Health J. 2009;15(1):122–8.

	16.	 Ofori-Adjei D, Arhinful D. Effect of training on the clinical management of 
malaria by medical assistants in Ghana. Soc Sci Med. 1996;42:1169–76.

	17.	 Ngasala B, Mubi M, Warsame M, Petzold MG, Massele AY, Gustafsson LL, 
et al. Impact of training in clinical and microscopy diagnosis of childhood 
malaria on antimalarial drug prescription and health outcome at primary 
health care level in Tanzania: a randomized controlled trial. Malar J. 
2008;7:199.

	18.	 Chandler CIR, Jones C, Boniface G, Juma K, Reyburn H, Whitty CJM. 
Guidelines and mindlines: Why do clinical staff over-diagnose malaria in 
Tanzania? A qualitative study. Malar J. 2008;7:53.

	19.	 Zurovac D, Rowe AK, Ochola SA, Noor AM, Midia B, English M, et al. 
Predictors of the quality of health worker treatment practices for uncom-
plicated malaria at government health facilities in Kenya. Int J Epidemiol. 
2004;33(5):1080–91.

	20.	 WHO. Guidelines for the treatment of malaria. 3rd ed. Geneva: World 
Health Organization; 2015.

	21.	 WHO. Universal access to malaria diagnostic testing: an operational 
manual, vol. 12. Geneva: WHO Press; 2011.

	22.	 Ministry of Health, Ghana. Guidelines for case management of malaria in 
Ghana. 3rd ed. Ministry of Health: Accra; 2014.

	23.	 Bell D, Perkins MD. Making malaria testing relevant: beyond test purchase. 
Trans R Soc Trop Med Hyg. 2008;102:1064–6.

	24.	 Koram KA, Molyneux ME. When is ‘malaria’ malaria? The different burdens 
of malaria infection, malaria disease, and malaria-like illnesses. Am J Trop 
Med Hyg. 2007;77:1–5.

	25.	 Chandramohan D, Carneiro I, Kavishwar A, Brugha R, Desai V, Greenwood 
B. A clinical algorithm for the diagnosis of malaria: results of an evaluation 
in an area of low endemicity. Trop Med Int Health. 2001;6:505–10.

	26.	 Afriyie DK, Amponsah SK, Antwi R, Nyoagbe SY. Prescribing trend of 
antimalarial drugs at the Ghana Police Hospital. J Infect Dev Ctries. 
2015;9:400–15.

	27.	 Orish VN, Ansong JY, Onyeabor OS, Sanyaolu AO, Oyibo WA, Iriemenam 
NC. Overdiagnosis and overtreatment of malaria in children in a second-
ary healthcare centre in Sekondi-Takoradi, Ghana. Ghana. Trop Doct. 
2016;46:191–8.

	28.	 Fenny AP, Hansen KS, Enemark U, Asante FA. Quality of uncomplicated 
malaria case management in Ghana among insured and uninsured 
patients. Int J Equity Health. 2014;13(63):1–12.

	29.	 Abuaku BK, Koram KA, Binka FN. Antimalarial prescribing practices: a chal-
lenge to malaria control in Ghana. Med Princ Pract. 2005;14:332–7.

	30.	 Ghana Statistical Service. Ghana multiple indicator cluster survey with 
an enhanced malaria module and biomarker. Final report. Accra, 2011. 
http://www.unice​f.org/ghana​/Ghana​_MICS_Final​.pdf.

	31.	 Malm KL. Acute febrile illness : the role of respiratory syncytial virus and 
malaria in an urban pediatric population in Ghana. Accra: University of 
Ghana; 2011.

	32.	 Fenny AP, Hansen KS, Enemark U, Asante FA. Quality of uncomplicated 
malaria case management in Ghana among insured and uninsured 
patients. Int J Equity Health. 2014;13(63):1–12. https​://doi.org/10.1186/
s1293​9-014-0063-9.

	33.	 Lourenço C, Kandula D, Haidula L, Ward A, Cohen JM. Strengthen-
ing malaria diagnosis and appropriate treatment in Namibia: a test of 
case management training interventions in Kavango Region. Malar J. 
2014;13:508.

	34.	 Abdo-Rabbo A. Prescribing rationality and availability of antimalarial 
drugs in Hajjah, Yemen. East Mediterr Health J. 2003;9:607–17.

	35.	 Angamo MT, Wabe NT, Raju NJ. Assessment of patterns of drug use by 
using world health organization’s prescribing, patient care and health 
facility indicators in selected health facilities in southwest ethiopia. J Appl 
Pharm Sci. 2011;1:62–6.

	36.	 Steinhardt LC, Chinkhumba J, Wolkon A, Luka M, Luhanga M, Sande 
J, et al. Quality of malaria case management in Malawi: results from a 
nationally representative health facility survey. PLoS ONE. 2014. https​://
doi.org/10.1371/journ​al.pone.00890​50.

	37.	 Ssekabira U, Bukirwa H, Hopkins H, Namagembe A, Weaver MR, Sebuyira 
LM, et al. Improved malaria case management after integrated team-
based training of health care workers in Uganda. Am J Trop Med Hyg. 
2008;79:826–33.

	38.	 Bawate C, Callender-Carter ST, Nsajju B, Bwayo D. Factors affecting adher-
ence to national malaria treatment guidelines in management of malaria 
among public healthcare workers in Kamuli District, Uganda. Malar J. 
2016. https​://doi.org/10.1186/s1293​6-016-1153-5.

	39.	 Regional Health Directorate, Ashanti Region Ghana. Half year report. 2019.

http://www.ghanahealthservice.org/downloads/NMCP_2014_ANNUAL_REPORT.pdf
http://www.ghanahealthservice.org/downloads/NMCP_2014_ANNUAL_REPORT.pdf
http://www.unicef.org/ghana/Ghana_MICS_Final.pdf
https://doi.org/10.1186/s12939-014-0063-9
https://doi.org/10.1186/s12939-014-0063-9
https://doi.org/10.1371/journal.pone.0089050
https://doi.org/10.1371/journal.pone.0089050
https://doi.org/10.1186/s12936-016-1153-5


Page 11 of 11Bonful et al. Malar J          (2019) 18:331 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your research ?  Choose BMC and benefit from: 

	40.	 Chanda-Kapata P, Chanda E, Masaninga F, Habluetzel A, Masiye F, Fall IS. 
A retrospective evaluation of the quality of malaria case management 
at twelve health facilities in four districts in Zambia. Asian Pac J Trop 
Biomed. 2014;4(6):498–504.

	41.	 Selemani M, Masanja IM, Kajungu D, Amuri M, Njozi M, Khatib RA, 
et al. Health worker factors associated with prescribing of artemisinin 
combination therapy for uncomplicated malaria in rural Tanzania. Malar J. 
2013;12:334. https​://doi.org/10.1186/1475-2875-12-334

	42.	 Steinhardt LC, Chinkhumba J, Wolkon A, Luka M, Luhanga M, Sande J, 
et al. Patient-, health worker-, and health facility-level determinants of 
correct malaria case management at publicly funded health facilities 
in Malawi: results from a nationally representative health facility survey. 
Malar J. 2014;13(1):64. https​://doi.org/10.1186/1475-2875-13-64.

	43.	 Smith LA, Jones C, Meek S, Webster J. Provider practice and user behavior 
interventions to improve prompt and effective treatment of malaria: do 
we know what works? Am J Trop Med Hyg. 2009;80:326–35.

	44.	 Rowe AK, De Savigny D, Lanata CF, Victora CG. How can we achieve and 
maintain high-quality performance of health workers in low-resource 
settings? Lancet. 2005;366:1026–35.

	45.	 Versporten A, Zarb P, Caniaux I, Gros M-F, Drapier N, Miller M, et al. 
Antimicrobial consumption and resistance in adult hospital inpatients in 
53 countries: results of an internet-based global point prevalence survey. 
Lancet Glob Health. 2018;6:e619–29.

	46.	 Klein EY, Van Boeckel TP, Martinez EM, Pant S, Gandra S, Levin SA, et al. 
Global increase and geographic convergence in antibiotic consumption 
between 2000 and 2015. Proc Natl Acad Sci USA. 2018;115:E3463–70.

	47.	 European Centre for Disease Prevention and Control. Annual epidemio-
logical report for 2017-Antimicrobial consumption. 2017;23.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1186/1475-2875-12-334
https://doi.org/10.1186/1475-2875-13-64

	Extent of inappropriate prescription of artemisinin and anti-malarial injections to febrile outpatients, a cross-sectional analytic survey in the Greater Accra region, Ghana
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Methods
	Study type and location
	Data management and analysis

	Results
	Descriptive characteristics
	Prescriber-patient interactions
	Factors associated with inappropriate ACT prescription

	Discussion
	Study limitations

	Conclusions
	Acknowledgements
	References




