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injections were least likely to have correct doses of chlo-
roquine.  Conclusion:  The   fi ndings indicate that although 
chloroquine remained the fi rst-line drug in the treatment 
of uncomplicated malaria in the two districts, the level 
of appropriateness of doses prescribed was generally 
low. Inappropriate doses of chloroquine prescribed were 
more prevalent in private than government health care 
facilities, and among prescriptions containing injec-
tions. 

 Copyright © 2005 S. Karger AG, Basel 

 Introduction 

 Malaria remains a major public health problem in Af-
rica. It has been estimated that out of the over 1 million 
deaths caused by malaria worldwide, 90% occur in sub-
Saharan Africa. Malaria is also directly responsible for 
20% (1 in 5) of childhood deaths in Africa, and indirect-
ly contributes to illness and deaths from respiratory infec-
tions, diarrheal diseases and malnutrition  [1] . 

 Malaria is endemic in Ghana, and it is estimated to 
account for 40% of all outpatient attendance and over 
25% of under-fi ve mortality. The current control strategy 
in Ghana has case management based on prompt recog-
nition and adequate treatment as its main focus, using 
chloroquine as the fi rst-line drug  [2] . The emergence of 
chloroquine-resistant parasites in the country, fi rst re-
ported in 1986, and subsequent reports of sulfadoxine/
pyrimethamine (second-line drug) resistance are major 
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  Abstract 
  Objective:  The study was conducted to determine anti-
malarial prescribing practices among prescribers in 2 of 
the 6 sentinel sites established to document antimalarial 
drug effi cacy in Ghana in order to provide some expla-
nation underlying chloroquine treatment failures in the 
country.  Subjects and   Methods:  The study was descrip-
tive combining both qualitative and quantitative designs. 
The qualitative design involved in-depth interviews of 
general prescribers in the Wassa West and Kassena Nan-
kana districts using an interview guide. The quantitative 
design involved a review of Outpatient Department pre-
scriptions of 100 patients clinically diagnosed as having 
malaria within the year 2000 in each of the 7 selected 
health care facilities.  Results:  The overall number of 
drugs prescribed per patient encounter was 4.3 in the 
Wassa West district and 3.0 in the Kassena Nankana dis-
trict. The number of drugs per patient encounter was 5.4 
and 3.7 in private and government health care facilities, 
respectively. The commonly prescribed antimalarial 
drug in all the health care facilities visited was chloro-
quine. However, only 9.8% of prescriptions in private 
health care facilities contained correct doses of chloro-
quine compared to 54% in government health care fa-
cilities (p = 0.000). Prescriptions containing chloroquine 
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obstacles to the control strategy, and adversely affect ma-
laria morbidity, mortality and health care costs  [3–5] . The 
spread of antimalarial drug resistance is infl uenced by 
patterns of drug use among other factors such as the rela-
tive risk of drug-resistant parasites transmitting viable 
gametocytes compared to drug-sensitive parasites, inten-
sity of transmission, and immunity of the human popula-
tion  [6, 7] . Drug use patterns are often described in terms 
of prescribing and dispensing practices, and patient’s use 
of drugs  [8] . Hence this study was conducted to determine 
antimalarial prescribing practices in order to ascertain 
the reason(s) underlying chloroquine treatment failures 
in Ghana. 

   Subjects and Methods 

 The study was conducted in the Wassa West and the Kassena 
Nankana districts, 2 of the 6 sentinel districts involved in chloro-
quine effi cacy studies in Ghana between 1998 and 2001. Five and 
2 health care facilities were selected for Wassa West and Kassena 
Nankana districts, respectively. 

 The Wassa West district is a mining district with vegetation that 
is mainly secondary rainforest. The district has a district/govern-
ment hospital, 9 rural health care facilities, 11 private clinics/hos-
pitals, and 10 maternity homes. Malaria is hyperendemic and is the 
primary cause of child morbidity and mortality  [9] . 

 Kassena-Nankana district is a farming district within the Guin-
ea Savannah woodlands. The district has a district/government 
hospital and 5 rural health care facilities. There is no private health 
care facility in the district. Malaria is holoendemic and is the lead-
ing cause of morbidity and mortality  [10, 11] . The therapeutic ef-
fi cacy of chloroquine in the treatment of uncomplicated  Plasmo-
dium falciparum  malaria in Wassa West and Kassena Nankana 
districts is estimated at 67.3 and 76.9%, respectively  [12] . 

 The study was descriptive, combining both qualitative and 
quantitative designs. The qualitative design involved in-depth in-

terviews of 15 general prescribers to determine some of the factors 
infl uencing prescribing practices using an interview guide. The 
quantitative design involved a review of Outpatient Department 
prescriptions of 100 patients clinically diagnosed as having ma-
laria within the year 2000 in each selected health care facility. The 
number and types of drugs prescribed were determined. Prescrip-
tions containing chloroquine were rated as appropriate or inappro-
priate based on the standard treatment guidelines of the Ministry 
of Health (i.e. 25 mg/kg body weight given over 3 days as 10 mg/kg, 
10 mg/kg, and 5 mg/kg). 

 A total of 700 Outpatient Department cards of patients who had 
sought for malaria treatment in 7 selected health care facilities dur-
ing the year 2000 were randomly selected and reviewed: Wassa 
West district hospital (n = 1); Wassa West rural health facilities 
(n = 2); Wassa West private health facilities (n = 2); Kassena Nan-
kana district hospital (n = 1), and Kassena Nankana rural health 
facilities (n = 1). 

 Qualitative data were analyzed using the Textbase Beta ®  soft-
ware. Coding and categorization of statements were performed fol-
lowed by content analysis. Quantitative data were analyzed using 
the Statistical Package for Social Sciences (SPSS version 10 for 
Windows). Chi-square ( �  2 ) tests were used to compare proportions 
of appropriate prescriptions between private and government 
health care facilities. 

 The study received approval from the Institutional Review 
Board of the Noguchi Memorial Institute for Medical Research, 
University of Ghana, Legon. 

   Results 

 Number of Drugs Prescribed per Malaria Encounter 
 The mean number of malaria drugs per encounter was 

4.3 and 3.0 in the Wassa West and Kassena Nankana dis-
tricts, respectively. The difference was statistically sig-
nifi cant; p = 0.000 ( table 1 ). Within the Wassa West dis-
trict, the mean number of drugs per encounter was 3.7 in 
the district hospital ( table 2 ); also 3.7 in government 

Category WWD
(n = 500)

KND
(n = 200)

�2 p value

Mean number of drugs per prescription 4.3 3.0 – 0.000
Proportion of prescriptions containing

Chloroquine
Amodiaquine
Sulfadoxine/pyrimethamine
Artemisinin
Quinine
Halofantrine
No antimalarial

84.2%
5.6%
2.8%
5.8%
1.8%
0.2%
–

97%
–
2.0%
–
0.5%
–
0.5%

21.91
–
0.36
–
–
–
–

0.000
0.000*
0.546
0.000*
0.296*
1.000*
0.286*

* Fisher’s exact test.

Table 1. Antimalarial drugs prescribed 
in the Wassa West district (WWD) and 
the Kassena Nankana district (KND)
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health care facilities but 5.4 in private health care facili-
ties ( table 3 ). The mean difference between government 
and private health facilities was statistically signifi cant 
(p = 0.000). Within the Kassena Nankana district, the 
mean number of drugs per encounter was 3.1 in the dis-
trict hospital ( table 2 ) and 2.9 in the rural health care fa-
cility visited (data not shown). The mean difference be-
tween the Wassa West and the Kassena Nankana district 
hospitals was statistically signifi cant (p = 0.000) ( tab-
les 2 ,  3 ). 

   Types of Antimalarial Drugs Prescribed for Malaria 
Cases 
 The most commonly prescribed antimalarial drug in 

all the health care facilities was chloroquine. However, 
the proportion of prescriptions containing chloroquine 
was signifi cantly higher in the Kassena Nankana district 
(97%) than in the Wassa West district (84.2%, p = 0.000) 
( tables 1 ,  2 ). Though prescriptions in both government 
and private health care facilities contained chloroquine 
in the Wassa West district, the proportion was signifi -

cantly higher in the government health care (92.7%) than 
in private health care facilities (71.5%, p = 0.000) ( ta-
ble 3 ). Other antimalarials prescribed in the Wassa West 
district were amodiaquine, sulfadoxine/pyrimethamine, 
artemisinin, quinine and halofantrine, and those pre-
scribed in the Kassena Nankana district were sulfadox-
ine/pyrimethamine, and quinine. The tendency to pre-
scribe amodiaquine or artemisinin was signifi cantly high-
er in the Wassa West than in Kassena Nankana district 
( table 1 ). 

   Appropriateness of Doses of First-Line Drug, 
Chloroquine, Prescribed 
 Within the Wassa West district, 54% of prescriptions 

in government health care facilities (district hospital and 
rural health care facilities) contained appropriate chloro-
quine dose whilst only 9.8% of the prescriptions in the 
private health care facilities contained appropriate chlo-
roquine dose ( table 4 ). The difference between the gov-
ernment and private health care facilities was statistical-
ly signifi cant (p = 0.000). There was, however, no signifi -

Category WWDH
(n = 100)

KNDH
n = 100)

�2 p value

Mean number of drugs per prescription 3.7 3.1 – 0.000
Proportion of prescriptions containing

Chloroquine
Amodiaquine
Sulfadoxine/pyrimethamine
Artemisinin
Quinine

79%
15%
4%
2%
–

95%
–
4%
–
1%

11.26
–
–
–
–

0.001
0.000*
1.000*
0.497*
1.000*

* Fisher’s exact test.

Table 2. Antimalarial drugs prescribed 
in the Wassa West district hospital 
(WWDH) and the Kassena Nankana 
district hospital (KNDH)

Category Government
(n = 300)

Private
(n = 200)

�2 p value

Mean number of drugs per prescription  3.7 5.4 – 0.000
Proportion of prescriptions containing

Chloroquine
Amodiaquine
Sulfadoxine/pyrimethamine
Artemisinin
Quinine
Halofantrine

92.7%
 5%
 1.3%
 1%
 –
 –

71.5%
6.5%
5%

13%
4.5%
0.5%

40.33
0.51
5.92

31.56
–
–

0.000
0.475
0.015
0.000
0.000*
0.400*

* Fisher’s exact test.

Table 3. Antimalarial drugs prescribed 
in government and private health facilities 
in the Wassa West district
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cant difference between the district hospital (urban) and 
the rural health care facilities visited in the district (p = 
0.939). 

 In the Kassena Nankana district there was a signifi cant 
difference in the prescriptions by health care providers in 
the district hospital and the rural health care facility vis-

ited in terms of appropriateness of doses of chloroquine 
prescribed (65.3 vs. 19.4%; p = 0.000). 

 Less than 50% of prescriptions in the facilities visited 
contained chloroquine injections ( table 4 ). However, 
with the exception of the rural health facility in the Kas-
sena Nankana district, greater proportions of all prescrip-
tions with chloroquine injections contained underdose of 
chloroquine ( fi g. 1 ). 

   Factors Infl uencing Prescribing Patterns 
 Interviews with prescribers revealed that common fac-

tors determining the type of antimalaria drug prescribed 
were cost, clinical state of the patient (acute or not), pre-
scribers’ personal experiences with the available antima-
larials and patients’ drug history prior to visiting the 
health care facility. Other factors were side effects of the 
drug, whether the patient was a Ghanaian or an expatri-
ate, patient’s choice and the experiences with the drugs, 
research fi ndings, and treatment guidelines from the Min-
istry of Health ( table 5 ). Prescribers in the private health 
care facilities said they considered the patient’s choice for 
the sake of treatment adherence. Expatriate patients were 
given single-dose therapies because it was alleged that 
they were not complying with divided-dose therapies. 

   Discussion 

 The mean numbers of drugs per malaria patient en-
counter in government health care facilities, irrespective 
of whether they were urban or rural, were similar in the 
2 districts. There were, however, signifi cant differences 
between government and private health care facilities in 

Table 4. Appropriateness of prescriptions containing chloroquine and proportion of prescriptions containing chloroquine injection 

Category Health facility

WWDH WWRHF WWPHF KNDH KNRHF

Proportion of prescriptions containing
appropriate chloroquine dose

57%
(n = 79)

52.3%
(n = 199)

9.8%
(n = 143)

65.3%
(n = 95)

19.4%
(n = 98)

Proportion of prescriptions for children <10 years
containing appropriate chloroquine dose

48%
(n = 25)

53%
(n = 100)

4.5%
(n = 66)

48.7%
(n = 37)

8.6%
(n = 58)

Proportion of prescriptions containing
chloroquine injection

38%
(n = 100)

20.5%
(n = 200)

49.5%
(n = 200)

21%
(n = 100)

47%
(n = 100)

WWDH = Wassa West district hospital; WWRHF = Wassa West rural health facilities; WWPHF = Wassa West private health facili-
ties; KNDH = Kassena Nankana district hospital; KNRHF = Kassena Nankana rural health facilities.

Fig. 1. Classifi cation of total chloroquine dose on prescriptions con-
taining chloroquine injection.
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the Wassa West district. Whereas the mean number of 
drugs per encounter in the government health care facili-
ties was 3.7, that for private health care facilities was 5.4. 
The mean number of drugs per prescription (3.7) in gov-
ernment health care facilities in the Wassa West district 
shows a 23% decline over the number (4.8) observed in 
the district by Bosu and Ofori-Adjei  [13] , who looked at 
prescriptions for all patients irrespective of the diagnosis. 
The difference is probably due to the prescribers’ par-
ticipation in continuing educational programs organized 
by the Ghana Medical and Dental Council. It is also like-
ly that patients diagnosed as having malaria tend to re-
ceive fewer drugs than those with other diseases. The 
mean numbers of drugs per prescription in all the facili-
ties were higher than WHO’s average of 2 or less, but 
generally lower than the national average of 4.6  [14] . A 
continuing downward trend of number of drugs per pre-
scription will indicate that outpatient treatment is be-
coming more and more specifi c. Prescriptions for ma-
laria patients in rural health care facilities in the Wassa 
West district were more likely to contain chloroquine 
compared with prescriptions from the district hospital. 
There was, however, no signifi cant difference between the 
district hospital in the Kassena Nankana district and the 
rural health care facilities visited in the same district. 
These observations could probably be explained by the 
relatively higher number of Medical Assistants in the 
Kassena Nankana district hospital (n = 3) compared to 
the Wassa West district hospital (n = 1). The Medical As-
sistants (i.e. clinical nurses with 2 years’ training in clini-

cal medicine) are the main prescribers in rural health care 
facilities and so if their number is relatively higher in an 
urban setting, their prescription patterns may not be dif-
ferent from that of their colleagues in rural health care 
facilities. 

 The study also showed that prescribers in government 
health care facilities in the Wassa West district were more 
likely to prescribe correct dose of chloroquine than their 
counterparts in private health care facilities. This fi nding 
suggests that prescribers in government health care fa-
cilities tend to follow national treatment guidelines more 
than prescribers in private health care facilities. Although 
there are no regional studies to compare these fi ndings 
with, the trend compares very well with fi ndings by Sid-
diqi et al.  [15]  that polypharmacy was more prevalent in 
private health care facilities than in government health 
care facilities in Pakistan. Additionally, Håkansson et al. 
 [16]  found that general practitioners in Växjö, southern 
Sweden, had a higher degree of adherence to recommen-
dations by the formulary committee than other categories 
of physicians, particularly private physicians. These fi nd-
ings pose a great challenge to national treatment policies 
that are aimed at improving quality of care at all levels. 

 The fi nding in the Wassa West district that between 
20.5 and 38% of prescriptions in government health fa-
cilities contained an injection is far below the 80% ob-
served by Bosu and Ofori-Adjei  [13]  in the same district. 
This difference, as stated earlier, could be due to the fact 
that the current study was limited to malaria cases and 
also that the former study covered a greater number of 

Table 5. Factors infl uencing prescribing patterns among prescribers

Category Health facility

WWDH
(n = 4)

WWRHF
(n = 3)

WWPHF
(n = 3)

KNDH
(n = 3)

KNRHF
(n = 2)

total
(n = 15)

Cost of drug 2 2 – 2 – 6
Clinical state of patient 4 3 2 2 – 11
Personal experience 2 1 – – – 3
Patient’s drug history 3 3 1 2 2 11
Side effects of drug 3 3 – – – 6
Ghanaian or expatriate – 2 – – – 2
Patient’s choice and experiences 2 3 1 – – 6
Research fi ndings 2 1 – – – 3
Treatment guidelines 2 – 2 3 2 9

WWDH = Wassa West district hospital; WWRHF = Wassa West rural health facilities; WWPHF = Wassa 
West private health facilities; KNDH = Kassena Nankana district hospital; KNRHF = Kassena Nankana rural 
health facilities.
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health care facilities. Nevertheless, a retrospective and 
prospective review of outpatient prescriptions in 20 dis-
pensaries in Dar es Salaam, Tanzania, showed that be-
tween 24.6 and 34% of prescriptions contained an injec-
tion  [17] . Other studies in Africa have shown that the 
proportion of prescriptions containing an injection range 
between 17.3% in Morocco and 37% in Ethiopia  [18–22] . 
These regional fi ndings compare well with the fi ndings of 
this study. 

   Conclusion 

 The  fi ndings indicate that although chloroquine re-
mained the fi rst-line drug in the treatment of uncompli-
cated malaria in the 2 districts, the level of appropriate-

ness of doses prescribed was generally low. Inappropriate 
doses of chloroquine prescribed and prescriptions con-
taining injections were more prevalent in private than 
government health care facilities. 
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