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ABSTRACT 

Malaria remains a leading cause of death in Papua and combination of 

Dihydroartemisin -Piperaquine (DHP) and Primaquine (PQ) is recommended 

treatment to replace chloroquine out since chloroquine resistance present. 

Moreover, awareness of rational prescription and adherence may be the first 

priority in malaria treatment in preventing death and resistance in Papua. This 

study aimed to assess the rationality of antimalaria prescription in the public and 

private sectors of Papua Province. This cross-sectional study was conducted.  

Overall, 571 prescriptions were included in this study and more than half of 

prescription was rational (65%). This study was predominantly female (65%). 

More than half was diagnosed by P. falciparum (54%), using referred using the 

public hospital for treatment (54%) and self-identified as Papuan (50%). 

According to type of malaria, incorrect of prescription DHP and PQ were 20% 

and 18%, respectively. The multiple logistic regression model showed that 

female was significantly associated to receive irrational of prescriptions than 

males (OR = 1.549; 95% CI =1.004-2.389). Participants who had P. falciparum 

increased the likelihood of irrational of prescriptions (OR= 1.641; 95% CI 

=1.144-2.355). There is a need to have a continuum strategy to improve access 

and utilization of malaria case management in both public and private health 

facilities. Inequality gender based on prescribers needs to be investigated. 

Competence improvement among healthcare providers needs to be a priority to 

prevent antimalarial resistance. 

Keywords: Malaria; Primaquine; Chloroquine resistance; Rational prescription; 

Papua; Indonesia 

1. INTRODUCTION 

Malaria has been reported as one of disease burden and reduction in human productivity 

worldwide caused by plasmodium parasite species (Mahittikorn et al., 2022). The latest report in 

2017, Indonesia has been reported with high effort to eliminate malaria cases (Sitohang et al., 

2018). Therefore, malaria eradication has been prioritized to be targeted as one of the Millennium 

Development Goals (World Health Organization & WHO, 2020). Even though the incidence 

cases tend to decline in some areas (Febrinasari et al., 2021), there are five provinces with high 

malaria incidences are Papua, East Nusa Tenggara, West Papua, Central Sulawesi, and Maluku 

need to be prioritized and the resistance of chloroquine adds the complexity of problems. A prior 

study showed that resistance to antimalarials has been reported in both P falciparum and P. vivax 

and this resistance is not for chloroquine alone but also to currently used for antimalarials (Farooq 

& Mahajan, 2004).  

Papua Province has been targeted for malaria elimination by year 2030. Even though 

Indonesia government has covered the indigenous Papuans to have privilege for health, education 

and infrastructure, it may not be Papuans convenient to access healthcare facilities. Some 
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hindrances such as lack of communication between indigenous and migrant health care providers 

remains problems (Sianturi, Perwitasari, et al., 2021).  

Malaria eradication efforts in Indonesia has been conducted for decades and  it includes four 

phases: eradication, pre-elimination, elimination and maintenance of elimination status 

(Departemen Kesehatan RI, 2009). The quality of health care providers in malaria treatment 

becomes important in having rationality prescription in malaria (Zurovac et al., 2004). Besides  

malaria treatment guidance changes rapidly, participation of pharmacists (Anosike et al., 2020), 

and quality in malaria diagnostic (Uzochukwu et al., 2011) is till unavailable.  

Irrational of anti-malarial prescription has led to the spread of parasite resistance to most 

commonly used anti-malarial drugs. Moreover, World Organization Health (WHO) recommends 

to promote rational prescription in developing countries especially in malaria and encourage of 

healthcare providers to follow the existing guideline properly. Irrational might be overused, 

Inappropriate drug prescribing is still a global problem (Parthasarathi et al., 2021). Misuse of 

drugs occurs in all countries and irrational practices are especially common and costly in 

developing countries (Siswantoro et al., 2006). Furthermore, Dihydroartemisinin-Piperaquine 

(DHP) and Primaquine (PQ) is recommended to be used in malaria treatment. This study aimed 

to assess factors associated with rationality of antimalaria prescription in Papua as one of 

chloroquine resistance area in Indonesia.   

 

2. METHODS 

2.1. Study Design, Setting and Participants  

This was a cross-sectional study, assessing the prevalence and factor associated with 

rationality of antimalaria prescription among out-patients in one public hospital and a private 

clinic in Jayapura. Data were based on out-patient drug prescriptions collected from 

administrative databases. Data prescriptions were extracted for out-patients who were at least 18 

years old, not pregnant and not breast feeding, had positive malaria lab result, and received 

antimalaria prescriptions.   

2.2. Descriptive statistics  

Sociodemographic variables were analyzed using descriptive statistics. Categorical variables 

data were presented as frequencies and percentages, while continuous variables data were 

summarized as mean (standard deviation) or median (interquartile range) depending on the nature 

of the variables. The outcome variable was binary-coded as rational and irrational prescription. 

Subsequently, Chi-square test for categorical and independent sample t-test or Mann-Whitney U 

test were used to analyze independent variables and rationality prescription.  We included the 

following independent variables in the analyses: age, gender, type of malaria, type of health 

facility and ethnicity. Data were collected between April and August 2021. We excluded the age 

variable from multivariate since the dose of medication to all adults is the same.  

2.3. Statistical modeling  

In this study, potential predictors that had a p-value of<0.20 in the univariate analysis were 

included in the multivariate analysis (Bursac et al., 2008). In the multivariate logistic regression 

analysis, a stepwise procedure was used to select the final model with all independent variables 

significant with a p-value of ≤0.05. Odds ratios (ORs) with 95% CIs were calculated to quantify 

the level of association between variables and outcomes. The calibration of the multivariate 

analysis model was assessed using the Hosmer and Lemeshow test, whereas discrimination was 

estimated using a receiver operating characteristic (ROC) curve with a 95% CI. Finally, the odds 

ratios of independent variables and their 95% Confidence Interval were presented. All analyses 

were performed using two-tailed tests at a significance level of 0.05. Statistical analyses were 

performed using the Statistical Program for Social Sciences (SPSS) version 24.0 for Windows. 
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3. RESULTS AND DISCUSSION 

3.1. Results 

Table 1 provides the additional socio-demographic information about the patients. The mean 

age of participants was 32.33 ±13.49 years old. Overall, this study was predominantly female 

(65%). More than half was diagnosed by P. falciparum (54%), using referred using public hospital 

for treatment (54%) and self-identified as Papuan (50%). According to type of malaria, incorrect 

of prescription DHP and PQ were 20% and 18%, respectively.  

 
Table 1. Socio-demographic of participants 

No Characteristic N (%) 
Rationalities 

(N=372), 65 % 

Irrationalities 

(N=199), 35 % 

p-

value 

1 Age (mean±SD)  

years 
32.33 ±13.49 31.56 ±13.55 33.79 ±13.28 0.015 

2 Gender Female 376(65%) 233 143 0.027 

Male 194 (35%) 139 56 

3 Type of Malaria P. falciparum 310 (54%) 188 122 0.048 

P. vivax 248 (43%) 175 73 

Mix 13 (3%) 9 4 

4 Type of provider Public hospital 311 (54%) 211 100 0.139 

Private clinic 260 (46%) 161 99 

5 Ethnicity  Papua  287 (50%) 198 89 0.127 

Non-Papua 257 (45%) 156 101 

Not reported 27 (5%) 18 9 

SD: Standard deviation 

 

All the prescriptions were made and the appropriateness of antimalaria can be seen from 

appropriate diagnosis, treatment, route of administration and duration of treatment. However, 

more than one-third of prescription (35%) was irrational due to inappropriateness of antimalaria 

dose (Table 2). The number of incorrect PQ prescription occurred in P. falciparum, P. vivax, and 

mix were 70, 28, and 4 respectively. 

 
Table 2. Rationality of Primaquine prescription 

Criteria of 

appropriateness 

Rationale of antimalaria prescription 

Correct PQ Incorrect PQ 

P. falciparum P. vivax Mix P. falciparum P. vivax Mix 

Patient 310 248 13 0 0 0 

Drug 310 248 13 0 0 0 

Dose 240 220 9 70 28 4 

Time 310 248 13 0 0 0 

Rute 310 248 13 0 0 0 

* Primaquine (PQ) 

 

Table 3. Univariate and multivariate analyses on the association of variables with rational antimalaria 

prescription 

Characteristics 
Univariate 

OR (95% CI) 

p-

value 

Multivariate* 

aOR (95% CI) 

p- 

value 

Gender Male ref  ref  

Female 1.523 (1.048-2.213) 0.027 1.549 (1.004-2.389) 0.048 

Type of 

Malaria 

P. falciparum 1.556 (1.090-2.220) 0.015 1.641 (1.144-2.355) 0.007 

P. vivax ref  ref  

Mix 1.065 (0.31-3.570) 0.918 1.228 (0.356-4230) 0.722 

Type of 

provider 

Private Clinic  ref  ref  

Public hospital 0.771 (0.546-1.089) 0.139 1.092 (0.674-1.769) 0.722 

Ethnicity  Papua  ref  ref  

Non-Papua 1.440 (1.011-2.052) 0.043 1.463 (0.951-2.250) 0.083 

Not reported 1.112 (0.481-2.572) 0.803 1.002 (0.401-2.505) 0.996 

*The cases were analysed using a stepwise method in the multivariate analysis; Hosmer-Lemeshow test was p: 

0.592; the area under receiving operating characteristic curve was  0.405 (0.358-0.453); Ref.: Reference; OR, 

odds ratio; aOR, adjusted odds ratio 
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The multiple logistic regression model showed that female higher to receive irrational 

prescribing than male (OR = 1.549; 95% CI =1.004-2.389). Patients with malaria caused by P. 

falciparum had a higher risk of having irrational prescription (OR= 1.641; 95% CI =1.144-2.355) 

(Table 3). 

3.2. Discussion 

This study aimed to assess rational of malaria prescription in Papua province which is 

chloroquine resistance present in this area. This study showed that one-third of irrational 

prescription were occurred. Being female and malarian cases caused by P. falciparum were 

significantly associated with irrational prescription in antimalaria. The strengths in this study were 

the large number of sample size and prescription data were collected from various sources. 

3.2.1. Gender  

Surprisingly, the inequality gender to receive rational medication occurred in this study. 

Some suggestions to explain this phenomenon can be related to biological and disease (Risberg 

et al., 2009).  We suggest that there many concerns involving in this mistake. First should be 

counted is a concern of women patients could not determine whether they were pregnant or not 

and it may lead to fear using PQ for woman patient particularly most of malaria patients aged in 

the range of productive age. The concern of  PQ is contraindicated in pregnancy because 

hemolysis risk of the fetus (Fried & Duffy, 2017) may play a role in this irrational occurred.  

3.2.2. Type of malaria 

Contrary to previous studies (Baird et al., 2016), overuse PQ remains high, particularly in P. 

falciparum induced malaria prescriptions. Using PQ in vivax malaria aims to prevent relapsing 

events. This may take a longer course from 7 to 14 days. This option may vary by malaria control 

policies, and prevalence of hemolytic events in specific genetic and area of population. In contrary 

to prior study, overused of PQ occurred in P. falciparum prescriptions instead of P. vivax (Chu & 

White, 2021). Besides for gametocidal dan hypnoidal, prescribers seem lack of knowledge that 

PQ should be given in a single low-dose (0.25 mg/kg) of PQ in combination with artemisinin-

based combination therapies (ACTs) to prevent resistance in P. falciparum (Departemen 

Kesehatan RI, 2009). This might be different to P vivax treatment, whereas PQ should be taken 

for 14 days with 0.25 mg/kg. The competence of prescribers would be questionable. This error 

might be based on the lack adequate training, inadequate continuing education, and the prescribers  

follow outdated prescribing practices (Ofori-Asenso & Agyeman, 2016). 

3.2.3. Type of providers  

One of findings was contrary to previous study (Ezenduka C.C., 2014), the quality of private 

clinic and public hospital prescribers may not be different to rationality of prescription. In this 

result may comprehend prescribers could not distinguish between an ACTs and a monotherapy 

across the type of malaria (Oyinaka et al., 2021). Even though the laboratory results may be first 

to be had before the prescription made, a high number of incorrect of PQ still occurred in practice.  

According to prior study among HIV patients (Sianturi, Latifah, et al., 2021), the existence of 

pharmacist seems low in antimalaria resistance. Error in medication can be reduced by 

contribution of pharmacist to do screening of prescription.  Pharmacist can play vital roles in this 

problem by screening rationality of prescription before the drugs are delivered to patients.  The 

pharmacist may play vital roles in this stage to poses a potential risk to happen in the future, which 

is similar to antimicrobial use in Papua.  This result should be an alert because resistance of DHP 

and PQ happened in the future as well as antimicrobial in Papua. 

 

The present study had several limitations. First, there is limited information of prescribers 

including age, gender, and the background of prescribers in order to identify the quality of 

physician/general practitioner-patient relationship. It will give much information to assess the 

background may affect to quality of patient-doctor relationship. Second, the location of study 
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should involve sectors from rural areas in which limited resources, lack of management drug and 

insufficient of quality laboratory remain high.  

 

4. CONCLUSION  

Continued supervision considered to be added for evaluation on appropriate treatment and 

prescription. Pharmacists should act and act and contribute more since they are competent in 

evaluating rationality of antimalaria prescriptions.  
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