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ABSTRACT 

 
Background: Human Immunodeficiency Virus (HIV) is one of the important public health 
problems in the world which causes death of more than 35 million people annually. HIV infection 
is often associated with several comorbidities caused by the presence of endemic infectious 
diseases in certain regions, one of them is malaria. Analyzing the survival of HIV / AIDS patients 
malaria coinfection is based on risk factors for recurrence and death due to malaria. This study 
aimed to examine the determinants of recurrence and death in HIV-malaria co-infection patients 
in Jayapura, Papua, Indonesia. 
Subjects and Method: This was a retrospective cohort study conducted in the VCT room at Dok 
II Regional General Hospital, Jayapura, Papua Province, Indonesia, from May to June 2018. A 
sample of 183 people living with HIV/AIDS (PLWH) was selected by fixed disease sampling. The 
dependent variable was recurrence. The independent variables were drug taking adherence, 
nutritional status, economic status, use of mosquito nets, spraying residues in the house, healthy 
hygiene behavior, co-infection with malaria. The data were obtained from medical record. The 
other data were collected by questionnaire. The data were analyzed using path analysis. 
Results: The risk of recurrence in PLWH co-infected with malaria decreased with ARV treatment 
adherence (b= -2.17; 95% CI= -3.24 to -1.09; p<0.001) and compliance with Cotrimoxazole 
treatment (> 95 %) (b= -1.88; 95% CI= -2.58 to -1.19; p<0.001). The risk of recurrence in PLWHA 
co-infected with malaria increased with low income <Rp 2,000,000 (b= 3.06; 95% CI= 2.04 to 
4.07; p <0.001), poor health behavior (mean <5) (b= 1.66;  95% CI= 0.92 to 2.40; p<0.001), poor 
nutritional status (b= 2.10; 95% CI= 1.44 to 2.76; p<0.001), and did not use bed nets (b= 0.73; 95% 
CI= 0.16 to 1.29; p= 0.011). The risk of death in PLWHA coinfected with malaria decreased with 
ARV treatment adherence (> 95%) (b= -2.08; 95% CI= -3.02 to -1.14; p<0.001) and healthy 
behavior (mean> 5) (b= -1.43; 95% CI= -2.15 to -0.70; p<0.001). The risk of death in PLWHA co-
infected with malaria increased with low income (<Rp 2,000,000) (b = 3.06; 95% CI= 2.04 to 4.07; 
p <0.001), poor health behavior (mean <5) (b= 1.66; 95% CI= 0.92 to 2.40; p <0.001), and poor 
nutritional status (b = 2.10; 95% CI= 1.44 to 2.76; p <0.001). 
Conclusions: The risk of recurrence in PLWHA co-infected with malaria increases with low 
income, poor health behavior, and poor nutritional status, but decreases with adherence to ARV 
treatment and Cotrimoxazole treatment. The risk of death of PLWHA coinfected with malaria 
increases with low income, poor health behavior, and poor nutritional status, but decreases with 
adherence to ARV treatment. 
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BACKGROUND 
Human Immunodeficiency Virus (HIV) is 

still one of the essential problems of public 

health in the world which causes the death 

of more than 35 million people. Based on 

data from the World Health Organization 
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(WHO), Sub-Saharan Africa is the region 

most affected with 25.6 million cases. 2016 

deaths from AIDS in the world were 

890,000 cases in adults and there were 

120,000 cases in children aged <15 years 

(WHO, 2017). According to The Joint 

United Nations Program on HIV / AIDS 

(UNAIDS) Indonesia is the third largest 

country in Asia and the Pacific number of 

people living with HIV / AIDS (PLWHA) 

(UNAIDS, 2015).  

Based on data from the Directorate 

General of P2P in the Indonesian Ministry 

of Health 2017, the cumulative number of 

AIDS sufferers by province from 1987 to 

December 2016 was 86,780 cases, with the 

third highest being East Java (16,911), 

Papua (13,398) and DKI Jakarta (8,648), 

while the number of new HIV cases by 

province from 2014 to 2016 was 104,896 

cases, with 41,250 highest cases in 2016 

and the top three provinces including East 

Java (6,513), DKI Jakarta (6,019) and 

Papua (3,866) (Health profile data and 

information Indonesia, 2016).  

The spread of HIV, especially in 

Papua, is very fast. Data from the Papua 

Provincial Health Office up to May 2018 

amounts to 35 thousand cases. The highest 

HIV/AIDS sufferers were in Nabire Regen-

cy with 6,500 cases, followed by Jayapura 

City with 6,007 cases, then Mimika Regen-

cy with 5,472 cases. (Papua Provincial 

Health Office, 2018). Surveillance sentinel 

for Sex Workers (WPS) reported 6.28% of 

FSWs in Papua had HIV. The Integrated 

HIV and Behavior Survey (STPH) in Papua 

conducted by the Central Statistics Agency 

(BPS) reports that in the provinces of 

Papua and West Papua, the HIV epidemic 

tends to spread to 2.4% of the adult 

population of 15-49 years of productive age 

as many as 26,525 people (99.08%) and 

reproductive age women amounting to 

14,684 (54.9%) (KPA of Papua and West 

Papua Provinces, 2009) (Papua Provincial 

Health Office, 2018). 

HIV infection is often associated with 

several comorbidities caused by the pre-

sence of endemic infectious diseases in 

certain regions, one of which is Malaria 

(Alemu et al., 2013). The eastern region of 

Indonesia, especially Papua, according to 

WHO, is categorized as a hyper-endemic 

area of malaria with API of more than 10% 

(national API <1%) (Hanandita & Tampu-

bolon, 2016). Data from the Papua Provin-

cial Health Office 2017 reported that there 

were 413,657 malaria cases in January to 

December 2016, with the most cases being> 

15 years old 46,280 cases, the majority of 

them were male (Papua Provincial Health 

Office, 2017). 

Malaria comorbidity and HIV / AIDS, 

have a significant effect on global health. 

Since 2009, the CDC has included malaria 

in the list of AIDS-related opportunistic 

infections (Saracino et al, 2012). The latest 

global load statistics show 207 million cases 

and 627,000 malaria deaths, most in Africa 

and Southeast Asia. The spread of HIV / 

AIDS and malaria in Papua which overlaps 

geographically, climate factors, and wide-

spread epidemics allows for such co-infec-

tion (Alemu et al., 2013; Rattanapunya et 

al., 2013; Nasir et al., 2016). 

Coinfection of HIV/AIDS with mala-

ria is a burden on PLHIV because malaria 

recurrence affects the development of 

clinical symptoms by changing the function 

of the immune system. Cohort studies have 

shown that recurrence of malaria infection 

causes an increase in HIV viral load in the 

blood, even during asymptomatic parasite-

mia. HIV viral load returns to baseline eight 

weeks after acute malaria infection (Kublin 

et al., 2005) (Hochman and Kim, 2009). 

CD4 + T lymphocytes temporarily decrease 

during clinical malaria episodes in both 

HIV-infected and uninfected patients 
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(Geertruyden et al., 2006). Recurrence of 

recurrent Malaria infection associated with 

a decrease in CD4 + T lymphocytes that is 

faster over time indicates that malaria can 

lead to faster disease progression from HIV 

to AIDS (Mermin et al., 2006). Coinfection 

of HIV / AIDS with malaria increases the 

mortality rate of PLWHA. (Korenromp et 

al., 2005). 

ODHA at advanced levels who do not 

routinely consume ARVs can increase their 

risk of developing opportunistic infections 

and malaria (Kasirye et al., 2016). WHO 

recommends prophylactic treatment with 

Cotrimoxazole (CTX) in PLWHA who re-

ceive ARVs in areas of high malaria trans-

mission intensity to reduce the risk of 

opportunistic infections (WHO, 2014). 

Other risk factors for coinfection of PLWH 

with malaria that relate to hosts with the 

environment include the use of Insecticide-

Treated Mosquito Net (ITN) for popula-

tions at risk of malaria in high-endemic 

areas and indoor residual spraying (IRS), 

namely the application of long-acting 

chemical insecticides to reduce the life span 

of mosquito vectors and to reduce mosquito 

vector density economic status, nutritional 

status, and Clean Healthy Life Behavior 

(PHBS) indirectly affect the coinfection of 

PLWHA and malaria (Rattanapunya et al, 

2015; WHO , 2006).  

Advanced HIV disease is still a signifi-

cant challenge. Although access to treat-

ment is affordable for antiretroviral therapy 

(ART) treatment and there is a decline in 

HIV-related deaths, there are still many 

PLHIV who die from opportunistic infec-

tion. The need to find better ways to iden-

tify and manage advanced HIV disease, to 

achieve global targets for reducing HIV 

deaths by 50% by 2020. Health services 

must be adapted to reach and meet the 

needs of the most at risk populations, 

including implementing 'zero' policies. 

tolerance 'of stigma and discrimination in 

all health services, and communities that 

are fully involved as equal partners (WHO, 

2017). 

Eliminating malaria is also one of the 

top priorities for policy makers in Indo-

nesia. The commitment of the Sustainable 

Development Goals (SDGs) in an effort to 

eradicate written malaria in the third objec-

tive is to ensure a healthy life and strive for 

prosperity for all, with specific objectives of 

ending the epidemic The survival time of 

PLHA infected with malaria to AIDS, tuber-

culosis, malaria and neglected diseases 

neglected-tropical up to 2030 (Infodatin 

malaria, 2016). 

 

SUBJECTS AND METHOD 
1. Study Design 

This study was case-control study conduct-

ed in VCT room of Dok II Hospital, Jaya-

pura, Papua Province, Indonesia, from May 

to June 2018. 

2. Population and Samples 

The source population used in this study 

were HIV/AIDS sufferers diagnosed with 

Malaria from 2015 who came to the Dok II 

Hospital, Jayapura, Papua. Samples of 

PLWH with malaria recurrence were 97 

study subjects and PLWH groups with 

deaths of 86 subjects were selected by fixed 

disease sampling. 

3. Study Variables 

The dependent variables were survival and 

death. The independent variables were drug 

taking adherence, nutritional status, econo-

mic status, use of mosquito nets, spray 

residu, and healthy behavior. 

4. Operational Definition of Variables 

Data on survival time of HIV/AIDS co-

infected patients with Malaria who relapsed 

was the time of survival of PLWH with 

malaria co-infection. The survival time of 

HIV/AIDS patients co-infected with Mala-
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ria with death was the time of survival of 

PLHA-infected PLHIV to death.  

Antiretroviral treatment adherence 

was defined as behavior to adhere to the 

suggestions or procedures of the doctor 

about the use of antiretrovirals, which were 

previously preceded by a consultation pro-

cess between patients and doctors as medi-

cal service providers. Compliance with 

Cotrimoxazole prophylactic treatment was 

behavior to adhere to doctor's suggestions 

or procedures Cotrimoxazole prophylactic 

treatment in relapsing Malaria.  

Nutritional status was the state of 

nutritional status of PLWH at the last visit 

which was calculated based on antopo-

metric measurements of body weight per 

age (weight for age) measured by body 

mass Index (BMI).  

Economic status was defined as the 

monthly income received by ODHA within 

one month. The use of insecticidal bed nets 

was the use of thin insecticidal blinds which 

provide protection against mosquitoes, flies 

and other insects. Spraying residues in the 

house was the application of insecticides to 

the inside of the residence, on the walls and 

other surfaces that function as a resting 

place for mosquitoes infected with malaria. 

Clean and healthy behavior was a set of 

behaviors practiced by the study subjects. 

5. Study Instruments 

The data were collected by medical record 

and questionnaire. The validity tests were 

conducted on 20 patients undergoing treat-

ment at Dok II hospital, Jayapura, Papua, 

Indonesia. The results of reliability test 

included item total correlations (≥0.20) 

and Cronbach's alpha (≥0.70). 

6. Data Analysis 

The data analysis was carried out using 

path analysis. The steps of path analysis in 

including model specification, model iden-

tification, fit model, estimation, and model 

re-specification. 

7. Research Ethics 

The research ethics included informed con-

sent, anonymity, confidentiality and ethical 

clearance. The ethical clearance was 

obtained from Dr. Moewardi hospital, 

Surakarta, Central Java. 

 

RESULTS 

1. Sample characteristics 

A sample of 215 study subjects was selected 

for this study, with PLHIV groups accom-

panied by 97 recurrences of malaria, which 

were not accompanied by recurrence of 118 

people and PLHIV groups with 86 deaths, 

who lived 129 people.  

Table 1. Sample characteristics  

Characteristics n % 
Gender   
Female 
Male 

121 
94 

56.3 
43.7 

Age (years)   
1-14 
15-19 
20-24 
25-49 
≥ 50 

2 
7 

36 
159 
11 

0.09 
3.3 
16.7 
74 
5.1 

Marital Status   
Single  
Married 
Divorced 
Splitted 
Widow/widower 

66 
120 

1 
13 
15 

30.7 
55.8 
0.05 

6 
7 

Education   
No education 
Primary School 
Junior High School 
Senior High School 
College 

5 
15 
31 

125 
39 

2.3 
7 

14.4 
58.1 
18.1 

Occupation   
Not working 
Working 

100 
115 

46.5 
53.5 

 

Table 1 showed that as many as 121 

(56.3%) study subjects were women. Most 

of the study subjects were at age 25-49 

years (159 people, 74%). Most of the study 

subjects were married (120, 55.8%). As may 

as 125 study subjects (58.1%) had high 
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education and 115 study subjects (53.5%) 

were employed. 

2. Path Analysis 

Figure 1 depicted path model of Malaria co-

infection recurrence with estimation. The 

number of measured variables were 7, 

endogenous variables were 5, and exogen-

ous variables were 3. Therefore, the value of 

degree of freedom (df) was 25 (over 

identified). Figure 2 depicted path model of 

death among PLWHA. 

Table 2 showed the results of path 

analysis. Table 2 showed that 

 

 
 

Figure 1. Path model of Malaria co-infection recurrence 

 

 

 
Figure 2. Path model of death among PLWHA 
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Table 2. Results of path analysis on the determinants of co-infected malaria 

recurrence among PLWH 

Dependent Variables 
 

Independent variables b 
CI 95% 

p Lower 
limit 

Upper 
limit 

Direct Effect       
Malaria recurrence  ARV treatment adherence -2.17 -3.24 -1.09 <0.001 
  Nutritional Status -0.61 -1.46 -0.24 0.164 
  Healthy behavior -0.11 -0.83 -0.61 0.764 
  Cotrimoxazole treatment -1.88 -2.58 -1.19 <0.001 
Indirect Effect       
ARV treatment adherence  Economical Status  3.06 2.04 4.07 <0.001 
  Healthy behavior 1.66 0.92 2.40 <0.001 
Nutritional Status  Income  2.10 1.44 2.76 <0.001 
Healthy behavior  Mosquito net 0.73 0.16 1.29 0.011 
n Observation = 215     
Log Likelihood= -460.55     

 

There was a direct influence between 

adherence to ARV treatment for malaria 

recurrence in malaria-infected PLWH and 

was statistically significant. PLWH co-

infected with malaria with high antiretro-

viral treatment adherence (≥95%) had an 

average logistical recurrence of malaria -

2.17 points compared to PLWH coinfected 

with malaria with low ARV treatment 

adherence (<95%) (b= -2.17; 95% CI= - 

3.24 to -1.09; p<0.001). 

The results of the path analysis show 

that there is a direct influence between 

nutritional status of malaria recurrence in 

PLH infected with malaria even though it is 

not statistically significant. PLWH co-

infected with malaria with good nutritional 

status (BMI 18.5) had an average malaria 

recurrence log record -0.61 points com-

pared to PLWH coinfected with malaria 

with poor nutritional status (BMI <18.5) 

(b= -0.61; 95% CI= -1.46 to -0.24; p= 

0.164). 

The results of path analysis showed 

that there was a direct influence between 

PHBS on malaria recurrence in PLWH 

coinfected with malaria and was statis-

tically insignificant. PLWH co-infected with 

malaria with good healthy behavior had an 

average logistical recurrence of malaria -

0.11 than PLWH coinfected with malaria 

with poor healthy behavior (b = -0.11; 95% 

CI= -0.83 to -0.61; p = 0.764). 

The results of the path analysis 

showed that there was a direct influence 

between Cotri treatment adherence to 

malaria recurrence in PLWH coinfected 

with malaria and was statistically signifi-

cant. PLWHA co-infected with malaria with 

good Cotri treatment adherence (≥95%) 

had an average logographic recurrence of 

malaria -1.88 points compared to PLWHA 

coinfected by malaria with poor compliance 

with Cotri treatment (<95%) (b= -1.88; 

95% CI = -2.58 to -1.19; p <0.001). 

There was an indirect influence bet-

ween economic status and malaria recur-

rence through adherence to ARV treatment 

and was statistically significant. PLWH co-

infected with malaria with a low income 

(<Rp 2,000,000) had had higher risk to 

malaria recurrence 3.06 units compared to 

PLWH with high income (Rp 2,000,000) 

(b= 3.06; 95% CI = 2.04 to 4.07; p <0.001). 

The results of path analysis showed 

that there was an indirect effect between 

PHBS and malaria recurrence through 

adherence to ARV treatment and was 

statistically significant. PLWH poor healthy 

behavior had higher risk to malaria co-
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infected by 1.66 units compared to PLWH 

with good healthy behavior (b= 1.66; 95% 

CI= 0.92 to 2.40; p <0.001). 

There was an indirect effect between 

income and malaria recurrence through 

nutritional status and it was statistically 

significant. There was an indirect effect 

between the use bed nets and malaria 

recurrence through healthy behavior. 

Table 3. The result of path analysis on the determinants of death among PLWH 
with co-infected malaria  

Dependent variables  
Independent 

variables 
b 

95% CI 

p Lower 
limit 

Upper 
limit 

Direct Effect       

Malaria Death 
 

 ARV treatment 
adherence 

-2.08 -3.02 -1.14 
<0.001 

  Nutritional Status -0.41 -1.29 0.47 0.366 
  Healthy behavior -1.43 -2.15 -0.70 <0.001 
  Cotri treatment 

adherence 
0.11 -0.58 0.79 

0.760 

Indirect Effect       
ARV treatment adherence  Economy status 3.06 2.04 4.07 <0.001 
  Healthy behavior 1.66 0.92 2.40 <0.001 

Nutritional Status  Economy status  2.10 1.44 2.76 <0.001 
PHBS  Mosquito net 0.73 0.16 1.29 0.011 
n Observation= 215     

Log Likelihood = -456.10     

 

The risk of death in PLWH co-

infected with malaria decreased with ARV 

treatment adherence (> 95%) (b= -2.08; 

95% CI= -3.02 to -1.14; p<0.001) and 

healthy behavior (mean> 5) (b= -1.43; 95% 

CI= -2.15 to -0.70; p<0.001). The risk of 

death in PLWHA co-infected with malaria 

increased with income (<Rp 2,000,000) 

(b= 3.06; 95% CI= 2.04 to 4.07; p <0.001), 

poor health behavior (mean <5) (b= 1.66; 

95% CI= 0.92 to 2.40; p <0.001), and poor 

nutritional status (b = 2.10; 95% CI= 1.44 

to 2.76; p <0.001). 

 

DISCUSSIONS 

1. The effect of ARV adherence on 

malaria recurrence 

The result of this study showed that there 

was an effect of ARV treatment adherence 

on malaria recurrence. This was in line with 

Kasirye et al. (2017) which stated that ARV 

has an effect in decreasing malaria recur-

rence. Mermin et al. (2006) in a prospec-

tive cohort study found that ARVs decrea-

sed the clinical presentation of malaria by 

increasing immune function.  

In an in vitro study conducted by 

Nsanzabana & Rosenthal (2011), it was 

found that antiretrovirals can kill erythro-

cytic parasites before they developed into 

malaria and can prolong exposure to anti-

malarial drugs with sufficient concentration 

in the blood to prevent the occurrence of 

new infections.  

A study of Ekwaru et al. (2013) 

showed thatclinical episodes of malaria in 

HIV-infected adults with adherence to ARV 

treatment were associated with increased 

viral load and a decrease in the number of 

CD4 + T cells. HIV infection could increase 

parasitemia and reduce the number of CD-

4 and T cell, the immune response became 

worse so the risk of clinical manifestations 

malaria became higher. While the effect of 

malaria on HIV could increase the repli-
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cation of the HIV virus, so that it increased 

the viral load (Foca et al., 2012). 

2. The effect of Cotrimoxazole treat-

ment adherence on malaria recur-

rence  

The result of this study showed that there 

was an effect of CTX treatment adherence 

on malaria recurrence. This study was in 

line with a study done by Kasirye et al. 

(2017) which stated that CTX prophylactic 

treatment has an effect on reducing malaria 

recurrence. The Randomized Trial study 

conducted by Bwakura-Dangarembizi et al. 

(2014) showed that PLWHA with CTX 

prophylaxis showed low bacterial infection, 

which prevented parasitemia and clinical 

malaria. 

Polyak et al. (2016) reported that 

Prophylactic treatment of CTX in PLWHA 

who lived in malaria endemic areas can 

reduce the occurrence of malaria 

recurrence.  

Cotrimoxazol (CTX) was an antimi-

crobial drug containing a fixed dose combi-

nation of sulphamethoxazole and trimetho-

prim which commonly used in Sub-Saharan 

Africa because of its low cost, wide availa-

bility, and broad-spectrum antimicrobial 

activity. The combination of these drugs 

produced a synergistic effect on various 

bacterial and protozoan infections. UN-

AIDS and WHO recommended the pro-

phylactic treatment of CTX for opportu-

nistic infections in groups of individuals 

who were infected by HIV, especially child-

ren and first trimester pregnant women. 

CTX has been shown to decrease malaria 

morbidity in HIV-infected populations 

(WHO, 2005, Bwakura-Dangarembizi, et 

al., 2014, Jegede et al., 2017). 

3. The effect of nutritional status on 

malaria recurrence 

The result of this study showed that there 

was an effect of nutritional status on 

malaria recurrence. This study was in line 

with a study done by Koethe and Heimbur-

ger (2010) which stated that BMI was a 

significant prognostic factor in HIV 

infection. Decreased energy intake due to 

gastrointestinal tract infections was 

considered the main cause of weight loss in 

people who were infected by HIV. In addi-

tion, an enhancement in proinflammatory 

cytokines in untreated HIV infections pre-

vented weight gain despite adequate energy 

and protein intake. Individuals with low 

BMI can significantly increase HIV-1 viral 

load and contribute to anemia and 

decreased functional capacity.  

Individuals at every level of HIV 

disease, especially from the lower socio-

economic strata, were at risk of nutritional 

deficiencies, and nutritional status was a 

strong predictor of disease progression, 

survival, and functional status during the 

course of the disease (Swaminathan et al., 

2008). 

4. The effect of healthy behavior on 

malaria recurrence 

The result of this study showed that there 

was an effect of healthy behavior on mala-

ria recurrence. This study was in line with a 

study by Imbahale et al., (2010) which 

stated that poor sanitation condition was a 

potential source of disease.  

A qualitative study by Makoge et al 

(2017)  showed that public perception of 

malaria and typhoid was related to poverty 

because it was closely related to environ-

mental sanitation around them. Malaria 

infection was associated with poverty, poor 

hygiene, and tropical climate conditions 

that were conducive for mosquitoes to 

breed.  

The results of a study by Musoke et al 

(2013) indicated that an integrated appro-

ach to malaria prevention and vector con-

trol at the household level was highly 

important, in addition to environmental 

sanitation problems that affected malaria 
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transmission, it should be recommended 

for health promotion for high risk groups, 

household responsibilities and the import-

ance of community leaders to further 

explore the impact of public health from an 

integrated approach to malaria prevention. 

5. The effect of income on malaria 

recurrence 

The result of this study showed that there 

was an indirect effect of economy status on 

malaria recurrence through ARV treatment 

adherence and it was statistically signifi-

cant. This study was in line with a study by 

Lowassa et al. (2012) which showed thatthe 

farther the distance of the health facility, 

the higher the cost for an individual to visit 

a health facility. Quantitative research done 

by Poudal et al. (2017) concluded that 

HIV/AIDS significantly increased the eco-

nomic burden, and poverty was an import-

ant factor in the transmission of HIV/AIDS, 

the lack of economic independence for 

PLWHA because of limited work skills 

made PLWHA more vulnerable in many 

ways, including exposure to high-risk beha-

vior and difficult access to health care 

services.   

6. The effect of healthy behavior on 

ARV treatment adherence 

The result of this study showed that there 

was an indirect effect of healthy behavior 

on malaria recurrence through ARV treat-

ment adherence and it was statistically 

significant. A study done by Kahn et al. 

(2012) showed thatIntegrated Prevention 

Campaign (IPC) programprovided health 

education, HIV test and counseling, water 

filters, insecticide-treated nets, condoms, 

and for calculating CD4 total of HIV-

infected people, 3 months of cotrimoxazole, 

and referral for treatment. This can predict 

disability-adjusted life years (DALY's), 

including the use of ARV. Early treatment 

of HIV produced additional DALY, there-

fore, it reduced the access to health facili-

ties and the costs would be more 

economical.  

WHO (2010) released a water sanita-

tion and hygiene (WASH) program. In a 

small amount of developing literature that 

has demonstrated the importance of WASH 

programs in reducing the impact of HIV/ 

AIDS on PLWHA, the immune system of 

vulnerable PLWHA made them more 

susceptible to opportunistic infections. 

7. The effect of income on nutritional 

status 

The result of this study showed that there 

was an indirect effect of income on malaria 

recurrence through nutritional status and it 

was statistically significant. This study was 

in line with a study by Sunguya et al. (2017) 

which showed that PLWHA with good 

economic status was associated with good 

nutritional status. A study by Weiser et al. 

(2011) stated that economic status influen-

ced food insecurity in PLWHA who lived in 

areas of high poverty such as sub-Saharan 

Africa. Food insecurity has consequences 

for mental health, such as depression and 

increased drug abuse, which contributed to 

the risk of HIV transmission and the risk of 

developing opportunistic infections. Increa-

sed risky sexual practices, non-compliance 

with antiretroviral therapy, visits to clinics 

that were not on schedule and even dis-

connected treatment were strong determi-

nants of poor HIV health outcomes. There-

fore, PLWHA who lived in malaria endemic 

areas would have high risk of recurrence. 

8. The effect of the use of mosquito 

nest on healthy behavior 

The result of this study showed that there 

was an indirect effect of the use of mosquito 

on malaria recurrence through healthy 

behavior and it was statistically significant. 

WHO (2008) recommendations on Priority 

Interventions: HIV/AIDS prevention, treat-

ment, and care in the health sector stated 

that the use of the use of mosquito nest was 
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included in environmental interventions 

which recommended for PLWHA who lived 

in malaria endemic areas. 

9. The effect of ARV treatment adhe-

rence on death 

The result of this study showed that there 

was an effect of ARV treatment adherence 

on death in malaria co-infection PLWHA 

which was statistically significant. WHO 

(2015) in Guidelines on when to start ART 

and on pre-Exposure for HIV stated that 

since 2013, based on scientific evidence and 

existing programs, early initiation of ART 

reduced mortality, morbidity, and HIV 

transmission. One entry inhibitors prevent-

ed HIV attachment to the target cell surface 

(positive CD4 lymphocytes and various 

other cells). Nonnucleosides and nucleo-

side/ nucleotide reverse transcriptase inhi-

bitors (NNRTIs and NRTIs) prevent the 

production of multiple brands of DNA from 

RNA virus, while integrase inhibitors block 

transfer and incorporate of DNA virus into 

the host cell genome. Protease inhibitors 

(PIs) prevent the assembly of new HIV 

particles. The goal of therapy was to build a 

regimen that allowed maximum suppress-

ion and resistance to HIV replication. 

10. The effect of Cotrimoxazole treat-

ment adherence on death 

The result of this study showed that there 

was a direct effect of Cotri treatment adhe-

rence on death in malaria co-infection 

PLWHA which was statistically non-signi-

ficant. A systematic review sudy by Hassani 

et al. (2015) stated that there was a rela-

tionship between CTX prophylaxis and the 

number of CD4 cell at the beginning of ART 

treatment. However, there was no statisti-

cally significant association between CTX 

prophylaxis and survival in a subgroup of 

people with CD4 total above 200 cells per 

microliter and stage 1 or 2 HIV according to 

WHO . It showed that research subjects 

were more likely to survive when they 

received CTX prophylaxis with the total of 

CD4 when they started ART (36% reduction 

in mortality).  

11. The effect of nutritional status on 

death among PLWH with malaria 

co-infection 

The result of this study showed that there 

was an effect of nutritional status on death 

in malaria co-infection PLWHA. A study by 

Thiebaut et al. (2000) stated that BMI at 

the beginning of treatment was not a 

disease predictor, but in developed count-

ries, low BMI was a predictor of mortality 

and morbidity in HIV-infected patients.  

A study by Koethe and Heimburger 

(2010) showed that there was an inverse 

relationship between progression of HIV 

disease and BMI. Cohort study on HIV-1-

infected drug users in the United States 

showed that obesity was associated with 

slower disease progression and better 

survival, regardless of CD4 + total 

lymphocyte.  

 Study of Koethe et al. (2010) illustra-

ted the relationship between early weight 

gain at the time of initiation of ART. A 

study in Zambia which involved 27,915 

patients who survived  for >6 months on 

ART showed an inverse relationship 

between early weight gain and the risk of 

mortality after 6 months of treatment. 

Weight gain after starting ART was asso-

ciated with increased survival and a 

reduced risk of clinical failure, especially in 

lower BMI strata. Prospective trials to 

increase body weight after starting ART 

among patients with malnutrition in 

resource-limited settings were justified. 

12. The effect of healthy behavior on 

death 

The result of this study showed that there 

was an effect of PHBS on death in malaria 

co-infection PLWHA. WHO (2006) stated 

that about 42% (30- 53%) from global 

malaria burden, or half a million deaths per 
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year, it can be prevented by environmental 

management, to reduce the burden of mala-

ria according to the type of environment 

(i.e. wilderness and hills, rural, urban, and 

periurban). Environmental differences 

affects the behavior of Anopheles species 

(biting and resting behavior), and by the 

number and characteristics of their breed-

ing sites so that it was easier for vector con-

trol. Other ways to control malaria included 

water management (intermittent irrigation 

or wet and dry alternatives; sprinklers, 

drops or central pivot irrigation); vegeta-

tion management in rural environments; 

safe practices for storing domestic water; 

management of solid waste in and around 

urban environments; and maintenance of 

water and sanitation supplies in urban 

areas. 

13. The effect of income on ARV 

treatment adherence 

The result of this study showed that there 

was an indirect effect of economy status on 

death in malaria co-infection PLWHA 

through ARV treatment adherence which 

was statistically insignificant. A descriptive 

qualitative study conducted by Azia et al 

(2016) stated thatEconomic factors which 

identified to reduce the adherence to use 

ART included poverty, unemployment, and 

insufficient money for transportation.  

A study of Li et al., (2010) showed 

that having easy access to treatment was 

associated with better adherence to ART. 

Easy access to health facilities can measure 

whether PLWHA make regular visits to 

doctors, or they have knowledge of how and 

where to access ARV. This was also an 

evidence of the positive role of the health 

providers during ART.  

14. The effect of healthy behavior on 

ARV treatment adherence 

The result of this study showed that there 

was an indirect effect of PHBS on death in 

malaria co-infection PLWHA through ARV 

treatment adherence which was statistically 

insignificant. The result of this study was in 

accordance with Fisher theory, which was 

IMB Model of ART Adherence (2010). 

According to Fisher (2010),behavioral skills 

affected the level of adherence to take 

medication for people living with HIV both 

directly and indirectly. These behavioral 

skills included the skills to obtain and 

manage ARV therapy on their own, to 

minimize side effects, to renew adherence 

in ARV therapy as needed, to obtain social 

support and instrumental to support adhe-

rence, and as self-reinforcement to obey 

from time to time. 

The result of this study was in line 

with a study by Horvath et al. (2015) in 312 

PLWHA, the result of this study showed 

that healthy behavioral skills directly 

influenced the adherence to take ARV drugs 

in PLWHA. Horvath explained that 

PLWHA who have good health behavior 

skills have relevant information and suffi-

cient motivation to make them obedient in 

taking ARV drugs and vice versa.  

Amico (2011) stated that someone's 

healthy behavior skills directly influenced 

the adherence to take ARV drugs in 

PLWHA. 

Behavior that is balanced with suffi-

cient knowledge and was a long-standing 

and repetitive habit of clean and healthy life 

could influence the adherence to take ARV 

drugs, based on attitudes and behaviors 

about the importance of being healthy. The 

habits of PHBS behavior and awareness of 

the importance of being healthy were 

supporting factors for ARV treatment 

adherence. 

15. The effect of income on nutri-

tional status 

The result of this study showed that there 

was an effect of economy status on death 

through nutritional status. This was in line 

with a statement of Laftah(2014) which 
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stated that the more severe the clinical 

manifestations, the higher the clinical stage 

of the patient. Normal CD4 total was 410 –

1490 cells/mm3. Clinical stage indirectly 

affected CD4 cell total, which was by inter-

fering the nutrient intake so that patients 

have poor nutritional status due to oppor-

tunistic infections. This was also confirmed 

by the results of the study conducted by 

Payam et al., (2016) which showed that 

viruses in large numbers could lead to 

decreased ability and host power to 

suppress damage to CD4 cells so that the 

cells became quickly run out (immuno-

suppression).  

Regular consumption of antiretro-

virals in accordance with the instructions of 

health personnels would inhibit the course 

of HIV disease, increased CD4 counts, 

reduced the amount of virus in the blood, 

and felt better so that it increased the 

appetite. This was in accordance with the 

results of the study of Mariz et al (2011) 

which stated that the status of patients who 

took antiretroviral drugs was statistically 

significant with poor nutritional status in 

HIV/AIDS patients. 

Economic status has a major influ-

ence on the success of HIV treatment 

because it can have an impact on the nutri-

tional intake consumed by PLWHA. The 

higher the economic status a person, the 

higher the nutritional intake that was con-

sumed by a person, the higher the econo-

mic status, the higher the awareness of a 

person to live healthier with adequate 

nutrition. Conversely, someone with a low 

economic status would only consume food 

which in accordance with his/her purcha-

sing power, which inhibit the fulfillment of 

better nutritional intake that must be 

consumed by PLWHA. 

 

 

16. The effect of mosquito nest on 

healthy behaviour 

The result of this study showed that there 

was an effect of ITN (Insectiside Treated 

Net) on death through PHBS. . The result of 

this study was in accordance witha study in 

Trenggalek which showed that there was a 

strong correlation between PHBS, home 

construction and the incidence of malaria 

because all respondents' houses did not 

have gauze and ceilings to prevent mosqui-

toes from entering the house (Yudhastuti, 

2008). A hole that was not covered with 

gauze would cause an increase in the mos-

quito population in the house (Sintasath et 

al., 2015; Ye et al., 2017). 

The physical condition of community 

houses was generally very simple because it 

was made of materials such as boards or 

bamboo so that the holes were found in the 

walls of the house. The holes were not fitted 

with the gauze, so that mosquitoes can 

freely enter the house and attack the 

people. Cleanliness of the house, both 

inside and outside was also not maintained. 

Many tools were scattered, disorganized, 

dirty, and stuffy inside the house, which 

made the mosquitoes to stay in the house.  

There were stacks of used goods and 

garbage around the house. There were also 

puddles of water, bushes, and wild plants. 

Overall, the physical condition of 

community houses both inside and outside 

the house was the cause of malaria in the 

Sentani Lake area. 
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