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ABSTRACT

Opportunistic infections are one of the leading causes of morbidity and mortality in children with HIVV/AIDS.
These infections can be prevented through lifelong adherence to antiretroviral (ARV) therapy and strong family
support. This study aims to analyze the relationship between family support and adherence to ARV medication
with the incidence of opportunistic infections in children with HIV/AIDS. The study employed a cross-sectional
design. The respondents were 50 children with HIVV/AIDS receiving treatment at RSPI Sulianti Saroso Jakarta,
selected using purposive sampling. Data were analyzed using the Chi-square test and Logistic Regression for
multivariate analysis. The results indicated a significant relationship between family support including emotional
support (p = 0.002), appraisal support (p = 0.001), instrumental support (p = 0.001), and informational support (p
= 0.009) as well as ARV adherence (p = 0.001) with the incidence of opportunistic infections. Multivariate
analysis revealed that instrumental support had the greatest influence, with p = 0.012 and Exp (B) = 1.458,
indicating that children with low instrumental support had a 1.46 times higher risk of developing opportunistic
infections compared to those with adequate support. There is a significant association between family support
and ARV adherence with the occurrence of opportunistic infections in children with HIV/AIDS. Strengthening
family-based nursing interventions focus on empowering parents to provide instrumental support such as
meeting nutritional needs, ensuring access to healthcare services, and supervising ARV adherence is essential to
improving the quality of life of children with HIV/AIDS.
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INTRODUCTION

Human Immunodeficiency Virus (HIV) is a virus that attacks the immune system and causes
a decrease in body resistance. The virus lives in T helper Lymphocyte cells, which function
for the human immune system, reproducing and breaking down cells. This process results in
the reduction of the number of helper lymphocyte cells (Hapsari, 2017). HIV/AIDS (Acquired
Immune Deficiency Syndrome) is a disease that attacks white blood cells, which can cause a
decrease in the human immune system (Pardede, 2020). According to the World Health
Organization (WHO) (2022), there are 930,000 children under 10 years of age and 1.65
million adolescents aged 10-19 years living with HIV worldwide, and an estimated 270,000
children and adolescents are newly infected with HIV. Based on the 2019 global HIV
statistics report, almost 95,000 children infected with HIV/AIDS died from opportunistic
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infections. Among all opportunistic infections associated with HIV/AIDS, pneumonia and
tuberculosis are the most common in children with HIV/AIDS in low- and middle-income
countries (Mekonnen et al., 2023). Based on data from the RSPI Sulianti Saroso Working
Group from January-December 2023, 57 children underwent ARV treatment, and 14 %
experienced opportunistic pulmonary TB infections and 8,7 % experienced oral candidiasis
(Pokja RSPI SS, 2024).

The HIV virus attacks the immune system, namely white blood cells, especially CD4
lymphocytes, which are the main target of this virus. CD4 lymphocytes play a role in
identifying and destroying pathogens that cause bacterial, fungal, and viral infections. A
decrease in the number of CD4 lymphocytes in the blood indicates a decrease in a person's
immune system, which will increase the incidence of opportunistic infections. Opportunistic
infections are infections such as germs, parasites, fungi, or protozoa that usually do not cause
disease in children. In children infected with the HIV virus, there is a decrease in immune
function, especially cellular immunity, so children will easily get sick if exposed to these
organisms, which are usually longer, more severe and often repeated. Some opportunistic
infections that commonly occur in pediatric patients with HIV/AIDS are pneumonia,
pulmonary tuberculosis, sepsis, chronic diarrhea, candidiasis, and skin diseases. Opportunistic
infections are the cause of morbidity and mortality in children with HIV/AIDS, but the
number can be suppressed if opportunistic infections are immediately recognized and treated
with Antiretroviral (ARV) (Wondifraw et al., 2022).

Various studies have proven that ARV can suppress the replication of the HIV virus, prevent
the reproduction of new virus particles, increase the number of CD4, and treat various
opportunistic infections. Although not a cure therapy, the benefits of therapy are very large
for children with HIVV/AIDS (Dhaka et al., 2017). ARV must be started as early as possible
even when diagnosed, and at that time children with HIVV must undergo treatment regardless
of the WHO clinical stage and CD4 count (Gemechu et al., 2023). One of the causes of the
emergence and recurrence of opportunistic infections is the child's non-compliance with ARV
treatment because the drug must be taken by the child for life and on time so that compliance
with the therapy procedure is difficult to achieve, for this reason, assistance in taking
medication is needed that always reminds and motivates children to take ARV on time (Putri
et al., 2023).The consequence of this non-compliance is an increased risk of opportunistic
infections occurring and recurring (Isaac et al., 2020). ARV drugs in children with HIV/AIDS
are often caused by various interrelated factors. One of the main causes is the complexity of
the treatment regimen. Children with HIV/AIDS usually have to take several types of
medication every day, which can be a big challenge, especially for very young children who
are dependent on their caregivers. Side effects of medications, such as nausea, vomiting,
diarrhea, and fatigue, can also prevent children from taking their medications regularly
(Sitorus et al., 2021). In addition, a lack of understanding about the importance of medication
adherence among caregivers and children themselves can contribute to non-adherence. Many
caregivers may not realize how important consistent ARV treatment is in suppressing viral
load and maintaining child health (Arjun et al., 2017).

Family support given to children with HIV/AIDS includes helping children choose the
treatment to be carried out, reminding them when to take medication, providing the care that
children need, and helping children reduce negative stigma in society. It is hoped that with
family support in adherence to taking ARV medication, children will be protected from
opportunistic infections and even death (Biney et al., 2021). Strong family support is needed
to motivate children to maintain their health status, especially in preventing opportunistic
infections (Srinatania et al., 2020). Therefore, family involvement and adherence to ARV
treatment are very important to prevent children from opportunistic infections. The general
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objective of this study was to determine the relationship between family support and
adherence to taking antiretroviral (ARV) drugs with the incidence of opportunistic infections
in children with HIV/AIDS at RSPI Sulianti Saroso Jakarta. Tujuan umum dari penelitian ini
adalah diketahui hubungan dukungan keluarga (emosional, penghargaan, instrumental,
informasional) dan kepatuhan minum obat antiretroviral (ARV) dengan kejadian infeksi
oportunistik pada anak HIV/ AIDS di RSPI Sulianti Saroso Jakarta.

METHOD

This study was conducted using a Cross-sectional approach. This study was conducted in
October-December 2024. In this study, the population consisted of 57 children with HIV/AIDS
undergoing ARV treatment at RSPI Sulianti Saroso. The sampling technique in this study used
purposive sampling, so the sample size in this study was 50 people after calculating using the
Slovin formula. The inclusion criteria in this study were: 1) Respondents were families who
accompanied their children in ARV therapy, 2) Able to read and write, 3) Children consumed
ARV (not prophylaxis), 4) Minimum duration of treatment was 1 year, 5) Families were
willing to be respondents. The exclusion criteria in this study were as follows: 1) Children who
are on prophylactic therapy, 2) Families who do not accompany children directly in ARV
therapy, 3) Children under 2 years of age, 4) Respondents who are unable to read and write, 5)
Families who experience cognitive disorders or other conditions that hinder communication
and understanding. This study used univariate analysis, bivariate analysis using the Chi-square
test and multivariate analysis using the Logistic Regression test with SPSS 21.Kuesioner
dukungan keluarga telah diuji validitas dan reliabilitas pada 10 responden pendamping anak
dengan HIV di klinik Baladewa dengan hasil validitas 0,632 dan realiabilitas 0,706. Sementara
itu kuesioner kepatuhan minum obat ARV menggunakan Morisky Medication Adherence
Scale-8 (MMAS-8), alat ukur yang telah tervalidasi secara global dengan berbagai versi dan
terjemahan. Dalam penelitian ini, uji validitas dan reliabilitas tidak dilakukan kembali karena
kuesioner telah diuji oleh Cuevas & Pefiate (2015) di Spanyol, dengan hasil Cronbach’s Alpha
sebesar 0,760, menunjukkan bahwa instrumen ini valid dan reliabel (De Las Cuevas & Pefiate,
2015).

RESULT
Table 1.
Distribution of Respondent Characteristics Based on Age and CD4 Value (n=50)
Variables n Mean Standard Deviation Minimum-Maximum
Child Age 50 10.64 4,070 2-17
CD4 value 50 683.84 418,860 6-1731

Table 1. The average age of respondents was 10.64 years, with an age range of 2 to 17 years
and a standard deviation of 4.070. This illustrates that respondents come from various age
groups of children, from toddlers to teenagers. Meanwhile, the average CD4 value of
respondents was 683.84 with a range of values 6 to 1731 and a standard deviation of 418.860.

Table 2.
Distribution of Respondent Characteristics Based on Gender, Family Support, Compliance
in Taking ARV Medication and Incidence of Opportunistic Infections (n=50)

Variables f %
Gende
Woman 32 64
Man 18 36
Family Support
Emotional support
Good 19 38
Not good 31 62
Support Awards
Good 23 46
Not good 27 54
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Variables f %
Instrumental Support
Good 22 44
Not good 28 56
Informative Support
Good 24 48
Not good 26 52
Compliance with ARV Medication
Obedient 27 54
Not obey 23 46
Opportunistic Infections
Never 16 32
Once 34 68

Table 2. The majority of respondents were women (64%). Most received poor family support,
especially in emotional (62%), appreciation (54%), instrumental (56%), and informative
(52%) aspects. Compliance with ARV treatment was quite balanced, with 54% of respondents
being compliant. However, opportunistic infections were 68% of respondents.

Table 3.
Relationship between Family Support (Support: Emotional, Appreciation, Instrumental,
Informative) and Compliance in Taking ARV Medication with the Incidence of
Opportunistic Infections (n = 50).

Opportunistic Infectio Occurrence
Variables Never Once OR 95% CI p -Value
f % f %

Family Support
Emotional Support

Good 11 22.0 8 16.0 7.150 1,908 - 26,796 0.002
Not good 5 10.0 26 52.0

Support Awards

Good 14 28.0 9 18.0 19,444  3,675-102,881 0.001
Not good 2 4.0 25 50.0

Instrumental Support

Good 13 26.0 9 18.0 12,037 2,772-52,273 0.001
Not good 3 6.0 25 50.0

Informative Support

Good 12 24.0 12 24.0 5,500 1,451-20,845 0.009
Not good 4 8.0 22 44.0

Compliance with ARV

Medication

Obedient 2 4.0 25 50.0 0.051 0.010-0.272 0.001
Not obey 14 28.0 9 18.0

After obtaining the initial modeling, a gradual selection was carried out on factors that had a
p-value > 0.05 to be removed from the model using the backward elimination method so that
a more optimal final model was obtained. Based on the results of the logistic regression
analysis in Table 4, it was found that of several variables tested, only instrumental support
and adherence to ARVs had a significant relationship with the incidence of opportunistic
infections in children with HIV/AIDS at RSPl Sulianti Saroso.In the last step (Step 6),
instrumental support showed a B value of 0.377 with a p-value of 0.012 (p < 0.05) and an
Exp(B) value of 1.458 (95% CI: 1.088-1.953). This indicates that children who receive better
instrumental support have a 1.46 times greater chance of avoiding opportunistic infections
than those who receive poor support. Meanwhile, adherence to ARVSs has a B value of -1.756
with a p- value of 0.007 (p < 0.05) and an Exp(B) value of 0.173 (95% CI: 0.048-0.620). This
means that children who are compliant in consuming ARVs have a lower risk of experiencing
opportunistic infections, which is around 83% smaller than children who are not compliant.
Other variables such as gender, emotional support, appreciation, and informativeness, did not
show a significant relationship with the incidence of opportunistic infections (p > 0.05).
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Table 4.
Logistic Regression Analysis: Factors Affecting Opportunistic Infections in Children with
HIV/AIDS
B P- value Exp(B) (1K 95%)

Step 1 Gender 1.164 .362 3.204 .262-39.203
CD4 .000 .862 1,000 .997-1.003
Emotional Support .302 .065 1,353 .982-1.864
Support Awards .245 170 1.277 .900-1.812
Instrumental Support 319 .044 1,376 1.009-1.877
Informative Support .098 .468 1.103 .846-1.438
ARV Compliance -1.248 .067 .287 .075-1.093
Constants -29,985 .064 .000

Step 2 Gender 1,170 .359 3.221 .265-39.128
Emotional Support .298 .068 1,348 .979-1.856
Support Awards .245 172 1.278 .899-1.816
Instrumental Support .323 .041 1,381 1.013-1.882
Informative Support .099 462 1.104 .0849-1.436
ARV Compliance -1.291 .045 275 .078-.971
Constants -29,519 .060 .000

Step 3 Gender 1.413 .265 4.107 .342-49.288
Emotional Support .270 .082 1.311 .967-1.777
Support Awards .206 204 1,229 .894-1.689
Instrumental Support .324 .032 1,383 1,029-1,858
ARV Compliance -1.392 .029 .249 .071-.867
Constants -23.107 .058 .000

Step 4 Emotional Support .255 .072 1,290 .978-1.702
Support Awards 243 120 1.275 .939-1.730
Instrumental Support 344 .030 1411 1.034-1.926
ARV Compliance -1.344 .048 .261 .069-.989
Constants -22,562 .053 .000

Step 5 Emotional Support .261 .057 1.298 .992-1.699
Instrumental Support .380 .010 1,462 1.094-1.953
ARV Compliance -1,529 .015 .263 .063-.740
Constants -1,529 .120 .000

Step 6 Instrumental Support 377 .012 1,458 1,088-1,953
ARV Compliance -1,756 .007 173 .048-.620
Constants -2.326 714 .098

*Significant at a = 0.05

DISCUSSION

Distribution of Respondent Characteristics

The results of the analysis showed that the average age of children with HIV/AIDS in this
study was 10.64 years. This is in line with previous studies showing that most children with
HIV/AIDS in Indonesia were only diagnosed at the age of 5-10 years, mainly due to late
detection and limited access to HIV screening in infants born to mothers with HIV (Armini et
al., 2024). In children, the course of HIV infection has several differences compared to adults.
HIV infection in children usually occurs through vertical transmission, namely from mother
to child during pregnancy, childbirth, or breastfeeding. A study by UNAIDS (2023) reported
that without medical intervention, around 30-45% of infants born to mothers with HIV will be
infected with the virus (van Schalkwyk et al., 2024).Based on the results of the analysis, it
shows that the number of girls with HIVV/AIDS is greater than boys, with a total of 32 children
registered as patients at the RSPI Sulianti Saroso Polyclinic. Some have entered adolescence
and are known to have been infected with HIV since birth from their parents. Although there
is a difference in the number of cases between men and women, epidemiologically, gender is
not a factor that directly affects the incidence of HIVV/AIDS (Yourkavitch et al., 2018).
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The results of the analysis show that the average CD4 value in children with HIV/AIDS at
RSPI Sulianti Saroso is 650.92 cells/mms3. CD4 is one of the best parameters for measuring
the level of immunodeficiency in individuals with HIV (Salim et al., 2020). Higher CD4
values in children with HIVV/AIDS undergoing antiretroviral (ARV) therapy at RSPI Sulianti
Saroso indicate that their immune systems are improving. This is in line with Gemechu's
research (2023) which states that ARV therapy should be started as early as possible, even
immediately after the diagnosis is made, without considering the WHO clinical stage or CD4
count (Gemechu et al., 2023). This approach aims to reduce the risk of disease progression
and increase life expectancy for children with HIVV/AIDS.

The Relationship between Family Emotional Support and the Incidence of
Opportunistic Infections in Children with HIV/AIDS

The results of the analysis showed that there was a significant relationship between family
emotional support and the incidence of opportunistic infections in children with HIV/AIDS.
Emotional support is an important aspect in the care process, which includes providing a safe
and comfortable place to rest and recover, as well as helping children manage their emotions.
According to Diliana et al. (2023), aspects of emotional support include expressions of
affection, trust, attention, good communication, and involvement in the decision-making
process related to child care. This support involves expressions of empathy, encouragement,
warmth, and emotional attention that can help children feel calmer and more optimistic in
undergoing treatment (Gibson et al., 2021; Sofro & Hidayanti, 2019). HIV/AIDS causes a
decrease in the immune system, making children susceptible to various opportunistic
infections. These infections can worsen the child's physical condition and cause various health
complications. In this condition, emotional family support is needed to ensure that the child
receives optimal care.

The Relationship between Family Appreciation Support and the Incidence of
Opportunistic Infections in Children with HIV/AIDS

Based on the results of a study conducted on 50 respondents, it was found that there was a
significant relationship between family appreciation support and the incidence of
opportunistic infections in children with HIV/AIDS. According to Freidman (2014),
appreciation support includes giving praise or positive rewards, strengthening self-esteem,
and high self-confidence due to recognition from others. Families are expected to be able to
provide appreciation in the form of praise or gifts for children who successfully take ARV
drugs on time, show independence in treatment, do not refuse or vomit drugs, and are actively
involved in the care process. Children with HIVV/AIDS must undergo lifelong ARV therapy,
which is often a challenge in achieving treatment adherence. Therefore, families have an
important role in guiding children so that they do not feel bored and avoid stopping ARV
treatment (Romauli & Wahyuni, 2022; Subandi, n.d.). Appreciation support is not only
related to treatment adherence, but also affects children's psychosocial development.
According to Diliana et al. (2023), the family is one of the main support systems for
individuals with chronic diseases, including HIV/AIDS (Diliana et al., 2023). Families that
provide positive support can help children develop their talents and potential, increase self-
confidence, and strengthen social acceptance of children with HIVV/AIDS.

Instrumental Support Relationship Families with Opportunistic Infections in Children
with HIV/AIDS

The results of the analysis showed that there was a significant relationship between
instrumental family support and the incidence of opportunistic infections in children with
HIV/AIDS. This finding underlines the importance of the role of families in providing real
assistance, both in the form of materials and services, to support the health of children with
HIV/AIDS and increase adherence to antiretroviral (ARV) treatment. According to Freidman
(2014), instrumental support includes real assistance provided to help individuals solve their
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problems. In the context of children with HIV/AIDS, this support can be in the form of
providing basic needs such as nutritious food, decent housing, transportation costs for check-
ups to health facilities, and assistance with daily child care. Families are expected to pay full
attention to ensuring that children take ARVs on time, have regular health check-ups, and
gain access to adequate health services. Most families of children with HIV/AIDS have
limited income, some even live below the poverty line. Some families can only take their
children for check-ups every two months, which causes less than optimal monitoring of
children's health. In fact, suboptimal monitoring can increase the risk of opportunistic
infections due to a weak child's immune system (Gemechu et al., 2023).

Informative Support Relationship Families with Opportunistic Infections in Children
with HIV/AIDS

The results of the analysis showed that there was a significant relationship between family
informative support and the incidence of opportunistic infections in children with HIVV/AIDS.
This finding indicates that adequate information about the treatment, prevention, and care of
children with HIV/AIDS is very important to improve children's health and reduce the risk of
opportunistic infections. According to Freidman (2014), informative support includes
providing information, instructions, advice, and direction that can help individuals solve a
problem. In the context of children with HIV/AIDS, this support plays a role in guiding
children and families in understanding the importance of adherence to antiretroviral (ARV)
treatment, recognizing signs of declining health, and implementing steps to prevent
opportunistic infections. Families who have a good understanding can provide advice and
motivation to children, especially when children experience boredom in undergoing long-term
treatment. Families who are active in seeking information, such as attending seminars,
counseling, or other educational activities, tend to have a better understanding of their child's
condition and the steps that need to be taken to maintain their health (Tanyi et al., 2021).

Relationship between Compliance with Taking ARV Medication and the Incidence of
Opportunistic Infections in Children with HIV/AIDS

The results of the analysis showed that there was a significant relationship between adherence
to taking ARV drugs and the incidence of opportunistic infections in children with
HIV/AIDS. The better the adherence in taking ARVs, the lower the risk of opportunistic
infections in children with HIV/AIDS. ARV therapy is a lifelong treatment for children with
HIV/AIDS which aims to suppress viral replication, improve the immune system, reduce
morbidity and mortality, and improve children's quality of life (Haryadi et al., 2020). Routine
use of ARVs can reduce the amount of virus in the body so that it does not develop into AIDS
and prevent opportunistic infections. However, adherence to ARV therapy is often a
challenge, especially in children who require family assistance to ensure that medication is
taken on schedule (Melkamu et al., 2020). The success of ARV therapy is determined by the
extent to which children adhere to treatment in a timely and continuous manner. This success
can be seen from the increase in the number of CD4 cells and the decrease in viral load to
undetectable. Conversely, therapy failure is characterized by a decrease in CD4 and an
increase in viral load, which can worsen the child's condition and increase the risk of
complications of opportunistic infections (Armstrong-Mensah et al., 2022).

Non-compliance with ARV therapy can be caused by various factors, including: Lack of
understanding of the importance of ARVs: Some families still lack education regarding the
benefits and impacts of delaying ARV consumption. Side effects of drugs: Children may
experience side effects such as nausea, vomiting, or diarrhea, which can cause discomfort and
reluctance to take medication regularly. Psychosocial factors: Boredom with long-term
treatment and social stigma can cause children and families to lose motivation in undergoing
ARV therapy (Hidayanti, 2014). Constraints in the form and taste of drugs: ARV drugs,
which are generally in tablet form or have a bitter taste, can be difficult for children,
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especially those who are still young. Inaccuracy in the timeliness of drug administration:
Irregular schedules or delays in drug administration can affect the effectiveness of therapy.

Instrumental Support as the Variable Most Related to the Incidence of Opportunistic
Infections in Children with HIV/AIDS

Instrumental support plays a very significant role in preventing the occurrence of
opportunistic infections in children with HIV/AIDS. Based on the results of multivariate
analysis, it was found that this factor is the most influential aspect in reducing the risk of
opportunistic infections. Children with HIV/AIDS have a weak immune system and are very
susceptible to various types of opportunistic infections (B-Lajoie et al., 2016; RK et al.,
2017). Therefore, the role of the family in providing instrumental support is very crucial. One
of the most important forms of support is the fulfillment of basic needs such as nutritious
food, clean clothing, and a healthy living environment. Adequate nutritional intake can help
increase children's immunity so that they are better able to fight various infectious diseases
(Abdollahi & Saffar, 2016). In addition, maintaining a clean environment and healthy living
habits, such as washing hands before eating and maintaining personal hygiene, are also
important steps in preventing opportunistic infections that often attack children with
HIV/AIDS (Ministry of Health Indonesia, 2020).

In an effort to increase instrumental support, various steps can be taken to help families care
for children with HIV/AIDS (Nabunya et al., 2023; Roberts et al., 2021). The government and
social organizations need to play an active role in providing economic assistance to families
in need, including subsidies for transportation costs for routine check-ups and support in
providing basic needs for children. In addition, education for families regarding the
importance of adherence to ARV therapy and prevention of opportunistic infections also
needs to be improved so that parents or caregivers have a better understanding of caring for
children (Ministry of Health Indonesia, 2020).

CONCLUSION

Based on the results of the research and discussion that have been conducted, it can be
concluded that there is a significant relationship between family support and adherence to
taking ARV medication with the incidence of opportunistic infections in children with
HIV/AIDS. This study confirms that family support, especially in the instrumental aspect, as
well as adherence to taking ARV medication, are the main factors in reducing the risk of
opportunistic infections in children with HIV/AIDS. Therefore, family-based interventions
that focus on increasing instrumental support and education related to adherence to ARV
therapy need to be strengthened in an effort to improve the quality of life of children with
HIV/AIDS.
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