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Abstract

Background: Childhood cancer is a chronic life-threatening disease and requires a variety of therapies. The key to
successful treatment is early detection and treatment adherence. Parental psychosocial and socioeconomics are factors that
support a successful treatment.

Obijective: To determine the differences in the influence of maternal psychosocial and socioeconomics on adherence to
cancer treatment in children.

Method: A cohort study in pediatric patients with cancer and their mothers who were treated at Haji Adam Malik General
Hospital, Medan in June 2019-April 2020. Maternal psychosocial assessment with the IES-R questionnaire after knew the
diagnosis of cancer in her child and socioeconomic assessment through a questionnaire. Cancer treatment adherence was
assessed for six months undergoing treatment. Bivariate analysis used the fisher's exact test to assess differences in the
effect of each variable.

Result: Of the 47 subjects observed, it was found 14.9% of children with cancer were not adherent the treatment. For the
research data analyzed there was no significant difference between maternal psychosocial status, education and occupation
of the mother, and residence ownership towards the adherence to cancer treatment in children. Total family income had a
significant effect on adherence to cancer treatment in children (p = 0.042), even though all patients used the National
Health Insurance (JKN).

Conclusion: Total amount of family income used as an indicator of socioeconomic status has an influence on adherence
of cancer treatment in children.
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1. Introduction

Cancer in children is a chronic disease that requires invasive and life-threatening therapy (Wong and
Chan, 2006; Chao, 2002). As many as 11,000 children are diagnosed with cancer each year in Indonesia
(Pusat Data dan Informasi Kementerian Kesehatan Republik Indonesia, 2015) and Haji Adam Malik General
Hospital, Medan had 109 cases of cancer in children under 15 years of age during 2017. Recently, the life
expectancy of children with childhood cancer has increased to 10 years, but the length of life expectancy
varies from person to person. Several factors can influence it, such as medication adherence, access to
treatment, socioeconomic, culture, race, environment, social support, and biology (Harper et al., 2012; Jabeen
et al., 2016; Abrahao et al., 2015).
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Low adherence to treatment can worsen disease conditions, death, and increase the need for health costs
(Osterberg and Blaschke, 2005). A study in Yogyakarta found that treatment interruptions were the main
cause of treatment failure in children with acute lymphoblastic leukemia. The discontinuation of cancer
treatment in children can be caused by various factors that still need further investigation (Mostert et al.,
2006).

Parental psychosocial is one of the factors that can influence treatment decisions. The psychosocial status
of the parents themselves is formed from the results of the coping response after their child is diagnosed with
cancer, where the parents feel it is the heaviest pressure in their life (Wong and Chan, 2006; Perricone et al.,
2012; Okado et al., 2016). Another factor that influences the success of treatment is socioeconomic, where
costs are still an obstacle, even though the National Health Insurance (JKN) program from the government
has been implemented (Jabeen et al., 2016; Mostert et al., 2006; Presiden Republik Indonesia, 2013).
Therefore, in an effort to improve medication adherence, psychosocial and socioeconomic assessments need
to be considered in order to assess mental strength and beliefs in facing treatment (Purnamasari and Rini,
2018). There was the reason that led researchers to investigate whether parental psychosocial and family
socioeconomic influence on adherence to cancer treatment in children at the Haji Adam Malik General
Hospital, Medan.

2. Methods
2.1. Study Design
A cohort study assessed the psychosocial influence of parents, especially mothers and family

socioeconomics, on adherence to cancer treatment in children at Haji Adam Malik General Hospital, Medan,

North Sumatra.

2.2. Population and Sample

The sample of the study was childhood cancer patients who met the inclusion and exclusion criteria. The

inclusion criteria were children aged 1 month - 18 years who were diagnosed with cancer within one week

and their mothers were Indonesian citizens. Exclusion criteria were subjects who died or experienced a

change in diagnosis during monitoring, cases of relapse, and the subject's mother had a history of mental

disorders. Samples were collected from June 2019-November 2019.

2.3. Assessment Procedure

2.3.1. Maternal Psychosocial
The psychosocial status of mothers with childhood cancer were assessed through the Impact of Events
Scale-Revised (IES-R) questionnaire which assesses post traumatic stress with scoring, not at all = 0, a
little bit =1, moderately =2, quite a bit =3, and extremely =4. The total IES-R score 1-11: no symptoms
of post traumatic stress, 12-32: symptoms of post traumatic stress, and >33: post traumatic stress
disorder.

2.3.2. Socioeconomic
The indicators were maternal education, maternal occupation, family income, residence ownership,
and health insurance. Low education category for those who do not attend school, finish primary or
junior high school; medium for finish high school or vocational high school; high for finish college.
Working mother is mother who has job other than housewives. Family income is the total income of
the father and mother each month. We use the provisions of the regional minimum wage (UMR) in
North Sumatra in 2019 as a limit on family income, which is IDR 2,303,403.43. Owned house
category if the house occupied is owned by the head of the household or one of the household
members. Health insurance that is used during treatment, among others, JKN, private insurance, and no
insurance.

2.3.3. Treatment Adherence
Treatment adherence was assessed for six months via a chemotherapy protocol. Non-adherence if
failed to initiate or continue therapy for > four weeks.
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2.4. Ethical Considerations

This study received approval from the Research Ethics Committee of the Faculty of Medicine, University
of North Sumatra / Haji Adam Malik General Hospital.
2.5. Statistical Analysis

Data processing was performed using a computerized system of Statistical Package for Social Sciences for
Windows (SPSS) version 21. Bivariate analysis used fisher's exact test with a value of P < 0.05 was used to
indicate statistically significant difference.

3. Results

The total sample was 47 subjects who met the inclusion and exclusion criterias. Characteristic data (Table
1) with men (59.6%) and women (40.4%), the median age was 6 years, and dominated by liquid cancer
(76.6%). After 6 months of monitoring, 7 subjects (14.9%) did not adhere to chemotherapy treatment.

The mean age of the mother’s subjects was 37.49 years old, with the majority of mothers had medium
education (42.6%) and unemployment (78.7%). Maternal psychosocial status had post traumatic stress
disorder (80.9%) and symptoms of post traumatic stress (19.1%) after had known the malignancy suffered by
their child. Family income per month was = UMR (76.6%) and the residence ownership was owned (61.7%).
All study subjects used JKN insurance during treatment.

Table 1. Characteristics of subjects and mothers of subjects

Characteristics n=47
Subjects
Gender (n/%)
Male 28 (59.6%)
Female 19 (40.4%)
Age, Year (median/range) 6 (1-16)
Type of Cancer (n/%)
Liquid cancer 36 (76,6%)
Solid cancer 11 (23,4%)
Treatment Adherence (n/%)
Obey 40 (85.1%)
Not obey 7 (14,9%)
Mothers of Subjects
Age, Year (mean/SD) 37,49 (6,433)
Education (n/%)
Low 15 (31,9%)
Medium 20 (42,6%)
High 12 (25,5%)
Occupational (n/%)
Unemployment 37 (78,7%)
Employment 10 (21,3%)
Maternal psychosocial status (n/%)
Post traumatic stress disorder 38 (80,9%)
Post traumatic stress symptoms 9 (19,1%)

Family Income (n/%)

<UMR 11 (23,4%)

>UMR 36 (76,6%)
Residence Ownership (n/%)

Not own 18 (38,3%)

Own 29 (61.7%)
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After bivariate analysis (table 2), there was no significant difference in the proportion of maternal
psychosocial status, maternal education, maternal occupation, and residence ownership with adherence to
cancer treatment in children. However, the amount of family income had a significant difference in the
proportion of adherence to cancer treatment in children (p = 0.042).

Tabel 2. Differences in maternal psychosocial status, maternal education, maternal occupation, family income, and residence ownership
on medication adherence

Treatment Total P PR
Adherence 95%ClI
No Yes
N % N %
Maternal Psychosocial Status 1,000* 0,704
Post traumatic stress disorder 6 15,8 32 84,2 38 (0,096-5,140)
Post traumatic stress symptoms 1 11,1 8 88,9 9
Maternal Education 0,659* 2,05
Low and medium 6 17,1 29 82,9 35 (0,275-
High 1 8,3 11 91,7 12 15,398)
Maternal Occupation 1,000* 0,617 (0,084-
Unemployment 6 16,2 31 83,8 37 4,549)
Employment 1 10,0 9 90,0 10
Family Income 0,042* 4,364 (1,147-
<UMR 4 36,4 7 63,6 11 16,599)
>UMR 3 8,3 33 91,7 36

Residence Ownership 0,692* 1,552 (0,336-
Not own 2 11,1 16 88,9 18 7,171)
Own 5 17,2 24 82,8 29

*Fisher’s Exact Test

4. Discussion

The key to the success of cancer treatment in children is early detection and adherence to treatment, but in
fact treatment adherence is often a problem (Mostert et al., 2006, Bleyer et al., 2016). An American study
found the influence of children's age, family socioeconomic status, and parenting methods on adherence to
cancer treatment in children (Manne et al., 1993). This study found 7 out of 47 subjects (14.9%) did not
comply their chemotherapy treatment because they wanted to try alternative treatments, were afraid of the
effects of chemotherapy, and the influence of family or environmental decisions. The results of this study are
in line with the research of Davies and Lilleyman, who had 10-40% incidence of non-adherence to oral
chemotherapy treatment of acute lymphoblastic leukemia in children (Davies and Lilleyman, 1995). Likewise
with research at Prof. Dr. RD Kandou hospital, Manado for 143 child cancer patients found 68 patients
neglected treatment, 40 patients refused therapy, and 28 patients started treatment but then dropped out of
treatment (Mostert et al., 2012).

Risk factors that affect treatment adherence of children with cancer include demographic factors (age,
ethnicity, race, socioeconomic status), treatment factors (length of treatment, complexity of treatment, side
effects, treatment methods, physical characteristics of drugs), individual factors (perception of disease, coping
and adaptation, locus of control, anxiety, self-esteem), family factors (family support, parental trust, effects of
disease on family life, anxiety), and other factors (human error, forgetfulness, relationship with doctors)
(Pritchard et al., 2006). This study tried to examine maternal psychosocial and family socioeconomic factors,
in which mothers had chosen as parents' representatives because mothers play a major role in decision
making, drug administration, providing comfort and support, planning family activities, handling children's
behavior problems, observers, and responsible supervisors (McGrath, 2001; Svavarsdottir, 2005).
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Diagnosis of cancer in children will give a fear and worry to the patient and family, especially parents
(Wong and Chan, 2006; Purnamasari and Rini, 2018). That is also a traumatic event and changes family life
(Okado et al., 2016; Kohlsdorf and Junior, 2012; Jingting et al., 2017; Kazak et al., 2005). Likewise, the
treatment and medication need an understanding of the parent or caregiver, so that to be ready to face these
challenges. A maladaptive adjustment process can lead to psychosocial disorders such as distress, depression,
anxiety, and post traumatic stress (Kohlsdorf and Junior 2012). This study assessed the mother's psychosocial
status through the IES-R questionnaire by assessed the degree of distress after the diagnosis of cancer in her
child, with the result that the mother experienced symptoms of post traumatic stress (19.1%) and post
traumatic stress disorder (80.9%). These results are in accordance with the study of Kazak et al, which found
that 68% of mothers and 57% of fathers of children undergoing cancer treatment experienced moderate to
severe post traumatic stress symptoms where the diagnosis and treatment of cancer was a traumatic event
(Kazak et al., 2005; Kazak et al., 2001).

The effects of parental stress due to their child's cancer include the risk of poor psychological adjustment;
negative effects on children's social, emotional and behavioral life on cancer diagnosis and treatment;
impaired parents' cognitive abilities to support children's health care; and related to treatment adherence
(Streisand et al., 2001). The results of this study did not find a significant difference between maternal
psychosocial status and treatment adherence. This is probably because all maternal subjects experienced
symptoms and disorders of post traumatic stress so that they cannot be compared with those who did not
experienced post traumatic stress. Experts consider the indirect effects of parental stress on adherence through
avoidance behavior, which is a symptom of post traumatic stress disorder (Rabineau et al., 2008). On the
other hand, Best et al found a relationship between parental stress or anxiety with events such as discussed
their child's illness, followed treatment schedules, saw other children who are sick, and looked for information
about invasive measures, even though 4% of mothers and 3% of fathers avoided the schedule control (Best et
al., 2001).

Socioeconomic disparities are the most fundamental cause of health inequalities (Adler and Newman,
2002). The cure rate for childhood cancer was up to 80% in high-income countries, but less than 35% in low-
income countries (Smith et al., 2010). Based on research by Arora et al, the cause of 50-60% of cases of
cancer treatment failure in children in low-income countries was treatment non-compliance (Arora et al.,
2007). This study found a significant difference in the amount of family income on treatment adherence (p =
0.042), even though all patients used JKN. During treatment, they are also need transportation, lodging if the
child is going to undergo one day care or a waiting list because the room is full, food costs, and phone costs
(Punamasari and Rini, 2018; Jingting et al., 2017; Adler and Newman 2002; Dockerty et al., 2003). The same
thing was found in research at Dr. Sardjito hospital, Yogyakarta where financial problems as the main cause
(93%) of patients refused or ignored treatment (Mostert et al., 2006). In addition, research at Prof. Dr. RD
Kandou hospital, Manado found a significant difference in treatment outcomes between rich and poor patients
(P <0.0001) with an OR of 3.3 (95% CI: 1.4-8.1, P = 0.006) in ignoring treatment. Research in Manado also
found that 22 families (55%) had experienced a decrease income since starting treatment, 19 fathers (48%)
and 4 mothers (10%) lost their jobs (Mostert et al., 2012). The mechanism of the influence of socioeconomic
factors on cancer treatment in children is still uncertain (Mogensen et al., 2018). Some hypotheses try to
explain the mechanism, such as a good socioeconomic perspective that would enable parents to refer their
children to better facilities or see second opinion with other experts (Adam et al., 2016). Another hypothesis
relates socioeconomic conditions with the ability and sense of responsibility of parents to treat their children
(Mogensen et al., 2018).

The socioeconomic status has traditionally been determined also by education and employment. Education
can provide knowledge and life skills for a person to be able to access information and resources in improving
health (Adler and Newman, 2002). Work is a series of tasks designed to be done by one person and in return
for a wage and salary according to the qualifications and severity of the work (Badan Pusat Statistik, 2002).
However, this study did not find a significant difference in the proportion between education and occupation
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of mothers with treatment adherence. Similar to the study by Bonilla et al, where the mother's educational
status did not significantly affect treatment adherence when analyzed multivariate with income (Bonilla et al.,
2009). In contrast to research at Dr. Sardjito hospital, Yogyakarta found differences in the effect of parental
education levels on life expectancy of children with cancer (Mostert et al., 2006).

This study has limitations, where the researcher followed treatment adherence only for 6 months and did
not assess other socioeconomic factors, such as the distance between residence and hospital, type of
transportation, accommodation, number of siblings, residence status such as electricity, water, number of
rooms, as well as culture. Long distances can hinder treatment due to time, cost, difficulty scheduling
controls, difficulty getting medicines or groceries (Okumu et al., 2017). The number of siblings can influence
the psychosocial of parents and the patient's treatment related to changes in relationships between family
members, a sense of lack of parental attention, maladaptive psychology, unmet needs, the burden of helping
care for sick and household chores (Jingting et al., 2017; Gerhardt et al., 2015; McGrath et al., 2005).
Differences in cultural perceptions about cancer will provide different treatment responses (Kohn et al.,
2009). Psychosocial assessment of parents and socioeconomic families of pediatric cancer patients is needed
before starting treatment so that the adaptation process of patients and parents can be controlled and are better
prepared for treatment. In this case, pediatric oncologists need to collaborate with various multidisciplinary
disciplines, such as several other specialist doctors, nurses, pharmacists, psychologists and foundations or
social groups in assisting families and patients during treatment (Bleyer et al., 2016).

5. Conclusion
Total amount of family income used as an indicator of socioeconomic status has an influence on
adherence of cancer treatment in children.
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