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Factors affecting school performance in children with

rheumatic heart disease

Reference to educational achievement, absent of school and dropouts
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ABSTRACT The aim of this study was to determine the association between school performance and age, sex, duration of
iliness, educational achievement prior to illness, socioeconomic status of family, parent's educational level, number of
children in the family and severity of the disease of patients with rheumatic heart disease (RHD). Subjects were patients with
RHD treated at the Division of Cardiology, Department of Child Health, Cipto Mangunkusumo Hospital Jakarta. The parameters
of school performance were educational achievement, absent of school and dropout. All data were processed by using Epi-
Info program to find out bivariate analysis and Statistic Program for Social Sciences (SPSS) for multivariate analysis. We
obtained 80 patients with RHD; most of them were of mild severity (64 of 80%) and the remainder 16 (20%) with severe
disease. There were 44 (55%) males and 36 (45%) females. Most parents (42 or 53%) had junior high school educational
level, most of them, 23 (29%) had elementary school education, and 3 (4%) illiterate. Bivariate and multivariate analyses
showed that severity of disease and parental educational level were associated withschool performance of patients with
RHD, but age, sex, duration of disease, premorbid educational achievement, socio-economic level of the family and number

of children in family were not. [Paediatr Indones 2001; 41:299-304]
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RHEUMATIC HEART DISEASE, ESPECIALLY THE SEVERE ONE IS
a serious problem, both for the patient, family and
society as well. Unfortunately the disease frequently
affects school-age children and productive, active
adolescents resulting in negative impacts on growth
and development.! Rheumatic heart disease is the
leading acquired cardiac disease frequently
encountered in childhood and adolescence in many
developing countries. Although it can be prevented,
the disease still causes high morbidity and mortality.?

The prevalence of rheumatic heart disease in
Indonesia is sufficiently high, i.e., 0.3-0.8 per 1000
school-age children aged 5-15 years,>* with the mor-
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tality rate of at least 10 times higher compared to
that in developed contries.>® This disease is associ-
ated with poor nutritional and lower socio-economic
status and uneven distribution of health care.’* Be-
sides, rheumatic heart disease will also affect daily
activities, educational achievement and absent of
school that even may cause dropouts. This reflects
how rheumatic heart disease can influence school-
ing performance.” To the best of our knowledge there
is no study concerning schooling performance in stu-
dents contracting rheumatic heart disease, both in
Indonesia and abroad. Among various factors known
or suggested as influencing schooling performance in
students with RHD are age, sex, family socio-eco-
nomic status, parental educational level, number of
children the family, duration of illness, educational
achievement prior to disease, and severity of the dis-
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ease. We aimed to determine factors associated with
schooling performance of children with RHD treated
in our hospital during the last 9 years.

Methods

We reviewed patients with RHD visited the
outpatient clinic of Cardiology Division, Department
of Child Health, Dr. Cipto Mangunkusumo Hospital
from 1990 to 1998. Data were obtained from medical
records and questionnaire. We collected data for age,
sex, socioeconomic status of family, parental
educational level, number of children in family,
duration of illness, educational achievement prior to
illness and severity of the disease. Those data were
considered or suggested as risk factors or independent
variables, while the dependent variable was school
performance possessing 3 parameters, namely
educational achievement, absent of school, and
dropouts.

The inclusion criteria included (1) patients with
rheumatic heart disease visited the outpatient clinic
of Division of Cardiology, Department of Child Health
between January 1, 1990 and December 31, 1998; (2)
age 0-15 years, (3) patients had never transferred to
other school during educational period; and (4) the
medical record was completed with clear address ac-
companied by findings on history taking, physical ex-
amination, electrocardiographic, chest-x ray, and
echocardiography. We excluded patients who died
during first quarter before after diagnosis of RHD
was established.

Results

Characteristics of the subjects

During the study period 80 patients with RHD visited
the Division of Cardiology, Department of Child Health,
Cipto Mangunkusumo Hospital. Most of patients were
in mild disease 64 (80%) and the other 16 (20%) with
severe disease, 3 cases of 16 subjects with severe disease
died less than six months after the diagnosis of RHD
was established. The subjects comprised of 44 males
(55%) and females 36 (45%); most of them (55%)
belonged 12-15 year age group (Table 1).

According to duration of illness, the most preva-
lent length of disease of more than 2 years was found

in 44 (55%) of cases and 36 (45%) of cases with du-
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TABLE 1. DISTRIBUTION OF RHD PATIENTS BY INTERNAL
FACTOR AND DISEASE SEVERITY

Internal factor Severity of disease Number
Severe (%) Mild (%) n (%)
(n=16) (n=64) (n=80)
* Age (yr)
-6-8 1(6) 7 (12) 7 (10)
-9-11 6 (38) 22 (34) 28 (35)
-12-15 9 (56) 35 (55) 44 (55)
* Sex
- Male 11 (69) 33 (52) 44 (55)
- Female 5 (31) 31 (48) 36 (45)
¢ Duration of illness (yr)
-<2 9 (56) 27 (42) 36 (45)
->2 7 (44) 37 (58) 44 (55)
¢ School performance
prior to illness:
- Poor 0(0) 2(3) 2(3)
- Good 16 (100) 62 (97) 78 (97)

ration of disease of <2 years (Table 1). The same
table shows distribution of educational achievement
prior to illness that good achievement was encoun-
tered in 78 (97%) of patients, whereas poor achieve-
ment in 2 (3%) of patients.

On the basis of socio-economic level and the
severity of disease (Table 2), the majority of patients
(59 or 74%) came from lower economic status and
the remaining 21 (26%) from middle to higher socio-
economic level. In lower economic status group, most
of them were in mild disease (47 or 73%) and the
remaining 12 (75%) cases were in severe disease.

Distribution of RHD patients by parental edu-
cational level and the severity of disease showed that
they prevalently came from level < junior high school
of 42 (53%) and the remaining 38 (47%) from above
senior high school level (Table 2).

Concerning the number of children in family and
the severity of disease, Table 2 shows that the highest
figure was observed in family with > 2 children in 61

TABLE 2. DISTRIBUTION OF RHD PATIENTS BY EXTERNAL
FACTOR AND DISEASE SEVERITY

External factor Severity of disease Number
Severe (%) Mild (%) (80)
(n=16) (n=64) n (%)
* Socio-economic status
- Low 12 47 59
- High 4 17 21
» Parental educational level
-<JHS 6 36 42
->SNR 10 28 38
» Number of child in family
->2 14 47 61
-<2 2 17 19
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(76%) patients and the other 19 (24%) with number
of children of 2 orless.

Based on valvular defects and the severity of dis-
ease, the most commonly found valvular defect was
mitral regurgitation (MR) in 37 (46%) followed by a
combination of MR, mitral stenosis (MS) and tricus-
pid regurgitation (TR) and MR with TR. The major-
ity of Ml in 35 (54%) cases were in mild degree and 5
(33%) of cases with MI-MS-TI mostly were in severe
degree (Table 3).

TABLE 3. DISTRIBUTION OF RHD PATIENTS BY VALVULAR
DEFECT AND DISEASE SEVERITY

Valvular defect Severity of disease Number
Severe (%)  Mild (%) n (%)
M 2 (12) 35 (54) 37 (46)
Al 0 (0) 5(8) 5 (6)
MI-MS 1(7) 4 (6) 5 (6)
MI=TI 2 (12) 5(8) 7 (9)
MI-=Al 0 (0) 4 (6) 4 (5)
MI-—MS-TI 5 (32) 2(3) 7 (9)
MI—MS —Al 2 (12) 2(3) 4 (5)
MI=TI-Al 2 (12) 3(5) 5 (6)
MI—=MS -TI-Al 2 (12) 1(2) 3 (4)
Other 0 (0) 3(5) 3 (4)
Total 16 (100) 64 (100) 80  (100)

Bivariate analysis

Bivariate analysis was used to look for the association
of each independent wvariables and school
performance. In this level the association of one
independent variable with each dependent variables
was counted by ignoring confounding factor, so if an
association were existed, it was not necessarily a causal
one.

Bivariate analysis between each independent
variables and schooling performance showed that
there were significant associations between paren-
tal educational level (p=0,009), severity of the dis-
ease (p= 0.05) and number of children in the fam-
ily (p=0.0507) with educational achievement
(p=0.009). Another independent variable influenc-
ing educational achievement was age. On the other
hand, sex, duration of illness, educational achieve-
ment prior to illness and socioeconomic status of
family showed no relation to educational achieve-
ment.

There was significant relationship between the
severity of disease and dropouts (p=0.006). Indepen-

dent variables that were not associated with to drop-
outs included age, sex, duration of illness, educational
achievement prior to illness, socioeconomic state of
family, parental educational level and number of chil-
dren in family.

Overall bivariate analysis between each indepen-
dent variables and respective dependent variables (edu-
cational achievement, absent of school, and dropouts)
showed three independent variables providing signifi-
cance namely parental educational level number of
children in family, and the severity of disease. In this
study, out of 80 patients with RHD satisfying inclusion
criteria, 43 (54%) of patients showed good educational
achievement whereas poor achievement was observed
in 37 (46%) of patients (data not shown)

Multivariate analysis

Following bivariate analysis, multivariate analysis with
logistic regression was done to assess the association
of each independent variables giving positive
significance in bivariate analysis, plus independent
variables that theoretically may affect school
performance, though proved to be insignificant. In
this analysis the dependent variable was school
performance while independent variables giving
significance in bivariate analysis was severity of the
disease (Table 4), whereas other independent
variables presumed theoretically relate to schooling
performance were age, sex, duration of illness,
educational achievement prior to illness,
socioeconomic state of family and parental
educational level.

Statistically, in this analysis a variety of con-
founding factors could be ruled out so an associa-
tion of one independent variable and schooling per-
formance, if any, considered a causal relationship.
With this analysis technique the role of each inde-
pendent variable could, at once, be determined. The
type of analysis compatible with these data (nomi-
nal-scaled dependent variable and nominal and
numeric-scaled independent variables) was logistic
regression.

Table 4 showed the result of logistic regression
analysis showing association of various independent vari-
ables and schooling performance. Out of various inde-
pendent variables, those actually providing significance
in schooling performance were the severity of disease
(p= 0.0010) and parental educational level (p= 0.0507)
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TABLE 4. LOGISTIC REGRESSION ANALYSIS SHOWED ASSOCIATION OF SCHOOLING PERFORMANCE AND VARIOUS

INDEPENDENT VARIABLES
Variable B S.E. Wald df Sig R Exp (B)
Age ,3360 ,4049 ,6885 1 ,4067 ,0000 1,3993
Sex ,2496 ,5688 ,1926 1 ,6608 ,0000 7791
Duration of illness -,0267 ,5483 ,0024 1 ,9612 ,0000 9737
Edu.achieve.prior to illness 8,0794 25,5685 ,0999 1 , 7520 ,0000 3227,318
Socio-econ. status of family ,3563 ,6746 ,2789 1 ,5974 ,0000 1,4280
Parental edu.level 1,1343 ,5805 3,8172 1 ,0507 ,1283 3,1088
Number of children -,0421 ,6533 ,0041 1 ,9487 ,0000 ,9588
Severity of the disease 2,5512 , 7769 10,7831 1 ,0010 ,2820 12,8228
Constant -23,0182 51,1901 ,2022 1 ,6530

Discussion Factors affecting school performance in

Characteristics of the subject

During period of August 1, 1998 until December 31,
1998, 80 patients with RHD visited the Division of
Cardiology, Department of Child Health, Cipto
Mangunkusumo Hospital. The male to female ratio
was 1.2 : 1. This finding differed from the report of
Mabilangan’s study that showed 82% rheumatic fever
/ RHD patients were female. This differentiation is
probably due to unevenly distributed sex on sampling.
The highest group of 12-15 years was in 44 (55%)
cases and the lowest of 6-8 years was in 8 (10%) cases,
as seen in Table 1. These data are consistent with
statistical report stating that rheumatic fever has high
incidence in school-age periode of 5-15 years with its
peak in over 10 years.

Some important factors influencing the occur-
rence of theumatic fever/RHD are low socio-economic
level, crowded population, tropical area with humid
climate and sudden changing termperature.”'® One
factor which might help reducing rheumatic fever was
high economic status.! Our series showed that, most
RHD patients came from low socio-economic level
of 59 (74%) and 21 (26%) from high socio-economic
status (Table 2).

Valvular defects commonly observed were MI
in 37 (46%) patients, most of them, 35 (54%), with
mild disease and the remaining 2 (12%) with se-
vere disease, as seen in Table 3. This finding is in
accordance with the report of most hospitals show-
ing the highest prevalence rate is in MI,'? and
other study reporting in 61 patients with MI on 4-
37 years follow-up 56 (91.8%) remained mild,
whereas 5 (8.2 %) patients developed severe com-
plications.?’

children with RHD

The number of subjects agreed with the minimal
sample size required of 74-80, although at the time of
home visit some of them had moved and their address
could no longer be identified.

Age

About 90% of rheumatic fever patients experienced their
first attack in the age range of 5-15 years and in this
same period also the highest prevalence of RHD .11
Based on the report and school-age, the study criteria
ranging from 6 to 15 years, ages of elementary and junior
high school. To omit a bias, age classification was divided
into three groups of 6-8 years, 9-11 years and 12 - 15
years.

From statistical analysis through bivariate and
logistic regression analyses, age was not significantly
associated with educational achievement, absent of
school, dropouts, or schooling performance.

Sex

The role of gender in a variety of aspects on RHD
and rheumatic fever at the moment is still
controversial. Some researchers reported that there
was no marked sex difference in RHD and rheumatic
fever incidence and prevalence.! This is consistent
with the present study that by sex was not associated
with educational achievement, absent of school,
dropouts and schooling performance as well.

Duration of illness

Duration of illness in the present study was classified
into those with more than 2 or less years duration
and those with 2 years or less . This classification
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was based on thoughts that in the first year the patient
was still considered ill and the following year was in
recovery stage, so that the patient could be expected
to go to school regularly.

Duration of disease was indirectly assumed to
affect school performance, because duration of illness
has been thought to influence the severity of valvu-
lar and myocardial defects affecting the severity of
disease. Recent RHD presumably would affect the
severity of disease and school performance. In bivari-
ate and logistic regression analyses, there was no re-
lation between duration of disease and educational
achievement (p= 0.349), absent of school (p=0.1853),
dropouts (p=0.424), schooling performance (p= 0.35).

Educational achievement prior to illness

Neither literature nor study reports existed in discussing
educational achievement prior to illness in students
with RHD. In bivariate analysis premorbid educational
achievemen and educational achievement at the time
of illness were not significantly associated (p= 0.362).
Sinular results were found between educational
achievement prior to illness and absent of school
(p=0.119), dropouts (p=0.925), school performance
(p= 0.210). The same applies to logistic regression
analysis (Table 4) that showed that educational
achievement prior to illness did not relate to schooling
performance (p=0.752).

Socio-economic status of the family

There was no significant association, between socio-
economic status of family and educational
achievement, absent of school, dropouts and school
performance. This finding was different with the
results in Wahab's'? study showing that patients with
low socio-economic status were brought to their
doctors when their symptoms had been severe, while
those with high socio-economic status were brought
to their doctors eatlier that it was presumed in causing
good school performance.

Parental educational level

Parental educational level, was divided into 2 groups,
consistent with Wahab's'” study and state compulsory
education program of 9 years, < JHS group and >
SHS group.

Maternal and paternal education levels are re-
lated to children's health status, in the sense that
the higher the educational level the greater the pa-
rental understanding of children's health,” and of
course, patients' performance including better school
performance.

In our series bivariate analysis showed signifi-
cant association of parental educational level and edu-
cational achievement (p=0.009). On the other side
this study showed there was no relationship between
parental educational level and absent of school
(p=0.537), dropouts (p=0.102), school performance
(p= 0.083). This was probably due to the lack of di-
rect influence parental educational and school and
dropouts. However, logistic regression analysis (Table
4) showed that parental educational level (p=0.0507)
has relationship with school performance.

Number of children in the family

Large family would need more time to deal with its
children, even greater expenses for living and
treatment that it was thought that the greater the
number of children the children's care was more
ignored,!” and might cause negative impacts on
students performance contracting RHD.

Bivariate and logistic regression analyses the
showed that number of children in the family did not
relate to absent of school (p=0.316), dropouts
(p=0.438) and school performance (p= 0.441).

Severity of the disease

The severity of RHD is a highly important
determinant among all factors affecting school
performance.’ In the previous study it was reported
that out of 61 patients with MI, on 4-37 years follow-
up, 56 patients remained in mild disease, while the
other 5 patients developed severe complications?’
causing possible poor performance. Not much different
from previous study, that severity of the disease relate
to educational achievement (p= 0.05), absent of
school (p=0.002), dropouts (p=0.006), and school
performance (p= 0.0018).

Based on the present study there was an impres-
sion that among the three independent variables (pa-
rental educational level, number of children in the
family and severity of the disease), the severity of dis-
ease greatly affected school performance. Whereas in
logistic regression analysis, as seen in Table 4, the se-
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verity of disease (p=0.0010) and parental educational
level (p=0.0507) indicated great influence on school-
ing performance. In summary, based on analysis.

In the present study, on assessing the influence
of RHD upon school performance of 80 subject stud-
ied the following conclusions can be drawn: 1.The
severity of disease and parental education level
showed effect on schooling performance. 2. Indepen-
dent variables such as age, sex, duration of disease,
premorbid educational achievement, socio-economic
level of the family and number of children in family
did not revealed effect on schooling performance.
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