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Worldwide, chronic kidney disease (CKD) is a major public health
problem and extensive research in the epidemiology of CKD in the
adult population is available. On the other hand, little is known about
the epidemiology of CKD in the pediatric population.Aim of the
study:This study was conducted to identify factors associated with
chronic renal diseases in children in Arar, Kingdom of Saudi Arabia.
Subjects and methods:This study was conducted in child and
maternity hospital in Arar, Kingdom of Saudi Arabia and included 100
patients admitted to the hospital. The hospital was reviewed for a
period of 2 months (from May to June, 2016). The admitted children
were interviewed and included in the study. A questionnaire was
designed to obtain data about factors associated with chronic renal
diseases in children. collecting data was conducted through
interviewing patients included in the study.Results: Findings showed
that 7% of the studied children had CKD. There was a significant
difference between children with CKD and those who were free of
CKD regarding parents' consanguinity, family history, family income
while there was no observed significant effect of age, sex, birth order,
mother age and exposure to passive smoking. Conclusion: CKD was
associated with some sociodemographic characteristics such as
parents' consanguinity, family history, family income while other
factors (age, sex, birth order, mother age and exposure to passive
smoking) had no significant effect on CKD occurrence among the
studied children. CKD is a serious health problem and strategies are
urgently needed for CKD prevention, raising public awareness and
early CKD detection and treatment.
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Introduction:

The global burden of kidney diseases is rising, and several causes first begin early in childhood . The number of
deaths attributable to chronic kidney disease (CKD) has almost doubled globally in the past 20 years. In addition,
CKD is among the top 20 causes of death worldwide (2).

CKD is a major public health problem and extensive research in the epidemiology of CKD in the adult population is
available. On the other hand, little is known about the epidemiological features of CKD in the younger population ©

CKD is defined as evidence for bilateral kidney damage for more than 3 months, which can be structural or
functional, with or without a decrease in glomerular filtration rate . During the pediatric age, the presence of CKD
at any stage is a strong predictor for deterioration of renal function later in lifetime ©.

Moreover, urinary tract infection, acute glomerulonephritis and nephrotic syndrome can be considered as risk factors
for the development of chronic kidney disease if not detected early and managed promptly ¢ 7).

Children are in early stages of development and they aren't like adults, who have completed their maturation, and
therefore are particularly prone to the adverse effects of CKD. Early detection and aggressive management are
essential to improve outcomes in young patients with CKD® 9.,

In addition to the common complications of CKD which include hyperkalemia, proteinuria, hypertension, anemia,
acidosis, and metabolic bone disease™® 'V, children with CKD have problems such as growth failure and cognitive
impairment™®. Few studies have elaborated the prevalence of these complications in childhood onset CKD®.

Moreover, children and adolescents with CKD are at risk of premature death, mostly from cardiovascular disease.
The mortality rate of children with CKD requiring renal replacement therapy is at least 30-times higher than the age-
matched healthy children, and health outcomes are not improving ** %,

Several studies investigated the association between socio-demographic, economic and personal factors and CKD
outcomes and revealed that this relation was complex and multifactorial 1. It is essential to understand the
epidemiology of CKD in children to make an accurate and early diagnosis, determine preventable or reversible
causes of progression, predict prognosis, and help the counseling of the affected children and their families®".

So this study was conducted to identify epidemiological factors associated with chronic renal diseases in children in
Arar, Kingdom of Saudi Arabia.

Subjects and Methods:

This study is a hospital based cross sectional study conducted in the Child and Maternity Hospital in Arar, Kingdom
of Saudi Arabia and included 100 children admitted to the hospital. The hospital was reviewed for a period of 2
months (from May to June, 2016). All the admitted children during the study period were included in the study.

Data Collection Method:

A questionnaire was designed to obtain data about factors associated with chronic renal disease in children in Arar,
Kingdom of Saudi Arabia. Collecting data was conducted through interviewing parents admitted with their children
included in the study.

The questionnaire included questions about socio-demographic characteristics of the participants, including age, sex,
child order between siblings, average family income per month and parents' education, work and consanguinity. In
addition, the questionnaire included inquiries about presence of chronic kidney diseases, comorbidities and some
disease related parameters of the studied children.

Data Analysis and Presentation:
SPSS program version 16 was used for data entry and analysis. Qualitative data were presented as numbers and
percentages. comparison between groups was assessed using the chi-squared test, with p-value less than 0.05 was
considered statistically significant.

1314



ISSN: 2320-5407 Int. J. Adv. Res. 4(8), 1313-1321

Ethical consideration:

This study was reviewed and approved by the Research Ethics Committee of Faculty of Medicine, Northern Border
University. Parents of the studied children were informed that participation is completely voluntary. Informed
consent after explaining the aim of the study was obtained from parents of all children included in the study. The
questionnaires used in data collection were anonymous and confidentiality of data was assured.

Results:

One hundred children were included in this study, 60 children were male, 19 children were in the age group < 1
year, 27% were between 2 and 5-year-old and 21 children were in the age group 6-9 year. The birth order of 39% of
the studied children was the first child between their siblings and only 10 of them were the last in order between
siblings. Forty children had mothers who were between 30-40 year-old and 44 children had fathers in the same age

group.

No consanguinity was reported between parents of most of the studied children (90%). More than half of the studied
children had their parents with university education. Mothers of 64% of the studied children were house wives and
fathers of 41% of the studied children worked as teachers. Of the studied children, 45% had family income between
11000 and 15000 SR (Table 2).

Table2: Sociodemographic characteristics of the studied children.

Age group No (n = 100) %
< 1year 19 19.0
ly 14 14.0
1-2 year 19 19.0
2-5 year 27 27.0
6-9 year 21 21.0
Sex

Female 40 40.0
Male 60 60.0
Child order between siblings

1st one 39 39.0
2nd one 20 20.0
3rd one 14 14.0
4th one 6 6.0
5th one 5 5.0
more than 5th 6 6.0
last one 10 10.0
Age of the mother

< 20 years 1 1.0
< 30 years 32 32.0
30-40 years 41 41.0
40-50 Years 26 26.0
< 20 years 1 1.0
< 30 years 32 32.0
Age of the father

>60 1 1.0
20-30 years 19 19.0
30-40 years 44 44.0
40-50 Years 29 29.0
50-60 years 7 7.0
>60 1 1.0
Consanguinity

1st degree 8 8.0
2nd degree 2 2.0
no 90 90.0
Mother's education
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1ry school 8 8.0
2ry school 9 9.0
intermediate school 2 2.0
not educated 25 25.0
University 56 56.0
Father's education

1ry school 6 6.0
2ry school 35 35.0
not educated 1 1.0
University 58 58.0
Mother's work

house wife 64 64.0
Nurse 9 9.0
Teacher 27 27.0
Father's work

not work 1 1.0
nurse 16 16.0
retired 5 5.0
soldier 31 31.0
teacher 41 41.0
work in private sector 6 6.0
Family income range

< 8000 SR* 8 8.0
8000-10000 SR 37 37.0
11000-15000 SR 45 45.0
>15000 SR 10 10.0

SR* Saudi Ryal

Seven children had chronic kidney diseases,four of whom had nephrotic syndrome, one child had nephrolithiasis,
another child had post streptococcal glomerulonephritis and HTN grade2 and the last one had chronic renal failure
and on dialysis (Table 1).

Table 1:Chronic kidney disease in the studied children.

Chronic renal diseases Frequency Percent
No 93 93.0
Yes 7 7.0

e Nephrolithiasis 1 1.0

e Nephrotic syndrome 4 4.0

e  Post strept. glomerulonephritis and HTN grade2 1 1.0

e  Chronic renal failure (on dialysis) 1 1.0
Total 100 100.0

Table 3 presents some important characteristics of the studied children. Most of the studied children (94%) had no
chronic diseases, three children had asthma, one had chronic iron deficiency anemia, another had diabetes mellitus
and the last had epilepsy. 17 % had positive history of exposure to passive smoking. More than half (52%) of the
studied children were underweight. Most of the studied children (92%) had no family history of renal disease and
98% of them had no history of prior hospitalization due to CKD.

As regards the relationship between chronic renal disease and socio-demographic variables in the studied children,
there was a significant difference between children with CKD and those who were free of CKD regarding parents'
consanguinity where consanguinity between parents was reported in more than 28% of children with CKD and only
8.6% of children with no CKD. Moreover, 28.6% of CKD patients and 6.5% of free children had positive family
history and family income < 8000 SR. these differences were statistically significant. On the other hand, no
significant effect of age, sex, birth order, mother age and exposure to passive smoking was observed on CKD
occurrence among the studied children (Table 4,5).
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Table 3:-Some important characteristics of the studied children.
Variable No (n = 100) %
Chronic diseases
Asthma 3 3.0
Chronic iron deficiency anemia 1 1.0
DM 1 1.0
Epilepsy 1 1.0
No 94 94.0
Exposure to passive smoking
No 83 83.0
Yes 17 17.0
Obesity
Underweight 52 52.0
Normal 44 44.0
Overweight 3 3.0
Obese 1 1.0
Family history of renal disease
Yes 8 8.0
No 92 92.0
Hospitalization due to CKD
3 times 1 1.0
6 times 1 1.0
No 98 98.0
Surgery
No 100 100.0
Dysmorphic features
No 100 100.0
Death of family member due to renal failure
No 100 100.0
Table 4:-The relationship between chronic renal disease and socio-demographic variables in the studied children.
Variable Chronic renal disease Chi square P-value
No | Yes Total
Sex
Female No. 39 1 39 .238 .1490
% 41.9% 14.3% 41.9%
Male No. 54 6 54
% 58.1% 85.7% 58.1%
Age group
ly No. 14 0 14 NA NA
% 15.1% .0% 14.0%
1-2 year No. 18 1 19
% 19.4% 14.3% 19.0%
2-5 year No. 23 4 27
% 24.7% 57.1% 27.0%
6-9 year No. 20 1 21
% 21.5% 14.3% 21.0%
< 1year No. 18 1 19
% 19.4% 14.3% 19.0%
Arrangement
1st one No. 36 3 39 NA NA
% 38.7% 42.9% 39.0%
2nd one No. 19 1 20
% 20.4% 14.3% 20.0%
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3rd one No. 13 1 14
% 14.0% 14.3% 14.0%
4th one No. 6 0 6
% 6.5% 0.0% 6.0%
5th one No. 5 0 5
5.4% 0.0% 5.0%
more than 5" No. 6 0 6
% 6.5% 0.0% 6.0%
last one No. 8 2 10
% 8.6% 28.6% 10.0%
Mother's age
< 20 years No. 1 0 1 0.97 0.80
% 1.1% 0.0% 1.0%
20-30 years No. 30 2 32
% 32.3% 28.6% 32.0%
30-40 years No. 37 4 41
% 39.8% 57.1% 41.0%
40-50 Years No. 25 1 26
% 26.9% 14.3% 26.0%
Consanguinity
1st degree No. 7 1 8 6.34 0.04
% 7.5% 14.3% 8.0%
2nd degree No. 1 1 2
% 1.1% 14.3% 2.0%
No No. 85 5 90
% 91.4% 71.4% 90.0%
Family history
Yes No. 6 2 8 27.1 0.000
% 6.5% 28.6% 8.0%
No No. 87 5 92
% 93.5% 71.4% 92.0%
Family income range
<8000 SR No. 6 2 8 8.30 0.04
% 6.5% 28.6% 8.0%
8000-10000 SR No. 35 2 37
% 37.6% 28.6% 37.0%
11000-15000 SR No. 44 1 45
% 47.3% 14.3% 45.0%
>15000 SR No. 8 2 10
% 8.6% 28.6% 10.0%
Table 5: The relationship between chronic renal disease and some disease related variables in the studied children.
Variable Chronic renal disease Chi P-value
No | Yes Total square
Exposure to passive smoking NA NA
No No. 76 7 83
% 81.7% 100.0% 83.0%
Yes No. 17 0 17
% 18.3% 0.0% 17.0%
Associated chronic diseases
DM No. 1 0 1 NA NA
% 1.1% 0.0% 1.0%
Asthma No. 2 1 3
% 2.2% 14.3% 3.0%
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Chronic iron deficiency No. 0 1 1
% 0.0% 14.3% 1.0%
Epilepsy No. 1 0 1
% 1.1% 0.0% 1.0%
No No. 89 5 94
% 95.7% 71.4% 94.0%
Hospitalization due to renal disease
3 times No. 0 1 1 NA NA
% .0% 14.3% 1.0%
6 times No. 0 1 1
% .0% 14.3% 1.0%
No No. 93 5 98
% 100.0% 71.4% 98.0%

NA (not applicable)

Discussion:
CKD is currently recognized as an important population health problem worldwide with increased risk of premature
death among children and adolescents with chronic kidney disease.

According to the findings of the current study, the most common cause of kidney disease in the studied children was
nephrotic syndrome which is inconsistent with a study conducted in Poland by Kilis-Pstrusinska K., et al ‘8 where
the highest proportion of CKD causes was anomaly of kidney and urinary tract. Studies conducted by Safouh H., et
al™ and Staples A.O., et al ® revealed that the most common diagnosis was obstructive uropathy. In addition,
Olowu W.A., et al ®Y revealed in a study conducted in Nigeria that the most common etiology of CKD among the
studied population was glomerular disease and in a study conducted by Cerén A., et al®?, the most frequent
presentation was chronic renal failure.

Of the studied children with CKD, 28.6% had a positive family history of renal diseases which is higher than the
findings of Kilis-Pstrusinska K., et al *® who elaborated that only 13.3% of the studied children with CKD had
family renal history and Carlos M.O., et al.®®who reported that only 21.6% of the studied population had positive
family history.

Results of the current study revealed that 71.4% of children with CKD didn't have associated chronic disease which is
lower than the findings of the study conducted by Kili-Pstrusinska K., et al *® where 87.7 % of the studied children
with CKD had no comorbidities. On the other hand, these findings was higher than the results of Chiou Y-Y..et al %
who reported that about half of the studied children had associated comorbidities.

Age and sex had no significant effect on the occurrence of CKD which isn't in line with the findings of Carlos M.O., et
al.®® who conducted a study in the BajoLempa region of El Salvador and found that age and sex were significantly
associated with CKD. Another study conducted by Sidy M.S., et al ® revealed that age among the main factors
associated with CKD. On the other hand, these findings were consistent with the studies conducted by Cerén A., et
al® and Chiou Y-Y.,et al ® who revealed that age and sex weren't significantly associated with CKD progression.
Moreover, 28.6% of CKD patients and 6.5% of free children had positive family history and this difference was
statistically significant which is in agreement with the findings of the studies done by Carlos M.O., et al.® and Sidy
M.S., et al ® where family history of CKD was significantly associated with CKD in the study population. The
findings of the current study weren't in line with Chiou Y-Y..et al ® who revealed that family history of renal
disease wasn't significantly associated with CKD progression.

It has been widely demonstrated that poverty had negative consequences on all levels of health and educational
outcomes in children with chronic illnesses ™. In the current study, it was elaborated that 28.6% of CKD children
and 6.5% of free children had family income < 8000 SR. and this difference was statistically significant. This is in
line with the findings of Kili$-Pstrusinska K., et al ® who reported that the financial situation of the studied CKD
families was not good.
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Study limitations:
The present study has some limitations. First, the small sample size so additional investigation in a larger sample
size. Further, as a cross-sectional survey, causality cannot be tested.

Conclusion and Recommendations:

This study points to the necessity of continued research and data collection on CKD in children in Arar, Kingdom of
Saudi Arabia. CKD was associated with some sociodemographic characteristics such parents' consanguinity, family
history, family income while other factors (age, sex, birth order, mother age and exposure to passive smoking) had
no significant effect on CKD occurrence among the studied children. CKD is a serious health problem with
increased risk of premature death among children and adolescents and strategies are urgently needed for CKD
prevention, raising public awareness and early CKD detection and treatment.
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