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ABSTRACT
Background: Intellectual disability is a neurocognitive developmental disorder that can be influenced by various
perinatal factors, one of which is a history of preterm birth. Preterm birth risks disrupting the maturation of brain
structure and function, thus impacting a child’s intellectual abilities. This study aimed to analyze the relationship
between a history of preterm birth and intellectual disability among children attending Special Schools in
Makassar City.
Methods: This study employed an analytical observational cross-sectional design and was conducted from
December 2025 to January 2026 at SLB Negeri 1 Makassar City and SLB C Yayasan Pembina Pendidikan Luar
Biasa (YPPLB) Makassar City. A total of 82 respondents were selected using purposive sampling. Birth history
was obtained through interviews with parents, while the level of intellectual disability was obtained from school
documents. Analysis was performed using the Chi-Square test.
Results: Most respondents had no history of preterm birth (76.8%), while the majority of children had moderate
intellectual disabilities (39.0%). Chi-square analysis demonstrated a significant relationship between a history of
preterm birth and the prevalence of intellectual disability in children (p=0.019).
Conclusion: A history of preterm birth is significantly associated with the prevalence of intellectual disability in
children at special schools in Makassar City. This finding highlights the importance of addressing perinatal
factors as part of early detection and prevention efforts for developmental disorders.
Keywords: Preterm birth, intellectual disability, children, special school, children with special needs

INTRODUCTION

Urinary tract stone disease is the third most common disease
in the field of urology." Stones that form in the kidneys are called
kidney stones or nephrolithiasis. Meanwhile, conditions where the
stones come out and go to urinary tracts such as the ureters,
bladder, and urethra are called urolithiasis.> The prevalence of
urinary tract stones globally is around 12% while in Asian
populations it ranges from 19%-19.1%.2 In Indonesia, the
incidence of urinary tract stone disease is around 1.4% of the total
population. Based on the location of the stones, in most cases,
patients with urinary tract stones suffer from kidney stones.”
Various things can be a factor in the formation of urinary tract
stones. Family history, age, gender, and comorbidities are part of
the mternal factors External factors include diet, climate, and
occupation.*> A positive famlly history of urinary tract stones
related to genetic mutations.>® Prevalence also i mcreases with age,
which is associated with decreased organ function.* Men are said
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to be a factor due to the Ion%er anatomy of the urinary tract and
the testosterone hormone.*® Comorbidities such as obesity,
diabetes mellitus, hypertension, benign prostatic hyperplasia, and
hyperparathyroidism can disrupt homeostasis leading to an
increased likelihood of stone formation and urinary tract |nfect|on
associated with infectious stone formation (struwte stones).”®
dry and hot climate is also an influence as it is more likely to
increase fluid evaporation from the body.?* Diet such as lack of
water intake, as well as hlgh intake of animal protein and oxalate
are also said to be factors.? Jobs with low physical activity can
increase the risk due to long periods of sitting, meanwhile, high-
activity jobs are associated with hot climatic influences that
increase the likelihood of dehydration.>®

Patients with urinary tract stones have symptoms that vary
from no symptoms to severe symptoms. Based on physical
examination, patients can be found with fever, anemia, and
positive for tenderness. Supporting examinations in urinary tract
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stone patients include laboratory and imaging examinations.
Laboratory examinations that can be performed include
urinalysis, complete blood tests, blood chemistry tests, and stone
analysis. Urinalysis is performed to see the presence or absence of
erythrocytes, leukocytes, nitrites, the presence of bacteria, and
urine pH.*® A complete blood count test is performed to determine
the levels of hemoglobin, hematocrit, leukocytes, platelets, and
blood cell count.™* Blood chemistry examinations are carried out
such as to determine the levels of creatinine, uric acid, sodium,
potassium, calcium, c-reactive protein, and BUN.*  The
importance of checking creatinine and BUN levels is to measure
whether there is a decrease in kidney function."* When obtaining a
stone sample, stone ana!ysis helps determine the type and
composition of the stone.”® Cases of urinary tract stones in the
world and Indonesia are still high and the incidence is influenced
by intrinsic and extrinsic factors. Research on the description of
laboratory examination results of patients with urinary tract stones
at Prof. Dr. 1.G.N.G. Ngoerah Hospital Denpasar is still limited.
Therefore, the researcher is interested in researching
"Characteristics and Laboratory Examination Results in Patients
with Urinary Tract Stones at Prof. Dr. 1.G.N.G. Ngoerah
Denpasar Hospital".

MATERIALS AND METHODS

The research conducted was descriptive research with a
cross-sectional approach. The data used is secondary data
obtained from medical records. The study sample was patients
with urinary tract stones at Prof. Dr. I.G.N.G. Ngoerah Denpasar
Hospital who met the inclusion criteria, namely having medical
records with complete identity and laboratory examination results
of complete blood tests and urinalysis examinations, having
medical records with laboratory results of complete serum BUN

and creatinine blood chemistry examinations and uric acid and
stone analysis if examined. Meanwhile, the study exclusion
criteria were all patients diagnosed with urinary tract stones at
Prof. Dr. 1.G.N.G. Ngoerah Hospital Denpasar outside of the
period January 2021 to December 2022. The research sample
used the total sample method. This study has obtained ethical
clearance before data collection is carried out and the ethical
clearance number is DP.04.03/D.XVI11.2.2.2/13103/2023.

RESULTS

The study subjects consisted of 182 people from a total of
396 patients diagnosed with urinary tract stones at Prof. Dr.
I.G.N.G Ngoerah Hospital Denpasar. Male patients were 131
(72.0%) while female patients were 51 (28%). In the age group,
the majority of samples were aged > 51 years as many as 124
samples (68.1%), 40 samples (22%) were in the range of 41-50
years, and each of the nine samples (4.9%) were in the age range
of 31-40 years and <30 years. It was found that the most common
occupation of the sample was private employees 48 samples
(26.4%), followed by self-employed as the second most common
profession with 33 people (18.1%), and farmers 23 people
(12.6%). There were 21 samples (11.5%) who were housewives,
14 people (7.7%) worked as civil servants. There were 10 people
(5.5%) who were not included in the category, nine people (4.9%)
who were retired, seven samples (3.8%) each had traders as their
profession and unemployed, four people (2.2%) were students,
three people (1.6%) were police officers, and three other people
(1.6%) did not work because they were minors. The family
history of urinary tract stones was not found in 178 (97.8%) cases
but was found in four samples (2.2%) who had a family history of
similar disease. The characteristics of the sample can be seen in
Table 1.

Table 1. Characteristics of Respondents

Variable N (%)
Age (years)
<30 9 (4.9%)
31-40 9 (4.9%)
41-50 40 (22%)
>51 124 (68.1%)
Gender
Male 131 (72%)
Female 51 (28%)
Occupation
Civil Servant 14 (7.7%)
Self-employed 33(18.1%)
Private Employee 48 (26.4%)
Police 3(1.6%)
Farmer 23 (12.6%)
Trader 7 (3.8%)
Students 4(2.2%)
Retired 9 (4.9%)
Housewife 21 (11.5%)
Unemployed 7(3.8%)
Underage 3(1.6%)
Others 10 (5.5%)
Family history
Yes 4 (2.2%)
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None

178 (97.8%)

Based on comorbidities, out of 182 samples, 59 people
(32.4%) had hypertension, 26 people (14.3%) had diabetes, and
29 people (15.9%) had urinary tract infections. Benign prostatic
hyperplasia can only be suffered by male samples. Therefore, out

of 131 male samples, only 19 people (14.5%) had BPH as their
predisposing disease. The results of patient distribution based on
their comorbidities are presented in Table 2.

Table 2. Comorbidities of Respondents

Comorbidities N (%)
Hypertension
Yes 59 (32.4%)
None 123 (67.6%)
Diabetes
Yes 26 (14.3%)
None 156 (85.7%)
Urinary Tract Infection
Yes 29 (15.9%)
None 153 (84.1%)
Benign Prostatic Hyperplasia (BPH)
Yes 19 (14.5%)
None 112 (85.5%)

The results of urinalysis showed that the number of samples
that had normal urine color were clear yellow in 21 samples
(11.5%), light yellow in nine samples (4.9%), yellow in 133
samples (73.1%), solid yellow in one sample (0.5%). Some
people had abnormal urine colors such as red color in seven
samples (3.8%), amber and brown colors in three people each
(1.6%), orange color in three people (0.5%), and two people each
(1.1%) with light orange and other colors that were not
categorized. There were 107 (58.8%) clear urine samples and 75
turbid urine samples with 41 (22.5%) tubrid (++) and 34 (18.7%)
turbid (+). A total of 174 people (95.6%) had normal urine pH in
the range of 4.5 — 8, and eight people (4.4%) had pH of >8. There
were 36 people (19.8%) obtained negative results for
erythrocytes, while the majority of samples had positive results
for erythrocytes, namely positive (+) were obtained in 14 people
(7.7%), positive (++) in 28 people (15.4%), positive (+++) in 102

people (56%), and positive (++++) were obtained in two people
(1.1%). The majority of samples also had positive leukocyte
results as many as 70 people (38.5%) had positive results (++++),
11 people (6%) with positive results (+++), 36 people (19.8%)
with positive (++), and 18 samples (9.9%) had positive (+). A
total of 47 samples (25.8%) had negative urine leukocyte results.
Bacteria

were found to be positive in the majority of samples, 161 people
(88.5%), and only 21 people (11.5%) had negative results. A total
of 150 (82.4%) people had negative nitrite results, and 32 (17.6%)
people had nitrite-positive urine. Out of 182 samples, only 14
samples had urine crystal composition examination results where
nine samples (64.28%) had calcium oxalate crystals, followed by
three samples (21.42%) had uric acid crystals, and two other
samples (14.28%) had amorphous crystals. The results of
urinalysis can be seen in Table 3.

Table 3. Urinalysis Results of Respondents

Urinalysis N (%)
Urine color
Clear yellow 21 (11.5%)
Light yellow 9 (4.9%)
Yellow 133 (73.1%)
Solid yellow 1 (0.5%)
Light orange 2 (1.1%)
Orange 1(0.5%)
Amber 3(1.6%)
Brown 3(1.6%)
Red 7 (3.8%)
Other 00 2(1.1%)
Urine turbidity
Clear 107 (58.8%)
Turbid (+) 34 (18.7%)
Turbid (+4+) 41 (22.5%)
pH
<45 0 (0%)
45-8 174 (95.6%)
>8 8 (4.4%)
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Eritrocyte
Negative
Positive (+)
Positive (++)
Positive (+++)
Positive (++++)
Leukocyte
Negative
Positive (+)
Positive (++)
Positive (+++)
Positive (++++)
Bacteria
Negative
Positive

Nitrite
Negative
Positive

Urine crystal
Calcium oxalate
Uric acid
Amorphus

36 (19.8%)
14 (7.7%)
28 (15.4%)
102 (56%)
2 (L1%)

47 (25.8%)
18 (9.9%)
36 (19.8%)
11 (6%)
70 (38.5%)

21 (11.5%)
161 (88.5%)

150 (82.4%)
32 (17.6%)

9 (64.28%)
3(21.42%)
2 (14.28%)

Based on the results of complete blood tests in Table 4, it is
found that 82 samples (45.1%) had decreased erythrocytes, 90
people (49.5%) within the normal range, and 10 people (5.5%)
had increased erythrocytes. A total of 115 people (63.2%) had a
decrease in hemoglobin, and 67 people (36.8%) had normal
results. The results of the hematocrit examination of the sample
were found to be mostly decreased in 109 people (59.9%), while

normal results were obtained in 73 other people (40.1%). Most
patients had a normal leukocyte count of 108 people (59.3%), 72
people (39.6%) had increased leukocytes, and 2 people (1.1%)
had decreased leukocytes. In the thrombocyte count examination,
15 people (8.2%) of the sample experienced a decrease in
thrombocyte, 22 other people (12.1%) experienced an increase,
and 145 people (79.7%) had normal thrombocyte values.

Table 4. Complete Blood Count Results of Respondents

Complete Blood Count N (%)
Eritrocyte
Decreased 82 (45.1%)
Normal 90 (49.5%)
Increased 10 (5.5%)
Hemoglobin
Decreased 115 (63.2%)
Normal 67 (36.8%)
Increased 0 (0%)
Hematocrit
Decreased 109 (59.9%)
Normal 73 (40.1%)
Increased 0 (0%)
Leukocyte
Decreased 2 (1.1%)
Normal 108 (59.3%)
Increased 72 (39.6%)
Thrombocyte
Decreased 15 (8.2%)
Normal 145 (79.7%)
Increased 22 (12.1%)

Based on the blood chemistry examination, it was found that the creatinine level in most urinary tract stones patients was found to be
increased, namely in 109 people (59.9%), found normal in 61 people (33.5%), and decreased in 12 people (6.6%). In the examination of
BUN levels, most samples, namely 99 samples (54.4%), were found to be normal, increased in 69 people (37.9%), and decreased in 14
people (7.7%). Out of the 182 samples, 86 samples (47.3%) did not perform uric acid examination, whereas of the 93 people who were
examined, 48 people (26.4%) samples had uric acid higher than normal, 45 people (24.7%) samples had normal uric acid levels, and
three people had decreased uric acid (1.6%). The results of the blood chemistry examination are described in Table 5.
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Table 5. Blood Chemistry Examination Results of Respondents

Blood chemistry N (%)
Creatinine serum
Decreased 12 (6.6%)
Normal 61 (33.5%)
Increased 109 (59.9%)
BUN
Decreased 14 (7.7%)
Normal 99 (54.4%)
Increased 69 (37.9%)
Uric acid
Decreased 3(1.6%)
Normal 45 (24.7%)
Increased 48 (26.4%)
Not examined 86 (47.3%)

Out of the 182 samples, only 34 samples had stone analysis
results, and the most common stone composition was uric acid
which was in the stone composition in 28 samples (82.35%),

Table 6. Stone Analysis of Respondents

followed by oxalate in 25 samples (73.52%), phosphate in 24
samples (70.58%), and followed by other stone compositions.
The results of the stone composition analysis can be seen in Table
6.

Stone Composition Positive Negative
Calcium 23(67.64%) 11 (32.36%)
Uric acid 28 (82.35%) 6 (17.65%)
Magnesium 7 (20.58%) 27 (79.42%)
Oxalate 25 (73.52%) 9 (26.48%)
Phosphate 24 (70.58%) 10 (29.42%)
Cystine 1 (2.94%) 33 (97.06%)
Ammonium 4 (11.76%) 30 (88.24%)
Carbonate 1 (2.94%) 33 (97.06%)
Cholestrol 2 (5.88%) 32 (94.12%)

DISCUSSION thereby increasing urinary oxalate expression.***’ Male was

Urinary tract stones can occur at any age but are most
common within the range of 30 - 60 years. The reason is that this
age group does more work and is more tiring than other age
groups, resulting in a lack of fluid consumption and an increased
chance of dehydration. In addition, poor lifestyle such as
unhealthy diet and occupational stress also play a role in the
formation of urinary tract stones. The incidence of urinary tract
stones in elderly patients is associated with degenerative diseases
such as the presence of comorbidities of hypertension, obesity,
and diabetes. The presence of metabolic syndrome increases the
composition of stones that support the formation of crystals and
stones themselves such as calcium oxalate, calcium phosphate,
and uric acid.*** In this study, it was found that the highest age
was similar to existing theories where most samples were at the
age of > 51 years, namely 124 people (68.1%). This finding is
also in line with research conducted by Alini who found that the
majority were above 51 years old as many as 29 patients
(52.7%)."° Similar findings was also obtained from researcher
Kurniawan, namely 52% of the total sample aged 46-60 years.®

Men are said to have a higher chance of having this disease
compared to women. This may be due to the anatomical factors of
men who have a longer size compared to the anatomy of women
and the possibility of having BPH which causes the deposition of
substances to be higher. The testosterone hormone in men is also
said to suppress the expression of osteopontin in the kidneys,
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found to be the majority in this study with a total of 131 people
(72%) while female patients amounted to 51 people (28%). This
is in line with theory and with research conducted by Kurniawan
who found that urinary tract stone cases were more dominated by
the male gender with a ratio of male: female 33:29.° Male subjects
were also found to be more dominant in research conducted by
Aussiana, which amounted to 80.6% of the total cases.'®
Occupation is one of the factors that play a role in urinary
tract stone disease. People who work indoors are at risk due to
sedentary habits and those who work with high physical activity
are both at risk for urinary tract stones with different mechanisms.
Occupations with long periods of sitting at work are associated
with poor lifestyle and lack of adequate water intake. Occupations
that involve more physical activity and high temperatures such as
farmers also increase the risk due to more prone to sweating,
increasing the risk of dehydration. This allows reabsorption of
water from renal filtration leading to increased urine
concentration. High temperatures favor the production of vitamin
D which increases the absorption of calcium in the digestive tract,
increasing the likelihood of stone formation.®**? In this study, the
occupation of most of the sample was private employees in 48
people (26.4%) following the theory regarding sedentary work
which is a risk factor for urinary tract stones. The results obtained
are in line with research conducted by Setyowati et al. where the
majority of the sample worked as employees 96 people (59.3%).%
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However, the results obtained are different from research
conducted by Shintya et al. at Al-Islam Hospital that found self-
employed as their main job, namely 77 people (41%).” These
results are also different from the research conducted by
Hadibrata et al. who found that the most occupations were traders
and housewives (27.5%).2

Family history also plays a role in stone formation as
diseases such as primary hyperoxaluria, cystinuria, and renal
tubular acidosis can be genetically inherited. However, genetics is
not the only factor but combined with environmental factors
because urinary tract stones is a multifactorial disease.* Most of
the samples in this study did not have a family history of similar
diseases, as many as 178 samples (97.8%). This finding is in line
with Rusdi et al. who found 24 samples (80%) had no family
history as well as research by Anggraen;/ et al. with 48 samples
(87.3%) without a similar family history.?® However, the results
are not in line with research conducted by Silalahi which found
that 96% of the samples had a family history of the same disease.’

Hypertension is a disease that can cause damage to the
kidney's blood vessels. This causes impaired renal filtration which
can risk stone formation.?’ In addition, hypertension also plays a
role in changes in calcium metabolism where the ascending limb
of the henle and proximal tubules fluid volume is excessive, it will
reduce sodium reabsorption. This causes a decrease in calcium
reabsorption as well as increasing calcium levels in the urine
which has the possibility of causing stones to occur.®
Hypertensive disease as a concomitant disease of urinary tract
stones in this study was found in only 59 people (32.4%) while
the other 123 people (67.6%) did not have the disease. Although
in theory hypertension can be a factor, urinary tract stones disease
is a multifactorial disease, so the presence of hypertension alone is
not the main cause of the incidence of this disease.”® The same
results were also obtained in a study by Hadibrata et al. with a
total of 19 people (57.6%) not having a history of hypertension.?’
Research by Kurniawan found similar results with 48.7% of the
sample not having comorbid diseases.” This research conducted
by Agustin et al. found 36 patients with prehypertension (59%).%

Diabetes can also favor the formation of urinary tract stones
due to two mechanisms, high blood glucose and insulin
resistance. Hyperglycemia increases urinary secretion of calcium,
phosphorus, uric acid, and oxalate. Meanwhile, ammonium and
calcium secretion increase and urine pH decreases in insulin
resistance, increasing the risk of stone formation due to the excess
composition of urine and uric acid stones that commonly form in
acidic urine states.® It seems that most of the samples in this
study do not have a history of diabetes, namely around 156 people
(85.7%) and only 26 people (14.3%) with comorbidities in the
form of diabetes. Research conducted by Hadibrata et al. also
found that most of the sample, namely 37 people (92.5%), did not
have diabetes as a concomitant stone disease.’ Meanwhile,
research by Shoaib et al. found that 68% of the 100 samples had
diabetes mellitus.**

Urinary tract infection is caused by urea-splitting bacteria,
which is also associated with struvite stones (infectious stones). In
addition, UTIs arise partly due to the habit of holding back
urination. This habit also increases the risk of urinary tract stone
crystal deposition.3? This study found that 29 people (15.9%)
suffered from urinary tract infections along with urinary tract
stones, while the rest of the sample did not suffer from the disease.
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This does not always occur in every urinary tract stone patient.
Research conducted by Adli found that only 18 people (24%)
suffered from UT1.%

Urinary tract stones, especially in the lower urinary tract, can
be affected due to abnormalities in the urinary tract such as BPH.
Benign prostatic hyperplasia is commonly experienced in elderly
male patients. With the enlargement of the prostate gland, it can
cause disturbances in the flow of urine. Benign prostatic
hyperplasia can cause lower urinary tract symptoms (LUTS) such
as the sensation of incomplete bladder emptying, obstruction of
urine flow, and obstruction of the bladder tract, allowing infection
and urine stasis to occur which can lead to stones. #** Out of 131
samples who were male, 112 people (85.5%) did not have BPH
as a comorbidity. The same thing was obtained by Adli's research
which found that only 10 people (13%) suffered from BPH
disease.®®

Normal urine color ranges from clear, light yellow to yellow.
Several things can affect the color of urine such as food,
medication, and the presence of disease. Urinary tract stones can
cause red urine due to the presence of blood in the urine. This is
not always the case because urinary tract stones patients generally
experience microscopic hematuria.”* From the total research
sample, the color of urine found in this study was mostly normal,
namely (p yellow - yellow) as many as 164 people (90.1%) with
the most urine color being yellow in 133 people (73.1%). Similar
results were also obtained by research conducted by Aussiana
with 14 vyellow urine samples (45.2%)."® Research by Reko
obtained similar findings where the urine color of the majority of
patients was still normal but with dark é/ellow as the dominating
urine color, namely 9 samples (52.9%).*

Urine turbidity can indicate the presence of bacteria,
leukocytes, crystals, or protein. However, the result of urine
turbidity is also influenced by the presence of sperm or vaginal
fluid. Under normal circumstances, urine is generally not cloudy
or clear.®* Research on the presence or absence of urine turbidity
in this study found that most samples had clear urine, namely 107
samples (58.8%). Most samples with clear urine results were also
obtained in Reko's research as many as 15 samples (88.2%).%

An acidic urine pH is affected by various things such as
patients with a high protein diet and uncontrolled diabetes. An
alkaline pH can occur in patients who consume vegetables, dairy
products, and certain medications. Stone formation is also
affected by urine pH. Stones with calcium oxalate composition
are said to form frequently at a pH range of 5 - 6.5. Meanwhile,
calcium phosphate forms at a urine pH of more than 7.5.%
However, based on Carvalho's study, it is said that the most
common type of stone, namely calcium oxalate stones, could
form at any pH urine range.® Struvite stones are infectious stones
that commonly form in patients with chronic UTlIs. Infection-
causing pathogens produce urease which can increase the pH to
>7, causing phosphate precipitation because phosphate is less
soluble at alkaline pH. Meanwhile, uric acid is less soluble at an
acidic EH (pH <5.05), allowing the formation of uric acid
stones. A total of 174 samples (95.6%) of this study were found
to be still in the normal urine pH range of 4.5 - 8. This study also
found the most urine crystals, namely calcium oxalate, were as
many as five samples with urine pH still in the normal range with
an average pH of 6.3. This is following the statement bay Carvalho
that calcium oxalate can form at any urine pH.*¥ Research
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conducted by Reko obtained results in line W|th the urine pH of
14 samples (82.3%) still in the normal range.® Most of Aussiana's
research samples also had normal urine pH, namely 30 samples
(96.8%), and research by Zamzami found that 100% of the
samples, namely 452 people, had normal urine pH.®* Different
results were found in Anggraenys research which found 37
samples (77.1%) had acidic urine pH.%

Approximately 85% of patients with unnary tract stones
have mlcroscoplc hematuria on urinalysis."* The presence of
blood in the urine is called hematuria. There is hematuria that can
be seen directly or that can only be seen through a microscope.
Kidney stone disease can cause hematuria due to the movement
of stones that i |nJure the mucosa of the urinary tract Mrcroscoprc
hematuria occurs in most patients with urolithiasis.”* The results
of urine erythrocyte examination in this study were mostly
positive with most of the results being positive (+++) in 102
people (56%). This is in line with the theory that says most
urinary tract stones patients experience microscopic hematuria.
The results obtained are similar to Alini's research which found
the presence of erythrocytes in the urine in 31 samples (56.4%)."°
Research by Aussiana also showed similar results where 61.3% of
the samples experienced microscopic hematuria.’®

The finding of Ieukocytes on urinalysis examination is one of
the markers of infection.* Urinary tract infections are very
common in urinary tract stones patients. It is said that the
movement of the stone can cause injury, making it very easy to
cause infection. In addition, UTI due to urease-splitting bacteria
also increases the risk of stone formation.™ It was found that most
samples had positive results in the urine leukocyte examination
with the most being positive (++++), namely in 70 samples
(38.5%). In a study conducted by Zamzaml 238 samples (52.7%)
found an increase in urine leukocytes.*® The majority of research
samples namely 67.7% conducted by Aussiana, also experienced
pyuria.'® However, these results are not aligned with research
conducted by Alini which found that the number of leukocytes in
31 people (56. 4%) was in the normal range.*®

Bacteriuria is a condition where bacteria are present in the
urine. The presence of bacteria on urlnaly5|s may indicate
infection.”® The appearance of bacteriuria in urinary tract stones
patients is not common unless one has a concurrent UTI. Apart
from stone movement, the use of devices such as catheters during
urinary tract stone treatment can also cause UTI.' This study
found positive results of bacteria in urine in most samples, totaling
161 people (88.5%). Adli also conducted a study that produced
similar findings where there Were 21 samples (84%) that had
positive results in urine bacteria.*

Nitrite is the result of bacteria that reductase nitrate. Like the
finding of bacteria and leukocytes in urine, a positive nitrite on
urinalysis may indicate infection. Generally, positive results occur
in UTIs with E. Coli, P. Enterobacter, S. Aureus, and Klebsiella
etiologies."®* Urine nitrite examination in this study obtained
negative results as the result of most samples, namely in 150
people (82.4%). A study by Alini also obtained similar results
with the majority of samples havmg negative results on nitrite,
namely in 53 samples (96.4%).°

Crystalluria is a condition where crystals form in urine due to
an imbalance in promoters and inhibitors. The composition of
urine varies depending on a person's hydration and diet. In the
case of urinary tract stones, stone formation occurs due to the
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supersaturation of several chemical compounds that crystallize
and join together into stones. Crystals in urine can consist of
several components such as calcium oxalate, calcium phosphate,
uric acid, and other compositions. The crystals formed depend on
individual conditions such as calcium oxalate crystals that can
form due to conditions of hypercalciuria, hyperoxaluria, and
hypocitraturia. Crystal composition can :Prowde information
regarding the underlying stone pathology.”*“ Based on this
study, it was found that the majority of samples with urine crystal
examination data had calcium oxalate crystals, namely in nine
samples (64.28%). Research by Almannie also found the majority
of thetr samples’s urinary crystal composition is calcium
oxalate.*® Different results were found by Reko's research where
amorphous urate crystals were found in 15 samples (88.29%).%

The situation where there is a decrease in erythrocytes does
not always occur in urinary tract stone disease. However, if there
is a decrease in blood erythro }/te count, it may indicate ongoing
hematuria or chronic disease.*” Decreased kidney function itself
can cause a decrease in hemoglobin due to reduced
erythropoietin, an important hormone that stimulates red blood
cell formation in the bone marrow.”® The erythrocyte level in this
study was predominantly within the normal range in 90 samples
(49.5%). As many as 63.2% of the total sample of 115 people
experienced a decrease in the amount of hemoglobin. The amount
of hematocrit was also found to decrease in the majority of
samples, namely in 109 people (59.9%). The same thing was also
found in a study conducted by Demiray et al. with a total of 74
samples having normal examination results on erythrocytes
count* Research by Shoaib et al. (2023) found that the
hemoglobin count of 60% of their total sample was still within the
normal range.**

Leukocytes count are one of the markers if someone has an
acute inflammation. Generally, leukocytes can increase in
condition when the stone travels down the ureter and interacts
with the mucosa.” Based on the results of the study, it was found
that 108 samples (59.3%) had normal blood leukocyte
examination results. The results of Alini's research obtained a
different plcture with 56.4% of the samples experiencing
leukocytosis.® Meanwhile, research conducted by Adli found that
the number of samples that had a high number of blood
leukocytes (leukocytosis) amounted to 51% of the total 45
samples.®

Thrombocytes release mediators for coagulation, thrombosis,
and inflammation that increase generally during inflammation.
The mean blood thrombocyte volume may also mcrease due to
inflammation caused by urinary tract stones.* Accordrng to
Wozniak et al., thrombocyte counts in patients with urinary tract
stones can decrease after intervention such as SWL due to kidney
trauma.>* According to this study, it was found that the results of
thrombocyte count examination were predominantly in normal
amounts, namely 145 samples (79.7%). Research by Demiray et
al. found that the entire number of samples, namely 74 samples,
had normal platelet counts.*

Creatinine is a by-product of creatinine phosphate in muscle.
The amount of creatinine produced depends on muscle mass,
therefore there are differences in creatinine ranges between men
(normal: 0.72-1.25 mg/dL) and women (normal: 0.57-1.11
mg/dL). Creatinine is excreted entirely by the kidneys so if there
is a decrease in kidney function, it causes an increase in blood
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creatinine, which is one possibility due to urinary tract obstruction
due to stones.** BUN and blood creatinine tests are important to
assess the patient's kidney function. This study found serum
creatinine results align with the theory, and increased in most
samples, namely in 109 people (59.9%). The results obtained in
this study are not in line with research by Adli who found normal
creatinine in most samples, namely 29 people (69%).%

In addition to serum creatinine, BUN examination can also
help in evaluating kidney function. Blood urea nitrogen is a
product of protein metabolism formed in the liver. The excretion
of BUN is mostly done by the kidneys. Elevated BUN (normal:
8.00 - 23.00 mg/dL) in the blood may indicate decreased renal
clearance. Apart from kidney disease, other conditions such as
gastrointestinal bleeding and dehydration can also increase BUN.
Blood urea nitrogen usually increases earlier in kidney disease
than creatinine serum. Post-renal BUN elevation can also be
found in situations where there is obstruction of urine flow due to
stones.’>** Meanwhile, the majority of BUN in this study was
found to be normal in 99 people (54 4%). In other studies, BUN
levels were also found to be normal in most samples in the study
by Sichani et al., namely in 67 out of 78 samples.® BUN levels
were found to increase in Alini's study as many as 36 samples
(65.5%).%

Uric acid is an important antioxidant in plasma and serves to
protect endothelial function. However, abnormal levels can
induce stone formation. Low uric acid levels are associated with
stone formation, especially xanthine stones. Conditions such as
hereditary Xanthinuria decrease uric acid production due to
deficiency of the enzyme xanthin dehydrogenase/oxidase. This
disorder is characterized by a state of hypouricemia and a high
concentration of xanthin in the urine which can lead to xanthin
stone formation.> In addition to hypouricemia, high levels of uric
acid in the blood can also induce crystal formation in the kidneys.
These crystals can form in certain circumstances where uric acid
itself does not dissolve easily, especially when the fH of the urine
is acidic so that uric acid stones are easily formed.™"” It is known
that of the 96 samples of this study who got their uric acid levels
examined, three samples (1.6%) had decreased uric acid levels, 45
samples (24.7%) had normal uric acid levels, and 48 samples
(26.4%) with increased uric acid. This shows that uric acid may
be a factor in the formation of urinary tract stones but is not the
main cause. The results obtained by Aufar et al. found 20 samples
(52.6%) that had high uric acid levels.”” Research by Fadila et al.
(2023) found different results where most samples had blood uric
acid levels in the normal range, namely in 41 samples (91%).% In
the study by Eyre et al. it was also found that 69.6% or 124 people
had normal serum uric acid levels.*

Stone analysis examination can help determine the stone
content accurately and assist in preventlve measures and
therapeutlc decisions for each patient.’’ Calcium oxalate (75%-
90%) is the most common composition of urinary tract stones,
followed by calcium phosphate (6%-13%), uric acid (5%-20%),
cystine (0.5%-1%), struvite (2%-15%), and apatite (1%). The
composition of urinary tract stones in an individual is influenced
by varlous things including diet, genetics, and other influencing
diseases.® Risk factors for calcium oxalate stone formation include
consumption of drinking water high in fluoride, and sodium
calcium, a diet high in oxalate, and urine pH. The formation of
stones with uric acid composition is a state of high uric acid in the
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blood or hyperuricemia and high meat consumption which can
reduce the pH of urine thereby increasing the possibility of crystal
and stone formation.**? Calcium phosphate stones are also
associated with hypercalciuria which can be due to
overconsumption and hyperparathyroidism. Meanwhile, cystine
stones are associated with genetic mutations that cause excess
cystine excretlon and struvite stones are associated with
infection.* Based on the results of this study, it was found that of
the 34 samples that conducted stone analysis examinations, the
majority of the samples of this study had stones with uric acid
composition, namely 28 samples (82.35%). Similar results were
found in research by Kurnrawan where 48% of his research
samples had uric acid stones.® In another study, Suryanto found
different results with 102 (72.3%) of his research samples having
calcium oxalate as the most composition.*’ The same thing was
also found by Ratu et al. with 174 (87 4%) samples having
calcium oxalate as the most composition.™

CONCLUSION

The characteristics of patients with BSK at Prof. .G.N.G
Ngoerah Hospital Denpasar were mostly >51 years old (68.1%),
male (72%), working as private employees (26.4%), having no
family history of similar diseases (97.8%), and mostly without
comorbidities such as hypertension, diabetes mellitus, urinary
tract infection, and BPH. This study concluded that the urinalysis
laboratory examination results of urinary tract stones patients had
normal urine color which was predominantly yellow (73.1%),
clear urine (58.8%), pH within the normal range (95.6%),
erythrocytes increased with most samples having positive (+++)
(56%), urine leukocytes increased with positive (++++) (38.5%),
positive urine bacteria (88.5%), and negative urine nitrite (82.4%),
and the composition of the most urine crystals was calcium
oxalate (64.28%). The complete blood count examination showed
normal erythrocyte count (49.5%), decreased hemoglobin count
(63.2%), decreased hematocrit (59.9%), normal leukocyte count
(59.3%), and normal thrombocyte count (79.7%). The blood
chemistry examination resulted in increased serum creatinine
(59.9%), normal BUN (54.4%), and increased uric acid (26.4%).
The results of stone composition analysis in this study showed
that the most composition was uric acid (82.35%).

Suggestions that can be given to future researchers are
expected to add other factors as variables so that more accurate
results can be obtained regarding the characteristics of urinary
tract stones patients. To the research site, it is expected to conduct
uniform laboratory examinations and record more complete
information so that more accurate results can be obtained
regarding the characteristics and laboratory results of urinary tract
stones patients. To the community, it is expected to improve a
healthy lifestyle and increase awareness of the risk factors for
urinary tract stones.
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