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Abstract 
 

Background: The prevalence of anemia in children suffering from urinary tract infections with positive hematuria is 

very high. UTI is confirmed by a complete urine examination including macroscopic, chemical and microscopic 

examinations. Chemical examination can be carried out using the dipstick method, while urine microscopy involves 

looking at the image of the urine sediment. One of the parameters on the dipstick is blood. Examination with a reagent 

strip (dipstick) function to detect erythrocytes, free hemoglobin and myoglobin. So, the presence of erythrocytes, 

myoglobin or hemoglobin in the urine will give a positive result on the urine blood dipstick parameters, which means 

hematuria occurs. 

Materials and Methods: This is a cross-sectional analytical observational method, namely by comparing the results of 

blood urine examination using the dipstick method, with the results of the erythrocyte index and hemoglobin levels on 

the incidence of anemia in UTI patients. 

Results: The results of the blood urine dipstick examination obtained the highest positive value of 3. The average 

values for Hb, MCV, MCH, MCHC were respectively 10.9 g/dL, 83.3 fL, 28.5 pg, and 34.24%. 

Conclusion: The results of the Pearson correlation test obtained a degree of relationship of -0.363 which indicates a 

weak correlation. Blood urine is negatively related to the incidence of anemia (Hb levels), so that the higher the 

positive blood urine value, the lower the Hb value. 
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Introduction 

 Urinary tract infection (UTI) is an infection due to the entry of pathogenic microorganisms in the kidneys, 

ureters, bladder, or urethra, causing inflammation and bacteriuria (Inayati and Falah, 2014). UTI is the second most 

infectious disease in the world community after respiratory tract infections (Zhou et al., 2023). In Indonesia, based on 

data from the Ministry of Health of the Republic of Indonesia in 2014, the prevalence of UTI has reached 90-100 cases 

per 100,000 population per year or around 180,000 new cases per year (Vidiasari, 2016). 

 Most UTI cases are caused by: Enterobacteriaceae most important types are  Escherichia coli, Klebsiella and 

Species Enterobacter (Sugianto et al., 2020). Infectious diseases by microorganisms are one of the important factors 

related to the high prevalence of anemia, especially in women and children (Chaparro and Suchdev, 2019). Anemia is a 

condition of decreased hemoglobin, hematocrit, and red blood cell counts below normal values (Kurniawan, 2018). 

 In addition, microorganisms are also one of the sources of infection in sepsis patients, there was a correlation 

between sepsis patients and anemia with Acinetobacter baumannii (26.08%) as the common microorganism found 

(Hatman et al., 2021). In this case, microorganisms are identified in 60–65% of sepsis patients and 75% of sepsis-

getting patients in the ICU. Among the most important causes of anemia are sepsis, excessive blood loss, lack of 

erythropoietin production and iron deficiency related to the immune system (Vincent, 2002). Research by (Chaparro 

and Suchdev, 2019) also obtained the results of a high incidence of anemia in children suffering from UTIs and a high 

prevalence of anemia in children suffering from urinary tract infections with positive hematuria. 
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 UTI diagnosis done with complete urine examination includes macroscopic, chemical, and microscopic 

examinations. Chemical examination can be done by dipping method (dipstick), whereas microscopic examination of 

the urine by looking at the image of sediments in the urine (Rinawati and Aulia, 2022). One of the parameters on the 

dipstick is blood. Examination with reagent strips (dipstick) serves to detect erythrocytes, free hemoglobin, and 

myoglobin (Riswanto, 2015). So that the presence of erythrocytes, myoglobin and hemoglobin in the urine will give a 

positive result on the urine blood dipstick parameter which means hematuria occurs.  

 Hematuria is an abnormal condition characterized by the presence of erythrocytes in the urine. Damage in the 

structure of the urinary tract causes hematuria so that blood will mix with urine in an abnormal state. Erythrocytes are 

normally absent in the urine, although their presence is 1–2 per large field of view is still considered as such (Dwiyana 

and Astrawinata, 2016).  

  

Materials and Methods 
Study Design 

 

 The study was conducted by comparing the results of the dipstick method in the blood urine examination, 

against the results of erythrocyte index and hemoglobin levels against the incidence of anemia in UTI patients. The 

duration of the study was four months (January, 2023 to April, 2023). 

 

Samples 

 

 The population of this study was all Urinary Tract Infection patients at RSUD Kota Mataram. While the 

sample used are those of patients with Urinary Tract Infection (UTI) with positive blood urine results.  

 

Ethical Approval 

 This study was approved by the Medical and Health Research Ethics Committee of Politeknik Kesehatan 

Mataram, with approval number: LB.01.03/6/108/2023, dated 15 March 2023. 

Informed Consent 

 Informed consent was obtained from all individual participants included in this study. 

Data Collection  

 The sampling techniques used in this study were non-probability sampling by method of accidental sampling 

(Sugiyono, 2017).  

Laboratory Methods 

Blood Urine Test 
 

 

 Examination with reagent strips (dipstick) detects erythrocytes, free hemoglobin, and myoglobin, but the 

reaction is more sensitive to hemoglobin and myoglobin than erythrocytes. The reagent pad is impregnated with 

tetramethylbenzidine chromogen and peroxide. The dipstick procedure is based on the peroxidase activity of 

hemoglobin and myoglobin catalyzing the oxidation of chromogens with hydrogen peroxide.  

 Erythrocytes in the urine will be lysed on the test pad in the presence of peroxidase activity, then free 

hemoglobin will act with reagents and will produce green dots on a yellow or orange background. Thus, the presence of 

intact erythrocytes will give a reaction in the form of green spots, while free hemoglobin and myoglobin will produce a 

green color what may range to dark blue. The absence of hemolysis can indicate a negative result even if erythrocytes 

are found in the sediment (Riswanto, 2015). 
 

Anemia Diagnosis 

 Diagnosis of anemia is carried out by hematological and non-hematological laboratory examinations 

(Handayani et al., 2008). 

 

1. Hematological laboratory examination 

 Hematological laboratory examination can be carried out gradually 

a) Filter tests are performed in the early stages of each case of anemia. Filter tests include checking hemoglobin      

 levels, erythrocyte indices (MCV, MCH, and MCHC), and peripheral blood smears. 

b) Routine examination is an examination to determine abnormalities in the leukocyte and platelet system,  

 including checking the sedimentation rate of blood, differential count, and reticulocyte count. 

c) Bone marrow examination is done to get a definitive diagnosis, but there are some cases that do not require  
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 this examination. 

d) Examination of special indications is an examination carried out if you have a suspected initial diagnosis so  

 that its function is to confirm the suspected diagnosis. 

(1) Iron deficiency anemia: examination of serum iron, TIBC, transferrin saturation, and serum ferritin. 

(2) Megaloblastic anemia: examination of blood folic acid, vitamin B12. 

(3) Hemolytic anemia: reticulocyte count, combs test, and Hb electrophoresis. 

(4) Anemia in acute leukemia is usually carried out cytochemical examination 
 

1) Non-hematological laboratory examination 
 

a) Renal failure examination 

b) Endocrine examination 

c) Uric acid examination 

d) Liver function test 

e) Bacterial culture 
 

 

2) Other supporting checks 

 In some cases of anemia, supporting examinations are also needed among others: 

a) Biopsy of the gland followed by histopathological examination. 

b) Radiology: thoracic, bone survey, ultrasound, or lymphangiographic. 

c) Molecular Biology Examination (PCR, FISH).  

 

UTI Diagnose 

 

 UTI diagnosis is made based on the presence of symptoms, or clinical manifestation and laboratory 

examination of urine (Andriani, 2019). Urinary tract infection can be identified by several symptoms such as fever, 

difficulty urinating, pain after defecation (terminal dysuria), frequent urination, sometimes feeling hot when urinating, 

low back pain and suprapubic pain.  

 Establishing the diagnosis of UTI in addition to clinical manifestations also requires supporting examinations, 

namely laboratory examinations. Laboratory tests for UTIs consist of urinalysis and urine culture. A complete 

urinalysis consists of macroscopic, chemical, and microscopic examinations. Macroscopic examination includes 

description of volume, color, clarity, odor, and specific gravity. Chemical inspection can be carried out using 

commercial reagent strips (dipsticks). Chemical tests associated with UTIs themselves include pH, leukocyte esterase, 

and nitrite. Meanwhile, microscopic examination includes the presence of leukocytes, erythrocytes, and 

bacteria(Rinawati and Aulia, 2022). 

 

Result 

                             Characteristics of UTI patient respondents by sex in figure 4.1 below: 

 

Figure 4.1: number of samples by sex 

Based on figure 4.1, the sample of UTI patients in women is more than men, namely women 18 

people (60%) while men 12 people (40%) from a total of 30 study samples. 

The characteristics of UTI patient respondents based on age in figure 4.2 below: 



11 
 

 

Figure 4.2: number of samples based on age of respondents 

 Based on figure 4.2, the sample of UTI patients with an age range over 50 years is more than 16 people (53%), 

compared to the age of less than 50 years, a total of 14 people (47%) from a total of 30 study samples. 

 The results of dipstick method blood urine examination and erythrocyte index (Hb, MCV, MCH, MCHC) in 

UTI patients are complete in table 4.1 below: 

 

Table 4.1: Results of blood urine and erythrocyte index in UTI patients 

Sample 

Code 
Gender 

Age 

(Years) 

Examination Results 

Blood 

Urine 

Hb 

(g/dL) 

Erythrocytes Index 

MCV 

(fl) 

MCH 

(pg) 

MCHC 

(%) 

01 P 28 +1 10.6 73.1 24.0 33.1 

02 P 39 +2 11.1 85.1 29.1 34.2 

03 P 41 +1 10.3 81.5 28.5 35.0 

04 P 5 +3 9.4 71.1 23.8 33.5 

05 L 75 +3 10.5 80.3 28.4 35.4 

06 L 73 - 14.4 82.9 28.8 34.7 

07 L 80 +2 9.1 72.1 24.2 33.2 

08 L 65 - 11.6 85.5 31.5 36.4 

09 P 47 +1 10.0 78.9 28.0 35.4 

10 P 43 +2 9.6 80.3 28.5 35.5 

11 P 72 +1 10.1 85.4 27.9 32.6 

12 P 62 +1 12.0 81.9 28.0 34.2 

13 L 78 +2 9.7 78.0 26.4 33.8 

14 L 64 +1 13.5 90.1 32.0 35.5 

15 L 62 - 10.6 85.3 29.2 34.2 

16 L 24 +3 12.7 83.8 27.8 33.2 

17 P 46 - 12.2 87.1 29.6 34.0 

18 L 59 +1 11.5 91.1 32.0 35.2 

19 P 49 - 13.2 86.9 29.1 33.5 

20 P 62 +3 12.2 82.4 28.2 34.2 

21 P 44 +1 10.0 83.2 28.2 33.9 

22 P 43 +2 9.6 79.0 26.9 34.1 

23 P 72 +1 10.6 91.6 32.1 35.1 

24 P 47 +3 10.0 94.9 31.9 33.7 

25 L 70 +3 10.7 84.9 28.4 33.4 

26 L 60 +1 11.2 86.5 29.4 34.0 

27 P 60 +2 11.4 80.5 27.4 34.0 
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28 L 49 +3 12.5 92.3 29.8 32.2 

29 P 73 +3 8.2 81.8 28.2 34.5 

30 P 18 +2 9.1 80.3 28.5 35.5 

Average  10.9 83.3 28.5 34.24 

Top Rated +3 14.4 94.9 32.1 36.4 

Lowest Value - 8.2 71.1 23.8 32.2 

 

Table 4.1 shows the results of dipstick blood urine examination and erythrocyte index in UTI 

patients with average Hb, MCV, MCH, MCHC values respectively are 10.9 g / dL, 83.3 fl, 28.5 pg, and 

34.24%. In the results of the blood urine examination, the highest positivity value was positive 3 (+3) and 

the lowest was negative. 

 

Figure 4.3: Number of criteria for blood urine test results and erythrocyte index in UTI patients 
 

 Based on Figure 4.3, the results of the examination on 4 parameters obtained abnormal results, namely a 

decrease in Hb levels in 25 samples (83%), MCV 6 samples (20%), MCH 3 samples (10%) and MCHC 0 samples (0%) 

from a total of 30 examination samples. 

 

Table 4.2: Characteristics of types of anemia by erythrocyte index 

Normal 
Anemia Normocytic 

Normochromic 

Anemia Normocytic 

Hippodrome 

Anemia Microcytic 

Normochromic 

N % n % n % n % 

6 20% 18 60% 3 10% 3 10% 

 

Correlations 
 Blood Urine Hemoglobin 

Blood Urine Pearson Correlation 1 -.369
*
 

Sig. (2-tailed)  .045 

N 30 30 

Hemoglobin Pearson Correlation -.369
*
 1 

Sig. (2-tailed) .045  

N 30 30 

            * Correlation is significant at the 0.05 level (2-tailed). 

 

Based on the results of data analysis on blood urine dipstick method on the incidence of anemia 

in UTI patients, a significant result (p<0.05) was obtained which showed a correlation between blood 

urine and anemia, and based on the results of the Pearson correlation test obtained, a degree of -0.363 

which showed a weak correlation. Blood urine is negatively related to the incidence of anemia (Hb 

levels), so the higher the positive value of blood urine, the lower the Hb value. 
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                        Table 4.4: Interpretation of the correlation coefficients of the person correlation test 

Coefficient Interval Relationship Level 

0.000 – 0.199 Very Low 

0.200 – 0.399 Low 

0.400 – 0.599 Keep 

0.600 – 0.799 Strong 

0.800 – 1.000 Very Powerful 

 

Discussion 

 The study was conducted to determine the relationship between the positive level of blood urine dipstick 

method to the incidence of anemia in urinary tract infection (UTI) patients. The results showed that the sample of UTI 

patients in women was more than men, namely 18 women (60%) while men 12 people (40%) from a total of 30 study 

samples. This is in agreement with the report of Purnama et al. (2018) that urinary tract infection is one of the most 

common infections in women, accounting for about 25% of all infections that occur in women. About 50-60% of 

women will feel the symptoms of urinary tract infection during her lifetime. Based on the results of the study, it was 

found that most patients were women; as many as 26 people (65%), while men were just 14 people (35%). From the 

results of the study obtained, women are more at risk of developing urinary tract infections, because anatomically the 

length of the female urethra is shorter than men, the size of the urethra in women is less than 3-5 cm while in men it is 

23-25 cm (Purnomo, 2011). Another study conducted by Suharjo et al. (2022) examined the incidence of UTIs in boys 

who are more susceptible to UTIs in the first year of life compared to girls. Therefore, in general, women dominate 

urinary tract infections. Based on the age of respondents, the sample of UTI patients with an age range over 50 years is 

more (16 people 53%), than the age of people of age less than 50 years, a total of 14 people (47%) from a total of 30 

research samples. This is also in concordance with the results of the study by Sari and Muhartono (2018). The 

prevalence of UTIs in female DM patients is 43% and in male DM patients is 30% (Ravinder Singh et al., 2011). 

Almost 50% of women have experienced symptoms of, or treatment of UTI once in their lifetime (Foxman, 2002). The 

prevalence of UTIs in female DM patients is 43% and in male DM patients it is 30 (Ravinder Singh et al., 2011). 
 Examination of the erythrocyte index in UTI patients with mean Hb, MCV, MCH, MCHC values were 10.9 

g/dL, 83.3 fl, 28.5 pg, and 34.24% respectively. The results of study I show values that are below normal, this is likely 

to occur as a result of the occurrence of bleeding in the urinary tract that is likely caused by urinary erythrocytes that 

exceed normal value (Syarif et al., 2020) While in the results of blood urine examination, the highest positivity value 

was positive 3. This shows the condition of patients who experience UTIs and the results of this study are in line with 

the results of research conducted by Hasan (2021). Urinary tract infection patients who experience hematuria have a 

urinary erythrocyte count of >3 cells/LP. There were also 10 people (33%) with a urine erythrocyte count of 0-3 

cells/LP. The results of this study are also in line with the results of research from (Fitria, Indah and Tjekyan, 2014), a 

results of high incidence of anemia in children suffering from UTIs and high prevalence of anemia in children suffering 

from urinary tract infections with positive hematuria. 
 UTI diagnosis done with complete urine examination includes macroscopic, chemical, and microscopic 

examinations. Chemical examination is done by dipping method (dipstick), whereas microscopic urine analysis is done 

by looking at the image of the sediment urine (Rinawati and Aulia, 2022). One of the parameters on the dipstick is 

blood. Examination with reagent strips (dipstick) serves to detect erythrocytes, free hemoglobin, and myoglobin 

(Hatman et al., 2021). So that the presence of erythrocytes, myoglobin and hemoglobin in the urine will give a positive 

result on the urine blood dipstick parameter which means hematuria occurs. Hematuria is an abnormal condition 

characterized by the presence of erythrocytes in the urine. Damage in the structure of the urinary tract causes hematuria 

so that blood will mix with urine in an abnormal state. Erythrocytes are normally absent in the urine, although their 

presence is 1–2 per large field of view is still considered as normal (Dwiyana and Astrawinata, 2016). 

Conclusions 

Based on the research conducted, several things can be concluded as follows:  

a. The results of the dipstick blood urine examination obtained the highest positivity value of positive 3 

b. Rerate values of Hb, MCV, MCH, MCHC sequentially are 10.9 g/dL, 83.3 fL, 28.5 am, and 34.24%. 

c. The results of the pearson correlation test obtained a relationship degree of -0.363 which shows a weak correlation. 

Blood urine is negatively related to the incidence of anemia (Hb levels), so the higher the positive value of blood urine, 

the lower the Hb value. 
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