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Abstract 

Background: Urinalysis is one of the major diagnostic screening tests in the clinical laboratory. 

Microscopic urine sediment analysis has been the gold standard for decades. Introduction of new 

technologies and automation has improved the accuracy and productivity of the process. This study was 

conducted to study the formed elements in urine by dipstick method and microscopy. 

Methods: Dipstick urinalysis and sediment microscopy were carried out on 1000 consecutive urine samples 

of patients presenting to our hospital. Dipstick urinalysis was done using DIRUI A10 strips. The results 

obtained were analyzed and sensitivity and specificity were determined. 

Results: Age of patients ranged from 1 month to 80 years. Male patients were in higher number than 

females in all age groups. Dipstick showed 86.53% sensitivity and specificity was 98.24% for RBCs. The 

sensitivity for leukocytes was 94.18% and specificity was 99.25%. 

Conclusions: Combining sediment microscopy and dipstick examination of urine helps to assure accurate 

results urinalysis. 
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Introduction 

Urinalysis is one of the common laboratory tests 

ordered by clinicians. It has a number of 

applications, including screening for diagnosis of 

asymptomatic disease to monitoring and following 

the course of a disease. Microscopic urine 

sediment analysis has been the gold standard for 

decades.
1,2,3  

Urine sediment microscopy provides 

information about a wide variety of genitourinary 

diseases. Various disease states and prognosis can 

be diagnosed on number of cells and casts found 

in a sediment analysis.
4
 This study was conducted 

to study the formed elements in urine by dipstick 

method and microscopy. 
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Materials and Methods 

This prospective study was conducted in the 

Department of Pathology. Consecutive 1000 urine 

samples of patients from a period of October to 

December 2016 were included in this study.  All 

the samples were examined within 30 minutes of 

receipt. Dipstick urinalysis was done using DIRUI 

A10 strips. For microscopic examination urine 

specimens were prepared by centrifuging 10ml of 

urine at 1,000rpm for 5 minutes. The supernatant 

was decanted and approximately 0.05 ml of 

sediment was placed on slide, coverslip placed 

and examined. The unstained urinary sediment 

was then examined at low(X10) and at high (X40) 

power for the presence of formed elements, 

including white blood cells (WBCs), red blood 

cells (RBCs) bacteria, crystals, fungi, casts, renal 

tubular cells, epithelial cells. The number of 

elements was approximated by counting a 

minimum of 10 high-power fields (hpf). Urine 

specimens were classified as microscopically 

normal based on the following criteria. RBCs: less 

than 2cells /hpf, WBCs: less than 2-5 /hpf, 

squamous epithelial cells :less than 15-20 

cells/hpf, casts :0-5 hyaline casts/low power field, 

crystals: occasionally, bacteria: none and yeast: 

none. 

 

Results 

One thousand consecutive urine samples were 

studied from a period of October to December 

2016. Results obtained from dipstick analysis and 

urine microscopy was compared. In this study, age 

of patients ranged from 1 month to 80 years. Male 

patients were in a higher number than females in 

all age groups.(table 1) Majority of the patients 

were from 51-60 years age group. 

Out of the 1000 samples, 63% of the urine 

specimens had completely normal microscopic 

findings. Dipstick analysis showed 75% urine 

samples to be normal. Males had higher rate of 

normal microscopic results (67.3%) than females 

(32.7%). Females had the higher prevalence of 

abnormal findings on urine microscopy (n- 221, 

59%) than males (n-149,41%). Manual 

microscopy was positive for RBCs in 343 of 1000 

samples whereas only 298 samples were positive 

on dipstick analysis. By manual microscopy, 361 

of 1000 samples were positive for WBCs, only 

340 samples were positive on dipstick analysis. 

For squamous epithelial cells, 44 of 1000 samples 

were positive by microscopy. Ffty cases showed 

bacteria on microscopy, dipstick detected only 20 

cases. Pathological casts were seen in 19 samples, 

these cases showed protein positivity on dipstick 

in 10 cases. Hyaline and granular casts were the 

most common casts seen. Crystals were seen in 34 

samples, oxalate and urate crystals were seen in 

majority of cases. Only 3 cases showed triple 

phosphate crystals. Majority of these cases did not 

show any abnormality on dipstick, 4 cases were 

positive for RBCs. Dipstick showed 86.53% 

sensitivity for detecting 2 or more RBCs per hpf 

and specificity was 98.24%. The sensitivity of 

leukocyte esterase was 94.18% and specificity 

was 99.25%. The sensitivity of nitrite was only 40% 

and specificity was 99.44%. 

 

Table 1: Distribution of age groups and sex in the 

study group 

Age in year Males Females No of patients Percentage 

0-10 12 8 20 2% 

11-20 24 16 40 4% 

21-30 47 33 80 8% 

31-40 90 30 120 12% 

41-50 190 40 230 23% 

51-60 300 60 360 36% 

61-70 90 20 110 11% 

71-80 34 6 40 4% 

Total 840 160 1000 100% 
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Discussion 

In this study samples obtained from male patients 

were more than female patients. Generally good 

agreement was obtained between dipstick 

hemoglobin test and RBCs on microscopy. Good 

agreement was obtained between the microscopy 

WBC count and the dipstick leukocyte esterase 

reaction. In a few cases, the microscopy detected 

more RBCs and WBCs than did dipstick testing. 

Study conducted by Tetrault et al
1
 and Shaw et al

5
 

showed similar results. In both the studies samples 

from male patients were more compared to female 

patients. Their studies also showed good 

correlation between urine microscopy and dipstick 

analysis. They recommended not to skip 

microscopy despite normal findings on dipstick 

analysis.
1, 5

 Although dipstick urinalysis remains a 

valuable tool in the screening of haematuria, it 

does not confirm haematuria. It cannot 

differentiate clearly between myoglobin and 

haemoglobin. Moreover, haemoglobinuria can 

occur without haematuria. Urine sediment 

microscopy is useful in differentiating this. By 

detecting erythrocytes, it confirms a positive 

dipstick reaction as haematuria. Urine sediment 

microscopy helps in differentiating the origin of 

haematuria within the urinary tract system by the 

morphology of RBCs.
6,7 

It is difficult to detect 

pyuria by the leukocyte esterase reaction, as it 

usually gives positive results when WBC 

concentration exceeds 15 cells/hpf. This detection 

limit can be overcome by having a high index of 

suspicion for positive protein reaction that is 

minimally associated with 6 WBCs/ hpf .The 

nitrite reaction is influenced by multiple variable, 

like reductase enzyme in the organism, dietary 

nitrate and time duration of urine present in the 

bladder.
8
 

 

 

Conclusion 

Microscopic urine sediment analysis has been the 

gold standard for examining urine cells and 

particles. It can be subjective, imprecise, is 

labor-intensive and time-consuming. These 

problems have led to the widely used concept of 

using microscopic analysis when the results of 

chemical screening are abnormal. This can lead to 

substantial losses in diagnostic data like abnormal 

casts and crystal that are not detected by dipsticks. 

Combination of both methods can yield accurate 

results. 
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