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Effectiveness Of Urine Dipstick In Diagnosis Of Pre-eclampsia
Ferhat Uzair, Urooj Naz, Samia Shuja, Abdul Waheed, TahiraAssad

ABSTRACT
Objective: To determine the efficacy of urine dipstick in Pre-eclamplasia.

Study Design and Setting: This was a cross-sectional study conducted at the department of obstetrics & gynecology of
atertiary care hospital from May-2017 to September-2018.

Methods: All the pregnant women of age 15-45 years, BP=140/90 mmHg on two occasions 4 hours apart or single diastolic
value of 100 mmHg, gestational age >20 weeks, singleton pregnancy, booked in first trimester of pregnancy were included
in the study. Statistical package SPSS 22 was used for the analysis of data chi-sgquare tests were applied for the diagnostic
accuracy of urine dipstick in detection of Pre-eclampsiain pregnant women. P-val ue was <0.05 was considered as significant.

Results: Total 211 pregnant women were enrolled in the study. Mean (SD) age was 28.26(3.86) years. Overall sensitivity
and specificity of urine dipstick was found to be 94% and 95.4% respectively, positive predictive value 95%, negative
predictive value 94.5% and excellent diagnostic accuracy 94.7% of urine dipstick was observed for the diagnosis of spot
urine protein creatinine ratio

CONCLUSION: Urine dipstick found to be sensitive and reliable test to screen pre-eclampsia
K ey words: Diagnostic accuracy, Pre-eclampsia, Sensitivity, Specificity, Spot urine protein creatinine ratio, Urine dipstick

INTRODUCTION:

Pre-eclampsia is a common hypertensive disorder of
pregnancy and it affects around 3-14% of al pregnant women
worldwide.* In most of the developing countries around
40,000 pregnant women die each year dueto pre-eclampsia.™?
In developing countries, it is estimated that about 40-60%
of maternal death occur dueto pre-eclampsia. Pre-eclampsia
istheillness that arises only during pregnancy.® It occurs
most commonly in women having their first pregnancy. A
woman who had pre-eclampsia during first pregnancy has
25-50% chances of developing it again in later pregnancies.*®
Women at extremes of age such as teenagers and women
over 40 have higher risk of developing this condition.*®
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However, the dtatistics from Pakistan are limited. In Pakistan
the incidence of pre-eclampsiais 7%. Pre-eclampsiaisrated
asthe 3rd leading source of death related to pregnancy, after
hemorrhage and embolism.®

Roberts CL et a (2011) showed that the rates of pregnancy
hypertension and pre-eclampsia declined over timein most
of the population of northern Europe and Australia from
1997 to 2007 (3.6% to 9.1% and 1.4% to 4.0% respectively).”

In 2014, a systemic review done by World Health
Organization (WHO) on global causes of maternal death
reported that hypertensive disorders accounted for 14% of
maternal deaths worldwide. In devel oped regionsit accounted
for 12.9%, 14% in developing regions, 16.9% in Northern
Africa, 16% in Sub-Saharan Africa, 10.4% in Eastern Asia,
10.3% Southern Asia, 14.5% in Southeastern Asia, 13.4%
Western Asia, 14.7% in Caucasus and Central Asia, 22.1%
in Latin America and Caribbean and 13.8% in Oceania.®

Urine dipstick is arapid, inexpensive and easy to use tool.
However the results of dipstick provide low sensitivity and
specificity for urine protein excretion over 24 hours’. Urine
collection over 24 hours is considered the traditional
comparator for quantification of proteinuriain pregnancy,
when significant proteinuriais defined as 0.3 g/day or more.®
This is the traditional technique and considered as Gold
standard, but it has many disadvantages. It istime-consuming
and expensive. !

In Pakistan, urine dipstick for all cases of suspected pre-
clampsiais practiced due to quickest and cheapest method
of ng proteinuria. But previous studies showed awide
range of sensitivity and specificity. Thereisawide variation
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in the results of different studies. There is much need to
determine its effectiveness in determining proteinuriain
diagnosis of pre-eclampsia as the cost of 24 hours urine
protein test is much higher as compared to spot urinary
protein to creatinine ratio. Present study was specifically
designed to evaluate the sensitivity, specificity, positive
predictive value, negative predictive value and diagnostic
accuracy of urine dipstick in Pre-eclamplasia.

METHODOLGY:

Thiswas a cross-sectional study conducted at the department
of obstetrics & gynecology of atertiary care hospital from
May-2017 to September-2018. According to diagnostics
accuracy sample size calculator by taking sensitivity of urine
dipstick 80%, specificity 95%, margin of error for sengitivity
i.e (d) 16%, for specificity 3%, confidence interval 95%,
level of significance 5%, then the estimated sample sizewas
(n=211) selected women were advised to collect midstream
urine. Dipstick test was performed and same sample were
sent to laboratory for urine protein creatinine ratio. Finding
on Urine dipstick if proteinuria of > 300 mg and significant
proteinuriais> 0.3 is considered positive in pre-eclampsia
. The procedure was considered to be true positive (TP)
when UPr/Cr ratio is > 0.3 mg/dl, urine dipstick is >300
mg. True negative were categorized with cut off when UPr/Cr
ratio is<0.3 mg/dl, urine dipstick is <300 mg. Those female
patients with history of renal diseases, hepatic diseases,
diabetes, endocrine diseases, autoimmune diseases, illicit
drug use or by any other medical illness were excluded.
Patients with LMP not known and no dating scan available
were also not considered. Data feeding and analysis were
on SPSS version 22. Mean and standard deviation were
calculated. Age, parity, gestational age, frequencies and
percentages were calculated for finding of urine dipstick
and protein creatinine ratio. A 2x2 tables was constructed
to calculate sensitivity, specificity, positive predictive value,
negative predictive value and diagnostic accuracy of urine
dipstick. Chi-sguare test was applied. P value < 0.05 was
considered as significant.

RESULTS:

Total 211 pregnant women were enrolled in the study. Mean
(SD) age was 28.26(3.86) years and mean (SD) gestational
age was 27.18(3.61) weeks. Average height and weight was
60.01 inches and 75.84 kg respectively. Mean (SD) gravida
and parity was 2.14(1.01) and 3.04(1.77) respectively. Mean
(SD) SBPand DBPwas 156.85(7.06) and 96.53(3.50) mmHg
respectively. When the age was distributed by three interval
from 15 yearsto 25years, it was observed that smallest age
group was between 36-45 years (12%) and included twenty
five 25 women. The group having largest number of women
was between 26-35 years (58%) and included 122 women.
Almost 121(57%) women had gestational age between 26-
35 weeks. Out of 211 patients, 100(47.4%) women were
recorded positive on the basis of urinary dipstick ratio>300

mg and 101(47.8%) on spot urine creatinine ratio having
cut-off >0.3 mg/dl respectively.
Overall sensitivity and specificity of urine dipstick was
found to be 94% and 95.4% respectively, positive predictive
value 95%, negative predictive value 94.5% and overall
diagnostic accuracy was 94.7%.

DISCUSSION:

Pre-eclampsia the most common hypertensive disorder
victimizing 3-14% women worldwide.** There are several
methods for diagnosing pre-eclampsia®**>. One of the widely
used methods is urine dipstick. The advantage of the dipstick

Table 1: Descriptive and demographic characteristics

VARIABLE Mean | Standard | Min-Max

Devidion

Age (Years) 2826 | +3.86 24-41

Gestetional Age (Weeks) 2718 | 361 22-36

Height (Inches) 60.01 | +3.74 54-66

Weight (Kg) 75.84 | +19.08 38-110

Gravida 214 +1.01 0-4

Parity 3.04 +1.77 1-7

SBP (mmHg) 156.85| +7.16 145-169

DBP (mmHg) 96.53 | +3.50 92-103

Urine Dipstick ratio

<300(mg) 111(52.6%)

>300(mg) 100(47.4%)

Spot urine creatinine ratio

<0.3(mg/dl) 110(52.2%)

>0.3(mg/dl) 101(47.8%)

Maternal Age

15-25 years 64(30%)

26-35 years 122(58%)

36-45 years 25(12%)

Gestational Age

<25 Weeks 71(34%)

26-35 Weeks 121(57%)

>35 Weeks 19(9%)

Table 2: Effectiveness of urine dipstick in detection of preeclampsia

Spot urine protein creatinine

Dipstick ratio Total
Ralio =53 mg/dl | <0.3 mg/di
>300 [ 95(TP) 5(FP) 100(47.40%)
<300 | 6(FN) 105(TN) 111(52.6%)
Total |101(47.8%) | 110(52.2%) | 211(100%)

Sensitivity = (95+ 101) x 100 = 94.0%,

Specificity = (105 + 110) x 100 = 95.4%

Positive predictive value = (95 + 100) x 100 = 95%,
Negative predictive value = (105+111) x 100 = 94.5%
Diagnostic Accuracy = (95+105) +211=94.7,
P-value<0.001*

JBUMDC 2020;10(1):3-6

Page-4



Ferhat Uzair, Urooj Naz, Samia Shuja, Abdul Waheed, TahiraAssad

Table 3 Diagnostic accuracy of Urine Dipstick with age and gestational age

Agegroups Sensitivity | Specificity| PPV NPV | Accuracy
Age< or =30 Years 82.80% 83.30% | 85.20% | 80.60% 83%
Age>30 Years 80.60% 86% 78.1% | 87.7% | 83.90%
Gestational Age
Gestation period<or =28 Weeks 84% 93.30% | 93.30% | 85.70% | 88.40%
Gestation period >28 Weeks 49.00% 66.10% | 45.40% | 70.40% | 58.60%
test isthat it can be done anywhere by any trained paramedical 2. Moodley J. Maternal Deaths Associated with Hypertensive

or medical personnel while the urinary protein/creatinine
ratio, require laboratories and trained |aboratory personnel.
But the diagnostic accuracy of urine dipstick for the diagnosis
of pre-eclampsia s debatabl e,

There are several studies who recommended urine dipstick
but many studies found other methods more reliable than
urine dipstick. Eigbefoh (2006)°, Archanakumari et-al
(2013)*, Park(2013)*,Kumari(2013)* and Jan, S., et al.
(2017)* have showed that urine dipstick is unreliable and
poorly correlates with quantitative urine protein
determinations. They recommended using protein creatinine
ratio. On the other hand Zibaeenezhad, M. J., et a % Uzan,
J2 and Morris, R., et al. (2012)? showed good diagnostic
accuracy of urine dipstick.

Zibaeenezhad, M. J,, et al. (2010)® showed that the sensitivity,
specificity, positive and negative predictive value of urine
dipstick was 80%, 95%, 22.2% and 99.6% respectively.
Whereas, Nischintha, S., et al. (2014) reported sensitivity
74% and specificity 89% another study by Chotayapom
(2011)%? reported sensitivity 56% to 80% and specificity
67% to 92% respectively.

In this study, urine dipstick isfound to be areliable method
with overall sensitivity of 94%, specificity of 95.4%, positive
predictive value 95%, negative predictive value 94.5% and
diagnostic accuracy of 94.7%. Urine dipstick was found to
be reliable and have good diagnostic accuracy in age groups
=30 and >30. According to gestational age, urine dipstick
had very low diagnostic accuracy for gestational age >28
weeks whereas, good diagnostic accuracy was observed for
gestational age =28 weeks.

Our study has added an evidence to the literature that urine
dipstick isreliable in detecting pre-eclampsia in pregnant
women with high sensitivity, specificity, positive predictive
value, negative predictive value and diagnostic accuracy.

Conclusion: Urinedipstick found to be sensitiveand reliable
test to screen pre-eclampsia.
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