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ABSTRACT

Objectives: Urinary Tract Infection (UTI) is a common problem
in pregnancy due to the morphological and the physiological
changes that take place in the genitourinary tract during
pregnancy. Screening methods may be useful, because a full
bacteriological analysis could be reserved for those patients
who are symptomatic or those who have positive screening test
results. The exact prevalence of UTI in rural, pregnant women
is unknown. The present study was undertaken to estimate the
prevalence of UTI in pregnant women and for ascertaining the
utility of the Griess Nitrite test and the Urinary Pus Cell Count of
>5 cells per micro litre test for the screening or the early detection
of UTI in them at primary health care clinics. Occurrence of
urinary complaints was compared in UTI and non UTI women.

Method: We conducted a study on 300 randomly selected,
pregnant women from rural areas. Urine cultures, pus-cell counts
and the Griess nitrite test were used for diagnosis of UTI. The
screening tests for UTI were evaluated in terms of their sensitivity,

specificity, Positive Predictive Value (PPV), Negative Predictive
Value (NPV) and the percentage of correctly classified.

Results: In the present study, the prevalence of UTI was found
to be 29/300 (9.6%, 95% confidence interval 9.57-9.63). The
specificities of the two screening tests were comparable
(97.05% and 94.47%). Also, the negative predictive values of
the two tests were almost similar (97.77% and 96.96%). The
percentage of correctly classified by the Griess nitrite test and
the urine pus cell count were found to be 95.33% and 92.33%
respectively. The proportion of the women with various urinary
complaints was significantly higher (P<0.00) in the UTI subjects
as compared to that in the non-UTI subjects.

Conclusion: Urine culture remains the gold standard for the
detection of asymptomatic bacteriuria. The Nitrite test of
uncentrifuged urine was observed to be the best among the
screening tests which were evaluated in terms of their efficiency
and validity.
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INTRODUCTION

Urinary Tract Infection (UTI) is a common problem in pregnancy
due to the morphological and the physiological changes that
take place in the genitourinary tract during pregnancy [1]. It can
be symptomatic or asymptomatic [2]. The prevalence of UTI in
India was reported to be 3.14-19.87% [3-5]. A high prevalence of
symptomatic and asymptomatic bacteriuria was found, which was
19.87% and 4.34% respectively [5]. Most of the centres perform
a routine analysis of the midstream urine specimen during one or
more antenatal visits. However, a full bacteriological analysis is both
time-consuming and expensive and a vast majority of the antenatal
urine specimens will be negative to the culture [1]. Screening
methods may be useful because a full bacteriological analysis
could be reserved for those patients who are symptomatic or those
who have a positive screening test results. The upper urinary tract
infections in particular, may lead to significant morbidity for both
the mother and foetus [6]. Bacteriuria is a significant risk factor
for developing pyelonephritis in pregnancy, leading to adverse
obstetric outcomes such as prematurity, low birth weight [7], higher
foetal mortality rates [8], and maternal mortality [9]. Therefore, a
proper screening and adequate treatment of UTI during pregnancy

is necessary to prevent the UTI complications [10]. At least 25%
of the women in the rural areas suffer at least one bout of UTI.
In spite of this, UTI has not received adequate attention from the
preventive perspective, especially in the developing countries. The
positivity of the Griess nitrite test depends on three main factors-
the nitrates content, the nitrate reducing bacteria, and sufficient
time for allowing the reduction of nitrates to nitrites.

With this background, the present study was undertaken to
estimate the prevalence of UTl in pregnancy in a rural setting and
for ascertaining methods for screening them in primary care clinics.
We also wanted to compare occurrence of urinary complaints in
UTI and Non-UTI.

MATERIALS AND METHODS

The present cross sectional study was conducted among the
pregnant women who attended the Antenatal clinic of the Rural
Health Training Centre of the Medical College, Nagpur, India. On
the basis of the pilot study findings, the overall prevalence of UTI
was found to be 7%. In order to estimate the prevalence with
a 95% confidence interval with an allowance of 5% error; the
required sample size was 278. Three hundred pregnant women
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who attended an antenatal clinic in the given setting were enrolled
from June 2007 to December 2009. A systemic random sampling
technique was used to select the study participants.

METHOD

Prior approval was sought from the institutional ethics committee.
An informed consent was obtained from the study participants
after explaining the relevance, importance and the objectives of
the study to them. Pregnant women who were registered at any
gestational age, who were with or without urinary complaints and
who volunteered to provided urinary samples for simple urine tests,
were included in the study. Pregnant women who were not willing to
participate or who did not consent, and whose urine culture results
indicated a contamination of the sample during its collection were
excluded. The data which was related to the study variables like
the socio-demographic information and an obstetric and a clinical
history which were suggestive of the UTI symptoms were sought
through a personal interview technique. The midstream clean-
catch technique was used to collect the urine for a sample. The
urine was divided into two parts. The first part was labeled, sealed
and stored in a cold environment. These were then transported
within half an hour to the institutional microbiology laboratory for
urine culture and antibiotic sensitivity testing and were processed
without delay. The second part was labeled, and immediately used
for 2 screening tests viz. the urine pus cell count and the Griess
nitrite test.

Urine culture: A semi-quantitative, calibrated loop technique was
adopted for the primary isolation of the organism. A loopful of well-
mixed uncentrifuged urine was streaked on to the surface of Blood
agar and CLED agar. After incubating the plates aerobically for
24 hrs at 37°C, the Colony Forming Units (CFUs) per millilitre of
the urine sample was described. The significant bacterial isolates
were identified by standard procedures and they were subjected
to antibiotic susceptibility testing by Kirby Bauer’s disc diffusion
method. The diagnostic criteria for ASB were considered when at
least two consecutive urine specimens showed >10° CFU/mL of
urine of the same single species in the absence of symptoms.

The pus cell count: The uncentrifuged urine specimens were tested
to estimate pyuria. A Neubauer’s counting chamber was used. A
pus cell count of =5 cells per micro litre of urine corresponded
to an excrement rate of 4 x 10° leukocytes per hour, which was
considered as significant.

The Griess Nitrite test: The uncentrifuged urine specimens were
tested by a colorimetric Combur-10 multireagent test (Boehringer
Mannheim and Co.), for the presence of nitrite, by following the
manufacturer’s instructions.

DATA ANALYSIS

The data were entered into an Excel 2007 Microsoft spreadsheet
and were analyzed by using the Epi_Info (version 6.04) and
the STATA — 10 (2009) software packages. The continuous
and categorical variables were presented as mean + SD and
percentages respectively. The significance was assessed by using
the Chi-square test. For all the inference purposes, p value of
<0.05 was considered as statistically significant. The performance
characteristics of each one of the screening tests for the diagnosis
of UTI were evaluated against the gold standard (urine culture) in
terms of their sensitivity, specificity, Positive Predictive Value (PPV),
Negative Predictive Value (NPV) and the percentage which was
correctly classified.
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RESULTS

The present study was carried out at the Antenatal Clinic of the
Rural Health Training Centre of the medical college. A total of 300
pregnant women were included in the study. The mean age (+SD)
of the pregnant women was 23.17(x2.91) years. It was observed
that a majority [281 (93.67%)] of the women were educated and
that 19 (6.33%) were flliterate. Aimost all the 291(97%) women
were housewives. Around two third of the women belonged
to the socioeconomic status, class lll and class IV on Prasad’s
classification [11].

In the present study, 29 urine culture samples were found to
be positive for UTI, thus yielding an overall prevalence of 9.6%
(95% CI 9.53-9.63%). It was further revealed that the prevalence
of symptomatic UTlI was 6.67% and that the prevalence of
asymptomatic UTI was 3%. It was also found that among the 271
non-UTI cases, 99 (36.53%) women had one or more symptoms
of UTIL E.coli, Coagulase negative staphylococci, Klebsiella,
Enterococci, Proteus and Candia albicans were the isolates which
were reported in this study. Out of the 29 UTI subjects, 18 (62.06%)
had E.coli and Coagulase negative staphylococci 3(10.34%) , and
the remaining had infections which were caused by Klebsiella 2
(6.90%), Enterococci 2 (6.90%), Proteus 1(3.45%) and Candia
albicans 1(3.45%).

[Table/Fig-1] shows validity of the screening tests findings in
comparison to the gold standard i.e. the urine culture. The Griess
nitrite test could diagnose 23 (79.31%) of the culture positive UTI
cases (true positives). It could not diagnose 6 (20.67%) UTI cases,
(false negatives). Among the negative urine cultures, the Griess
nitrite test was positive in 8 cases (2.95%), (false positives) and
it was negative in 263 cases (97.05%), (true negatives). The test
could detect almost E.coli (17/18 isolates), Coagulase negative
staphylococci (2/3 isolates), Klebsiella (2/2 isolates), Proteus (1/1
isolate) and a mixed growth of E.coli and Klebsiella (1/1).

The urine pus cell count of >5 per high power field (hpf) could
diagnose 21/29 (72.41%) culture positive UTI cases; (true positives).
It could not diagnose 8 (27.59%) culture positive UTI cases; (false
negatives). Among the cases with negative urine cultures, the
urine pus cell count was positive (=5 / hpf) in 15 cases (5.53%);
(false positives) and it was negative in 256 cases (94.47%); (true
negatives). Based on this data, the sensitivity, specificity, Positive
Predictive Value (PPV), Negative Predictive Value (NPV) and the
percentage which was correctly classified of both the screening
tests were calculated by using urine culture as the gold standard
for the diagnosis of UTI.

[Table/Fig-2] shows the performance characteristics of the 2
screening tests. The sensitivity of the Griess nitrite test (79.31%)
was higher than that of the urine pus cell count (72.41%). Also,
the positive predictive value of the Griess nitrite test (74.19%) was
higher than that of the urine pus cell count (58.33%).

The specificities of the 2 screening tests were comparable (97.05%
and 94.47%). Also, the negative predictive values of the two tests
were almost similar (97.77% and 96.96%). The efficiency of the
Griess nitrite test and the urine pus cell count was found to be
95.33% and 92.33% respectively.

[Table/Fig-3] shows that a burning micturition was reported by
55.17% of the UTI subjects and by 12.92% of non-UTI subjects
(X2= 33.15, df=1, p=0.00001 and the difference was highly
significant). Among the UTI subjects, 51.72% complained of an
increased frequency of micturition as compared to 21.03% of the
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non-UTI subjects (x?= 13.53, df=1, p=0.00 which was statistically
significant). A significantly higher 17.24% of the UTI subjects had
dysuria as compared to 4.79% of the non-UTI subjects (x?=7.19,
df=1, p=0.00001, Almost one fourth of 24.14% of the UTI subjects
had fever with chills as compared to 2.58% of the non-UTI subjects
(x?=27.36, df=1, p=0.00 which was statistically significant) loin pain
was significantly higher 10.34% of the UTI subjects as compared
to 1.85% of the non-UTI subjects (x?=7.29, df=1, p=0.00001).

Urine culture

Positive Negative
Screening tests n=29 (%) n=271 (%)
Griess Nitrite Test
Positive 23(79.31) 8(2.95)
Negative 6(20.67) 263(97.05)
Urine pus cells count
Positive (25 / hpf) 21(72.41) 15(5.53)
Negative (<5 / hpf) 8(27.59) 256(94.47)
[Table/Fig-1]: Validation of the screening tests.
Screening | Sensitivity | Specificity Efficiency
Test (%) (%) PPV (%) | NPV (%) (%)
Griess 79.31 97.05 74.19 97.77 95.33
Nitrite Test
Urinary Pus 72.41 94.47 58.33 96.96 92.33
Cell Count
> 5/ hpf

[Table/Fig-2]: Comparison of Griess Nitrite test and urinary Pus cells

count >5/hpf test with urine culture in the detection of UTI

Non-UTI
UTI (N=29) (N=271) No. | Total (N=300)

Urinary complaints No. (%) (%) No. (%)
Burning micturition 16 (565.17) 35 (12.92) 51 (17.00)*
Increased frequency 15 (561.72) 57 (21.03) 72 (24.00)*
of micturition

Fever with chills 7 (24.14) 7 (2.58) 14 (4.67)*
Dysuria 5(17.24) 13 (4.79) 18 (6.00)*
Loin pain 3(10.34) 5(1.85) 8 (2.67)"

[Table/Fig-3]: Distributon of urinary complaints in UTI and Non-UT]
women.

* p<0.05

DISCUSSION

The present study was carried out among 300 pregnant women in
a rural area, to estimate the prevalence of UTI during pregnancy.
We evaluated the performance of the Griess nitrite test and the
urine pus cell count as the screening tests for UTI against the pus
cell count- the gold standard.

The Prevalence of UTI

The prevalence of UTI among the pregnant women in the
present study was 9.67%. The prevalence of symptomatic and
asymptomatic UTl was 6.67% and 3% respectively. These findings
corroborated well with those of other Indian studies [1,3-5]. The
higher prevalence (19.87%) for symptomatic bacteriuria which
was reported by Bandyopadhyay S et al., [7] could be because
of the inclusion of non-specific symptoms like low backache and
lower abdominal pain. In our study, we included only the urinary
symptoms to define the symptomatic bacteriuria.
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The Performance Characteristics of the Screening
Tests for UTI

The Griess nitrite test: The sensitivity of the Griess nitrite test in
our study was found to be 79.31%.and the specificity was 97.05%.
This test had a Positive Predictive Value (PPV) of 74.19% and a
Negative Predictive Value (NPV) of 97.77%. The lower PPV which
was found in this study could be because of the low prevalence of
UTlin the study setting. Another reason could be that the collection
of the randomly voided urine samples was done due to feasibility
issues, while the first void morning urine sample would have been
ideal for this purpose. These findings were similar to that of other
Indian studies [12-14]. However, J Jayalakshmi et al., [1] reported
a higher PPV of. 94.5%.

The Urinary Pus Cell Count: Our study found a low sensitivity
(72.41%), a high specificity (94.47%), and also a low PPV
(58.33%). This could partly be explained by the fact that we could
not use centrifuged urine due to the non-availability of a centrifuge
machine at the rural study settings. Pus cells in urine are seen
in all types of inflammations (genitourinary TB, gonococcal
infection, etc) and they are not specific for UTI. Also, the patients
with asymptomatic bacteriuria often do not excrete an increased
number of leucocytes in the urine. So, they might have been under
diagnosed by the urine pus cell count. These findings are similar
to those of other Indian studies [13-15]. Although the sensitivity
and the specificity are of interest from the public health point of
view, other qualities of the test like the NPV and the PPV are also
equally important for validating the screening test. In a setting like
ours, the Griess nitrite test and the pus cell test with a high NPV of
97.77% and 96.96% respectively, provided the reassurance that
the subjects were unlikely to have UTI. This high NPV value would
be particularly of importance if the UTls were relatively common.
An early detection and treatment of ASB may be of considerable
importance, not only to forestall acute pyelonephritis and chronic
renal failure in the mother, but also to reduce prematurity and
foetal mortality in the offspring.

The nitrite test is an indirect measure of the nitrate reducing
bacteria, which includes all the enterobacteriaceae, most of the
non-fermenters and the gram-negative cocci, provided the urine
contains sufficient dietary nitrates and if it has been retained in the
bladder for longer than 4 hours. The first voided urine specimen
has been proven to be accurate, but the sample collection was
not possible in all of the patient population. Similar difficulties were
discussed by previous workers [1]. Although 6 positive cases were
missed by this test, by and large, the nitrite test was acceptable by
itself as a screening test in our study setting.

The pus cell count test of unspun urine which is done by using
a Neubauer's counting chamber, is an accurate method for
diagnosing UTI. It is also useful for screening ASB. But it is a very
cumbersome procedure. Moreover, it requires trained personnel to
screen and the results are also subjected to an observer variation
[16]. Our study yielded a low sensitivity but a high specificity and
a high NPV. Another study which was done by Jailaxmi et al., also
reported a low sensitivity and a low NPV. Whether the low sensitivity
for pyuria is suggestive of the bladder colonization or an actual
infection, is rather controversial [16]. In our study, the prevalence
of the 4.1% sterile pyuria may be attributed to the infections which
were caused by organisms like Chlamydiae , which failed to grow
in the media which were used for their isolation [18]. Besides, the
hypotonic urine or alkaline urine which is due to the presence of
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Proteus, Klebsiella and Pseudomonas, can cause disintegration of
the pus cells.

In our study, the most common organism which was isolated
in the urine culture was E.coli (62.06%), followed by Coagulase
negative Staphylococci (10.34%).The antibiotic susceptibility of the
organisms was as follows: It was the maximum for nitrofurantoin
(92.85%), followed by gentamycin (78.57%), cefotaxime (67.85%)
and amikacin (57.14%). The maximum resistance was noted
for cotrimoxazole (75%), followed by norfloxacin (64.28%) and
ampicillin (63.57%). Similarly, J.Jayalakshmi et al., [1] isolated
E.coli as the most common isolate (57.4%), followed by Klebsiella
(19.21%). Lavanya SV et al., [5] also found that E.coli was the most
common organism which was isolated (83.3 %), followed by E.coli
+ Klebsiella (4.7%).The organisms were sensitive to cephalexin,
nitrofurantoin, amoxycilin and norfloxacin, in the decreasing
order. Sutapa Bandyopadhyay et al., [7] found that among all the
significant growths, 64.1% was of E.coli, 15.4% was of E.faecalis
and that 7.7% was of Klebsiella. Among all the isolates, 44%
each was resistant to ampicillin and cotrimoxazole. A resistance
to nitrofurantoin and norfloxacin was noted in 5% of the isolates
only. Other studies which were done by Lynnae Millar et al.,
[14] Robbye D McNair et al., [18] Taneja Neelam et al., [19] and
Stuart K. Shelton et al., [20] also found E.coli as the commonest
uropathogen among pregnant women. This could be due to the
fact that urinary stasis is common during pregnancy and that E.coli
prefer such an environment.

All the urinary complaints were significantly higher in UTI subjects
as compared to those in non-UTI subject. The most common
symptoms which were suggestive of UTI were burning micturition,
an increased frequency of micturition of > 10/day and dysuria.
These findings were consistent with those of Sharma et al., [21,22].
The symptoms are the best clinical predictors for the detection
of UTI; however, these manifestations appear very late and in
the mean time, the infection affects the maternal and the foetal
health. Urinary Tract Infections (UTI) can lead to poor maternal and
perinatal outcomes.

CONCLUSION

Urine culture remains the gold standard for the detection of
asymptomatic bacteriuria. The nitrite test of uncentrifuged urine
was observed to be the best among the screening tests which
were evaluated. It is an easy to perform test, the results are
immediately available and it does not require trained professionals
or any equipment. The high specificity of the Griess nitrite test
which was found in our study underlines its importance in referring
only positive cases for the culture, thereby reducing the culture
load. This test can also be utilized for the preventive gynecological/
obstetric health services in the rural health centres, as it does not
require any special training, nor does it put an extra burden on the
existing resources.

ACKNOWLEDGEMENT

The development of ideas and the mode of their presentation in this
work owe much to Dr. Archana Patel, M.D. Paediatrics, Professor
and Head, IGGMC, Nagpur, India from whom | have learned and
continue to learn a great deal. Her kin interest, constructive criticism
and constant encouragement were the prime factors that made
my task easy and enabled me to complete this work successfully.

With great pleasure, | acknowledge my gratitude to respected
Dr. Mohan Khamgaonkar, Professor and Head, Department of

Journal of Clinical and Diagnostic Research. 2012 November, Vol-6(9): 1518-1522

Sushama S.Thakre et al., Urinary Tract Infections in Pregnant Women

community medicine, Indira Gandhi Government Medical College,
Nagpur, India for his encouragement.

My special thanks to all the staff members of rural health Training
Centre, Saoner.

| take this opportunity to thank all study participants for their
support.

REFFERENCES

[1]1 Jayalakshmi J, Jayaram VS. Evaluation of various screening tests to
detect asymptomatic bacteriuria in pregnant women. Indian J Pathol
Microbiol 2008; 51(3):379-81.

[2] Hankins GD, Whalley PJ. Acute urinary tract infections in pregnancy.
Clin Obstet Gynecol. 1985; 28:266-78.

[3] Kriplani A, Bukshee K, Ratan A. Asymptomatic bacteriuria in pregnant
Indian patients at All India Institute of Medical Sciences, New Delhi,
and Treatment with single dose antimicrobial therapy. Journal of
Obstetrics and Gynaecology of India 1993; .43: 489-91.

[4] Lavanya SV, Jogalakshmi D. Asymptomatic Bacteriuria In Antenatal
Women. Indian Journal Of Medical Microbiology 2002;.20:105-06.

[5] Nath G.Urinary Tract Infection During Pregnancy and fetal outcome.
Indian Journal Of Medical Microbiology 1996, 14,: 158-60.

[6] Bandyopadhyay S, Thakur J S, Ray P, Kumar R. High Prevalence Of
Bacteriuria In Pregnancy And lts Screening Methods in North India.
Journal Of Indian Medical Association 2005;103: 259-62.

[71 Macejko AM, Schaeffer Ad. Asymptomatic bacteriuria and symptomatic
urinary tract infections during pregnancy. Urol Clin North Am 2007 ; 34:
35-42.

[8] Connolly A, Thorp JM. Urinary tract infection in pregnancy. Urol Clin
North Am 1999; 26: 779-87.

[9] Delzell JE Jr, Leferre ML. Urinary tract infections during pregnancy. Am
Fam Physician 2000; 61: 713-21.

[10] Wolday D, Erge W. Increased incidence of resistance to antimicrobials
by urinary pathogens isolated at Tikur Anbessa. Hospital. Ethiop Med
J 1997; 35: 127-35.

[11] Agrawal AK. Social Classification: The Need to Update in the Present
Scenario. Indian Journal of Community Medicine January 2008;
33(1):50-51.

[12] Kacmaz B, Cakir O, Aksoy A, Biri A. Evaluation Of Rapid Urine
Screening Tests To Detect Asymptomatic Bacteriuria In Pregnancy.
Japanese Journal of Infectious Diseases 2006; 59: 261-63.

[13] Bachman JW, Heise RH, Naessens JM, Timmerman MG. A study
of various tests to detect asymptomatic urinary tract infections in An
Obstetric population. Journal of American Medical Association 1993;
270:1971-74.

[14] Millar L, Debuque L, Leialoha C, Andrew Grandinetti Jeffrey Killeen.
Bacteriuria in Pregnancy. Obstetrics and Gynaecolog 2000; 95:
601-04.

[15] Shrihari A, Beevegowada YC, Reddy VV. A comparative study of
Griess Nitrate test and urinary culture in detection of asymptomatic
Bacteriuria. Int J Biol Med Res 2012; 3(1):1439-41.

[16] Mathew J, George S, Mathews P, Mathai E, Brahmadattan KN, Seshadri
L. The Griess test: An inexpensive screening test for asymptomatic
bacteriuria in pregnancy. Aust NZ Obstet Gynecol 7998; 69:550 -52.

[17] Komaroof AL. Acute dysuria in women. N Engl J Med 1984;310:368-
75.

[18] Robbye D McNair, McDonald SR, Dooley SL, Peterson LR. Evaluation
Of The Centrifuged And Gram Stained Smear, Urine Analysis and
Reagent Strip Testing To Detect Asymptomatic Bacteriuria In Obstetric
Patients. American Journal Of Obstetrics And Gynaecology 2000;
182(5):1076-79.

[19] Taneja N, Mohandas K, Marak R, Deo N, Sharma M. Evaluation Of
Three Screening Methods For Detection Of Urinary Tract Infection In
Antenatal Women. Journal Of Obstetrics And Gynaecology Of India
2004; 54(3):267-70.

[20] Shelton SK, Boggess KA, Kirvan K, Sedor F, . Herbert WNP. Urinary
Interleukin-8 With Asymptomatic Bacteriuria In Pregnancy Obstetrics
and Gynaecology; 2001; 97(4):583-86.

[21] Kumar S, Agrawal S, Inghal SS, Kumar S, and Ray KK. Prevalence
of urinary incontinence and other urological problems during
pregnancy: a questionnaire based study. Arch Gynecol Obstet. 2009
Jun;279(6):845-51.

[22] Pilic D, Ahmetagic S, Piljic D, Zildzic M, Porobic H. Etiologic factors
of community acquired urinary tract infections in hospitalized patients.
Med Arh 2009; 63: 128-32

1521



1522

Sushama S.Thakre et al., Urinary Tract Infections in Pregnant Women

www.jcdr.net

AUTHOR(S):

oo, =

Dr. Sushama S.Thakre
Dr. Supriya S. Dhakne
Dr. Subhash B. Thakre
Dr. Amol D.Thakre

Dr. Suresh M. Ughade
Dr. Priya Kale

PARTICULARS OF CONTRIBUTORS:

1.

3.

4.

Associate professor, Preventive and Social Medicine,
Indira Gandhi Government Medical College,

Nagpur, India.

Tutor, Preventive and Social Medicine,

Government Medical College, Nagpur, India
Associate professor, Preventive and Social Medicine,
Government Medical College, Nagpur, India.
Assistant professor, Department of Pathology,

J.N. Medical College, Wardha, India.

5. Assistant professor, Preventive and Social Medicine,
Government Medical College, Nagpur, India.
6. Assistant Professor, M.G.I.M.S. Sewagram, India.

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING
AUTHOR:

Dr. Sushama S. Thakre

Plot. No. 9, Swami Swarupanand Society,

Narendra Nagar, Nagpur-15, India.

Phone: 9923694437

E-mail: drsubhasht@rediffmail.com, sushamathakre@rediffmail.
com

FINANCIAL OR OTHER COMPETING INTERESTS:
None.

Date of Submission: May 19, 2012
Date of Peer Review: May 29, 2012
Date of Acceptance: Oct 15, 2012

Date of Publishing: Nov 15, 2012

Journal of Clinical and Diagnostic Research. 2012 November, Vol-6(9): 1518-1522



