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Prevalence of reproductive tract infections 
and their determinants in married women residing 
in an urban slum of North-East Delhi, India

Abstract
Background: Reproductive tract infections (RTIs) have adverse implications on the health of the women. Community-based 
studies in India have shown a high prevalence of RTIs but here is a lack of sizeable literature from urban slums and resettlement 
areas. Aims and Objectives: The objective was to document the prevalence and determinants of RTIs in married women 
(15-49 years) residing in an urban slum in Delhi, India. Materials and Methods: The study was conducted in an urban resettlement 
colony of Gokulpuri in the North-East district of Delhi. Systematic random sampling method was adopted to choose the study 
subjects, that is, married and non-pregnant women in the reproductive age group (15-49 years) residing in the study area. Data 
were collected using a pretested semi-structured questionnaire, through the house to house visits. The diagnosis of RTIs was 
made as per the World Health Organization syndromic approach. Data were analyzed in SPSS version 16 (Chicago, IL, USA). 
Results: A total of 802 women were interviewed. The mean age of study subjects was 30.79 ± 7 years. A total of 352 (43.9%) 
women currently had symptoms of RTIs. The most frequently reported symptoms included abdominal pain (68.2%), back pain 
(69.6%), and vaginal discharge (59.3%). Older women (≥25 years) (odds ratio [OR] 2.2, 95% confidence interval [CI]; 1.4-3.5), 
those belonging to the lower socioeconomic status (OR 2.1, 95% CI; 1.5-2.9), those using cloth during menses (OR 2.6, 95% 
CI; 1.6-4.3), those having more than three pregnancies (OR 1.8, 95% CI; 1.2-2.6) and those using an intrauterine contraceptive 
device (OR 11.8, 95% CI; 4.3-32.0) had higher odds of having RTIs. Conclusions: A high case load was found based on the 
syndromic approach. Generating community awareness, ensuring proper menstrual hygiene, and improving the socioeconomic 
status would help in reducing the cases of RTI.
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INTRODUCTION

Reproductive tract infections (RTIs) are a hidden epidemic 
leading to enormous health and economic consequence 
worldwide. They have huge repercussions on health mainly 
in the form of  pelvic inflammatory disease, infertility (in 

both women and men), ectopic pregnancy, and adverse 
pregnancy outcomes such as miscarriage, stillbirth, preterm 
birth, and congenital infections.[1] Sexually transmitted 
infections (STIs)/RTIs are also known to increase the risk 
of  HIV transmission.[2]

Globally, according to 2005 World Health Organization 
(WHO) estimates, 448 million new cases of  curable STIs 
(syphilis, gonorrhea, chlamydia, and trichomoniasis) occur 
annually in adults aged 15-49 years.[3] In India, the annual 
incidence of  STIs is estimated to be 5%.[4] The prevalence 
of  self-reported morbidity varies in different regions in 
India.[5] Various community-based studies in India have 
shown the prevalence of  RTIs to range from 39% to 
84%.[6,7] It not only depends on the prevalence of  RTIs/
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STIs in that area, but also on various other factors such 
as the inability of  women to take decisions on their own, 
their impoverish status within the family, and their health 
seeking behavior.

Prior studies have reflected upon various factors 
influencing the occurrence of  RTIs mainly socioeconomic 
status, poor hygiene, intra-uterine device (IUD) insertion, 
place of  residence (urban/rural), male substance 
abuse, extra-marital sexual relations, and non-use of  
condoms.[8-10] Recognizing the risk factors and addressing 
them is required to combat the growing burden of  RTIs. 
Although many studies have been conducted in various 
parts of  the country with the aim to document the 
prevalence of  STIs/RTIs and its risk factors, yet there 
is a lack of  sizeable literature from urban slums and 
resettlement areas. The current study was undertaken to 
fill this existing lacunae.

MATERIALS AND METHODS

Study area and period
This study was conducted in an urban resettlement colony 
of  Gokulpuri in the North-East district of  Delhi. It is 
the field practice area of  Department of  Community 
Medicine, Maulana Azad Medical College, New Delhi, 
India. It represents well the situation of  urban resettlement 
slums in Delhi and has been in existence for more than 
20 years. According to the economic survey of  Delhi, 
2002 slums have been categorized typologically into eight 
types. Resettlement colonies were formed in Delhi under 
a scheme wherein the residents of  slums were relocated 
in permanent colonies.[11] Gokulpuri is divided into four 
blocks with a total population was around 21,000 [Table 1]. 
Healthcare services are largely provided by the Urban 
Health Centre (UHC) Gokulpuri which is associated with 
the Department of  Community Medicine at Maulana Azad 
Medical College, New Delhi. As per the yearly survey 
conducted by the UHC along with the Department of  
Community Medicine, Gokulpuri mostly comprises of  the 
urban population belonging to the lower to lower middle 
socioeconomic class. There were nearly 3000 eligible 
couples in the study area during the year 2010. The study 
was conducted over a period of  1-year from November 
2010 to December 2011.

Sample size and sampling strategy
Sample size was calculated considering a prevalence 
of  RTIs as 36.8%,[12] relative precision of  10%, and an 
alpha error of  0.05. Accounting for a non-response rate 
of  10%, the final sample size came out to be 756, and 
it was decided to include 800 participants in the study. 
Married and non-pregnant women in the reproductive 
age group (15-49 years) residing in the area were eligible 
to be included in the study. Systematic random sampling 
method was adopted to choose the study subjects. Based on 
the survey data of  the study area there were 3305 eligible 
couples. Considering that the required sample size was 
800, the sampling interval came out to be 4. To ensure 
a representative sample, 200 participants were included 
from each block. The first woman in a block was selected 
randomly, and then the rest of  the women were included 
from every fourth consecutive couple till a sample size of  
200 was reached. This procedure was repeated in all the 
blocks to get a total sample size of  800. When houses were 
found locked, a second visit was made before excluding 
them from the study. Furthermore, in cases where females 
denied participation in the study, the next eligible woman 
was approached and the original sequence was maintained 
thereafter.

Data collection
Data were collected using a pretested semi-structured 
interview schedule, which was divided into four parts-
sociodemographic profile; knowledge, attitude, and 
practices regarding RTIs; History of  RTIs; clinical 
examination. House to house visits were made. The 
questions in the interview schedule were asked in the local 
language, that is, Hindi. The questions were mostly open-
ended and the probable responses were listed to facilitate 
recording and minimizing interview time. The diagnosis 
of  RTIs was made as per the guidelines of  WHO for the 
syndromic approach.[13]

The data were collected by a postgraduate student of  
Community Medicine (MB), as a part of  the dissertation. 
The data collector was trained in research methodology 
and data collection techniques. Around 15% of  the data 
collected was cross-checked by the senior investigator (PL) 
for completeness and accuracy of  the information collected.

Statistical analysis
Data were entered in Microsoft Excel and analyzed in 
Statistical Package for Social Sciences (SPSS) designed 
by IBM, Chicago, Illinois, USA. Descriptive analysis was 
done with proportions reported with 95% confidence 
interval (CI), mean ± standard deviation (SD), and median 
(interquartile range). Chi-square and Fisher’s test were 
applied to compare proportions. Logistic regression was 
performed to document the independent risk factors.

Table 1: Distribution of population in the four 
blocks in Gokulpuri
Blocks Male Female Total
A 2681 2464 5145
B 2643 2354 4997
C 2913 2668 5581
D 2840 2703 5543
Total 11,077 10,189 21,266
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RESULTS

Sociodemographic profile of the participants
A total of  835 women were approached out of  which 802 
gave consent to participate in the study. The mean age of  
study subjects was observed to be 30.79 ± 7 years. Majority 
of  the study subjects were Hindus (84.78%) [Table 2]. 
Approximately 27% of  the study women were illiterate. 
Majority of  the study subjects were housewives (89%). Most 
of  the study subjects belonged to middle socioeconomic 
class (68%), followed by those who belonged to the lower 
socioeconomic class (32.2%) [Table 2]. The mean age of  
the spouses was observed to be 34 (±8.1) years [Table 3].

Obstetric history and contraceptive use among the 
study subjects
The mean age of  marriage was 18 years (±3.7) years. 
Majority of  the women (95.2%) consummated between 
the ages 16 and 25 years. The mean age of  consummation 
was 19 years (±2.12) years. Mean number of  pregnancies 
women went through was observed to be 2.78 ± 1.76 
and majority of  the women (77.8%) experienced multiple 
pregnancies. Mean number of  children was observed to 
2.17 (±1.2). Only 25.8% women were currently using 
contraceptive measures. Use of  barrier methods, which 
are known to protect against RTIs, was observed only by 
9.9% of  the study women. Terminal methods had been 
opted 4.2% women.

Personal hygiene and menstrual practices
In this study, majority of  the study subjects (87%) took a 
bath every day. Around 61.0% of  the women washed their 
perineal area with soap and water every time they took a 
bath. Further, almost all (99%) study subjects had been 
washing hands with soap and water after using the toilet. 
Age at menarche of  the study subjects ranged from 11 to 
17 years. The mean (SD) age at menarche was observed to 
be 14.18 (1.3) years. Majority of  the study women (69.9%) 
had no menstrual problems. Among menstrual problems, 
most commonly observed ones were dysmenorrhea 
(27.8%) and irregular menstrual cycles (10.7%). The most 
common material used by women to absorb menstrual 
blood flow was a piece of  cloth (76.88%). Of  these, 15% 
women reused the same cloth after washing. Sanitary 
napkins were used only by 23.3% of  the women.

Self-reported reproductive tract infection symptoms and 
treatment seeking
More than half  of  the study women (53.8%) had symptoms 
of  RTI in the past. Approximately one-fourth (24%) 
women gave a history of  RTI like symptoms within past 
1-month, 38% within 6 months, and 11% 1-year. A total 
of  352 (43.9%) women were reported to have symptoms 
of  RTIs on the day of  visit. The most frequently reported 

Table 2: Sociodemographic characteristics 
of the study subjects (n = 802)
Characteristics n (%)
Age (in years)

15-19 9 (1.1)
20-29 376 (46.9)
30-39 265 (33.1)
40-49 152 (18.9)

Mean±SD=30.79±7 years
Religion

Hindu 680 (84.8)
Muslim 122 (15.2)

Education*
Illiterate 218 (27.2)
Primary 172 (21.5)
Middle school 223 (27.8)
High school 135 (16.8)
Graduate and above 54 (6.7)

Type of family
Nuclear 357 (44.5)
Joint 445 (55.5)

Occupation
Housewife 713 (88.9)
Work at home to earn money 43 (5.4)
Working outside 46 (5.7)

Socioeconomic status**
Upper middle 104 (12.9)
Lower middle 440 (54.9)
Upper lower 258 (32.2)

*None of the study subjects had senior secondary education exclusively, 
**Socioeconomic class divided as per modified Kuppuswamy scale, None of the 
study subjects belonged to upper and lower class, SD: Standard deviation

Table 3: Sociodemographic profile of spouses 
of respondents (n = 802)
Characteristics n (%)
Age (in years)

20-29 227 (28.3)
30-39 360 (44.9)
40-49 141 (17.6)
≥50 74 (9.2)

Mean±SD=34±8.1 years
Education*

Illiterate 54 (6.7)
Primary school 147 (18.3)
Middle school 261 (32.5)
High school 251 (31.4)
Graduate 89 (11.1)

Occupation**
Professional/semi-professional 77 (9.6)
Clerical, shop owner 112 (13.9)
Skilled/semi-skilled 371 (46.2)
Unskilled 235 (29.4)
Unemployed 7 (0.9)

Income per month (in rupees)**
2801-4600/month 96 (12.0)
4601-6900/month 190 (23.7)
6901-9200/month 260 (32.4)
9201-18,500/month 231 (28.8)
>18,501/month 25 (3.1)

Mean±SD=8216±3.7 Rs
*None of the subjects had senior secondary school education, **According to 
modified Kuppuswamy scale. SD: Standard deviation

symptoms included abdominal pain (68.2%), back 
pain (69.6%), and vaginal discharge (59.3%) [Table 4]. 
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Dyspareunia was complained by 12.5% of  the women. 
Overall, 26.8% women did not consult any healthcare 

facility for treatment of  their illness. Of  those who sought 
care, a total of  84.8% women visited allopathic doctors 
whereas 15.2% visited local traditional/faith healers.

Determinants of self-reported reproductive tract infections
The prevalence of  self-reported RTIs was observed to 
be higher among older women (≥25 years) (odds ratio 
[OR] 2.2, 95% CI; 1.4-3.5) as compared to young women 
<25 years of  age [Table 5]. The odds of  having RTI were 
more in women belonging to the lower socioeconomic 
status (OR 2.1, 95% CI; 1.5-2.9). Women who used cloth 
during menses (OR 2.6, 95% CI; 1.6-4.3), those having 
more than three pregnancies (OR 1.8, 95% CI; 1.2-2.6), 
those using an intrauterine contraceptive device (IUCD) 
(OR 11.8, 95% CI; 4.3-32.0) had higher odds of  having 
RTIs [Table 5].

Table 5: Determinants of RTIs obtained on multivariate logistic regression
Variable(s) OR (95% CI) aOR (95% CI) P
Age

<25 years 1 <0.001
≥25 years 3.9 (2.7-5.7) 2.2 (1.3-3.5)

Religion
Hindu 1 0.609
Muslims 0.9 (0.6-1.3) 1.1 (0.7-1.8)

Education status
Illiterate 2.0 (1.5-2.8) 1.1 (0.7-1.7) 0.54
Literate 1

Socioeconomic status
Lower 2.4 (1.7-3.2) 2.1 (1.5-2.9) <0.001
Middle 1

Take bath everyday
Yes 1 0.91
No 1.4 (0.9-2.1) 0.72 (0.5-1.6)

Wash private parts everyday
Yes 1 0.25
No 1.6 (1.2-2.2) 1.2 (0.8-1.6)

Material used in menstruation
Sanitary napkins 1 <0.001
Cloth 3.7 (2.5-5.5) 2.6 (1.6-4.2)

Bath during menstruation
Yes 1 0.83
No 1.4 (0.9-2.1) 1.1 (0.5-2.1)

Sexual intercourse during menstruation
Yes 1 0.2
No 0.8 (0.6-1.3) 0.6 (0.3-1.2)

Age at marriage
<18 years 1.9 (1.4-2.5) 0.6 (0.3-1.2) 0.2
≥18 years 1

Number of pregnancies
<3 1 0.003
≥3 3.3 (2.4-4.4) 1.7 (1.2-2.6)

History of abortions
Yes 1.3 (0.8-2.0) 1.0 (0.5-1.7) 0.97
No 1

Use of IUD
Yes 1 <0.001
No 8.4 (3.5-20.2) 11.8 (4.3-32.0)

Use of condoms
Yes 1 0.29
No 1.3 (0.8-2.2) 1.3 (0.7-2.3)

RTIs: Reproductive tract infections, IUD: Intra-uterine devices, OR: Odds ratio, CI: Confidence interval, aOR: Adjusted odds ratio

Table 4: Prevalence of self-reported morbidity 
of RTIs (n = 802)
Type of self-reported 
morbidity

Current history of 
infection n (%)

Past history of 
infection n (%)

None 450 (56.2) 370 (46.2)
Complaints present* 352 (43.8) 432 (53.8)
Vaginal discharge 209 (59.3) 232 (53.7)
Burning micturition 106 (30.1) 32 (7.4)
Itching in genitalia 81 (23.1) 26 (6.0)
Pain lower back 245 (69.6) 26 (6.0)
Pain lower abdomen 240 (68.2) 116 (26.8)
Dyspareunia 44 (12.5) 7 (1.6)
Genital ulcers 3 (0.8) 6 (1.3)
Inguinal swellings 0 (0.0) 4 (0.9)
*Multiple responses present, denominator for calculating the percentage for the 
various self-reported complaints was 352. RTIs: Reproductive tract infections
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DISCUSSION

The current study aimed to document the prevalence 
of  self-reported RTIs among married females in urban 
slums of  Delhi, India. All the women enrolled in the study 
were probed regarding reproductive morbidities namely, 
vaginal discharge, genital ulcers, inguinal swellings, pain 
lower abdomen, pain lower back, dyspareunia, burning 
micturition, and itching. In total, 43.9% women complained 
any or all of  the above-mentioned symptoms during the 
data collection period, which is largely an issue of  concern. 
The prevalence of  symptoms suggestive of  RTIs/STIs in 
the study population (43.9%) was higher as compared with 
what has been documented in other studies from India; 
27% in urban women of  Agra district of  Uttar Pradesh; 
35.6% in reproductive age women living in urban slums 
of  Tirupati, Andhra Pradesh; 32% in urban women in 
Sundergarh district of  Orissa; and 27.8% in Punjab.[14-17]

Prior literature has underscored the importance of  using 
the laboratory diagnosis for RTI/STI and found that 
the syndromic approach reported higher results than 
laboratory diagnosis approach.[18,19] This over-reporting of  
RTI/STI based on syndromic approach cannot be ruled 
out in the present study. However, self-reporting of  STI 
symptoms is a positive observation as it compels one to 
seek medical treatment early. Seeking prompt treatment 
for STI symptoms will increase women’s chances of  being 
diagnosed early and reduced complications.

In the present study, the majority of  the women preferred 
to visit allopathic doctors in case of  their reproductive 
morbidities. The possible reason this could be easy access 
to a healthcare facility as the UHC run by Department of  
Community Medicine; Maulana Azad Medical College, 
a tertiary level hospital, is within the locality and the 
treatment is provided free of  cost. Reasons for not availing 
any kind of  health care treatment, as seen in around 27% 
of  the affected women in the present study and reasons for 
visits to traditional healers, as observed in around 15% of  
the women need to researched and appropriate measures 
to improve health care seeking behavior are required to 
be formulated.

In the present study, older women (>25 years) and those 
with ≥3 pregnancies were observed to be at higher risk 
of  developing RTIs. This association might be due to 
longer periods of  unprotected sex as couples seek to 
conceive and this increases their risks of  infection. Early 
sexual activity and increasing number of  pregnancies may 
have detrimental effects on a woman’s health and also 
lengthen the time span for which she remains susceptible 
to reproductive tract morbidities. The low socioeconomic 
status of  the women was observed to be a risk factor 

of  developing RTI among women in the present study. 
Adequate menstrual hygiene is crucial for the health of  the 
women. There is imminent need to provide low-cost quality 
sanitary pads in the community to address the problem of  
RTIs among women especially in slum dwellers. As seen in 
the present study, the majority of  the women (76.7%) in 
were using cloth during menstruation. The risk of  having 
RTI in these women was more than double in comparison 
to women who were using sanitary napkins. This finding 
in conformity with that reported by Bhawna Pant and 
Dasgupta A in their study.[20,21]

In the present study, RTIs were found to be significantly 
associated with the insertion of  IUDs. The increased 
prevalence in women using IUDs could be due to the 
improper insertion techniques, including care to ensure 
sterile conditions, and poor follow-up care after insertion. 
Sharma and Gupta in West Bengal, Rathore et al. in rural 
Rajasthan, and Kumar et al. in the Dharmapuri district of  
Tamil Nadu have reported similar findings.[22-24]

A major limitation of  our study is that laboratory 
investigations were not used to confirm the diagnosis of  
RTIs/STIs. However, our study has the advantage of  being 
community-based. Symptomatic diagnosis of  RTIs/STIs 
based on a syndromic approach has also been supported 
by WHO and Center for Disease Control and Prevention 
as an effective and inexpensive approach for diagnosis of  
RTIs/STIs in low-resource settings.

CONCLUSIONS

In this study, a high case load has been found based on the 
syndromic approach. More than half  of  the study women 
had symptoms of  RTI in the past and of  them, one-fourth 
gave a history of  RTI like symptoms within past 1-month. 
The prevalence of  self-reported RTIs was observed to be 
higher among older women (≥25 years), belonging to the 
lower socioeconomic status, those who used cloth during 
menses, those having more than three pregnancies and 
among those using an IUCD.

Appropriate steps should be taken for adequate management 
of  these cases. There is also a need to conduct further 
studies to assess various behavioral and sociodemographic 
factors, predisposing women to the risk of  RTIs and 
STDs. Health services should be improved and made 
more accessible so that women feel comfortable in 
seeking treatment and are not deterred by concerns over 
privacy and confidentiality. Measures such as generating 
community awareness, ensuring use of  sanitary napkins, 
proper menstrual hygiene, improving the socioeconomic 
status, ascertaining sterile insertion of  IUD, and follow-up 
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thereafter would help in reducing the cases of  RTI. Early 
treatment seeking from qualified health care personnel will 
further reduce the complications.
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