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Introduction: Urinary tract infections (UTIs) during pregnancy pose significant risk for maternal and neona-
tal health, particularly in resource-limited rural settings where diagnostic and treatment challenges persist. To
analyze the frequency of bacteriuria diagnosis in pregnant women attending a rural health center in Queretaro,
Mexico, and identify associated sociodemographic, clinical and obstetrict factors.

Methodology: This observational, cross-sectional, retrospective study analyzed clinical records of 90 pregnant
women (aged 15-44), receiving prenatal care al Alfacayucan Health Center from january 2022 to April 2023.
Bacteriuria was diagnosed using urinalysis (UA), and patients were categorized into bacteriuria-diagnosed n=57
and control (n=33) groups. Sociodemographic and clinical factors were compared between groups.

Results: Bacteriuria was diagnosed in 63.33% (57/90) of patients, with 56.14% being nulliparous compared to
33.33% in controls. Most diagnoses occurred in the second trimester of pregnancy (49.12%). Lower educational
attainment was more prevalent in the bacteriuria group (12.28%) with high school education vs. 24.24% in con-
trols). Nitrofurantoin monotherapy was prescribed in 80.70% of cases. Recurrence occurred in 26.32% (15/57)
of treated patients.

Conclusions: High bacteriuria frequency in this rural Mexican population highlights significant UTI burden
during pregnancy. Nulliparity and lower educational level emerged as important risk factors. Findings under-
score the need for targeted prenatal screening strategies and public health interventions addressing sociodemo-
graphic determinants in resource-limited settings.

Keywords: Urinary Tract Infection; Bacteriuria; Pregnancy; Rural Health; Mexico; Prenatal Care; Sociodemo-
graphic Factors; Resource-Limited Settings
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Introduction

Urinary tract infection (UTI) is a prevalent complication during

present asymptomatically despite undergoing appropriate perina-
tal care (Balachandran, et al. [2,3]). Asymptomatic Bacteriuria (AB)
screening is crucial during prenatal care, as it has been shown to

pregnancy, significantly increasing maternal and fetal morbidity
when left undiagnosed and untreated (Ruiz Salvador [1)). The prev-
alence of UTIs in pregnant women has been associated with various
sociodemographic, reproductive, and medical history factors. Among
these, pregnancy itself is a notable risk factor, as many women may

reduce the risk of developing symptomatic UTIs, which can lead to
severe complications such as preterm labor, low birth weight, and
increased risk of pyelonephritis (Torres Gonzdlez, et al. [4,5]). Preg-
nancy induces significant anatomical and physiological changes in the
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urinary tract that predispose women to infection. International clin-
ical practice guidelines consistently identify progesterone-mediated
smooth muscle relaxation and mechanical compression by the gravid
uterus as key mechanisms leading to urinary stasis and dilatation of
the ureters and bladder.

These changes facilitate bacterial ascent and persistence in the
urinary tract. Additionally, altered urinary biochemistry and vesi-
coureteric reflux during pregnancy further contribute to increased
susceptibility to bacteriuria (Cornelia, et al. [6]). Due to these preg-
nancy-specific alterations, most obstetric and infectious disease
guidelines recommend routine screening and treatment of asymp-
tomatic bacteriuria in pregnant women to reduce the risk of pro-
gression to pyelonephritis and associated adverse maternal and fetal
outcomes (Nicolle, et al. [7,8]). Beyond the physiological changes of
pregnancy, several specific clinical and comorbid conditions signifi-
cantly increase the risk of bacteriuria and UTI in pregnant women. Di-
abetes mellitus is consistently cited as a major risk factor, with higher
prevalence and increased risk among women with diabetes and those
with advanced maternal age (Nicolle, et al. [7,8]). Prior history of UTI
or recurrent UTI is recognized as a predictor of recurrence and com-
plications (de Rossi, et al. [9,10]). The prevalence of UTIs in pregnan-
cy is notably higher in rural environments and among populations
with low socioeconomic status, particularly in Latin America.

Multiple studies have reported prevalence rates exceeding 35%
in Latin American populations (Cobas Planchez, et al. [11-13]). The
correlation between educational level, socioeconomic status, and UTI
prevalence is well characterized in epidemiological studies (John-
son, et al. [3]). yet international clinical practice guidelines do not
provide rural versus urban risk comparisons or risk-factor profiles
specific to rural pregnant populations in developing countries. This
evidence gap is particularly concerning given that limited healthcare
infrastructure in rural areas-including lack of access to diagnostic
resources-may delay diagnosis and treatment, leading to increased
morbidity. A research gap remains in understanding the specific de-
mographic and clinical characteristics that contribute to the high fre-
quency of bacteriuria in pregnant women, especially in rural areas of
developing countries. This study analyzed the frequency of diagnosed
UTIs in pregnant women attending a rural health center in the state
Querétaro, Mexico and associated sociodemographic, clinical, and ob-
stetric factors. We aim to contribute to a better understanding of the
multifactorial causes of UTIs in pregnancy in resource-limited rural
settings, ultimately guiding the development of targeted strategies to
enhance prenatal care and reduce the incidence of UTIs in this high-
risk group.

Methodology

This is an observational, cross-sectional and retrospective study
in which demographic, clinical and obstetric factors were compared
in a cohort of pregnant women. A population sample of pregnant pa-
tients treated at the Alfajayucan Health Center (El Marqués munici-

pality, Querétaro state) was followed during the period from January
1,2022 to April 30, 2023. Only patients who carried out their prenatal
control and who were also registered in the digital database and had
at least one consultation in the time period considered in this study
were included. No exclusion was made by age or gestational trimester.
The clinical records of the patients were evaluated with the help of
the Medical Care Information System (SIAM) and the prenatal control
card. The total sample of pregnant women during the referred period
was 90.

From this total, 57 patients presented positive results in the
Urinalysis (UA), that is, the presence of bacteria reported as either
‘moderate’ or ‘abundant’. Results from urine culture tests were not
recorded for all bacteriuria-diagnosed patients mostly because of
limited availability and higher cost than the UA. Despite the fact that
urine culture is considered the definitive diagnostic test for urinary
tract infections, and according to current recommendations by Mexi-
can Guidelines (Centro Nacional de Excelencia Tecnoldgica en Salud:
CENETEC 2016), the 57 patients received an antimicrobial thera-
peutic regimen. This can be a common scenario at rural contexts for
practitioners in developing countries. The amount of patients with a
urine culture confirmation was insufficient for setting a Case and Con-
trol design using statistical tests for inference. Instead, we compare
the prevalence of several risk factors between the 57 patients who
received treatment for infection against the remaining 33 untreat-
ed patients with no findings in the UA. Despite accounting only for
a descriptive comparison, we refer to the group of patients without
diagnosed bacteriuria as the ‘control’ group. The assessment of risk
factors prevalences was carried out based on total frequency data.
These were concentrated in an Excel format file for the subsequent
preparation of contingency tables. The variables considered in this
study were:

Sociodemographic

The community of origin, age, marital status and educational
level.

Clinical

The trimester of pregnancy at the beginning of medical care, the
Body Mass Index, the number of previous births and the outcome of
delivery. As clinical treatment variables, the trimester of pregnancy
at the time of diagnosis and the prescribed antibiotic regimen were
considered.

Results

All women reported being residents of the communities of: Al-
fajayucan, San Miguel Amazcala and El Lobo, municipality of El
Marqués. The sociodemographic variables are listed in Table 1. Age
ranged from 15 to 44 years in the entire population sample. The most
frequently reported marital status was common-law union. 27.27%
of women reported being married in the control group, in contrast to
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21.05% of women in the group with suspected UTI. The most com-

Table 2: Clinical Variables.

mon maximum level of education in both groups was the secondary Variable Controls n=33 (%) Bacteriuria n=57 (%)
level. However, a higher level of education, high school education,
was found reported with twice the frequency (24.24%) in the con- Trimester of pregnancy at start of care
trol group compared to the bacteriuria-diagnosed group (12.28%). :
Four women attended medical care even when they were already in First 15 (45.45) 32 (56.14)
the third trimester of pregnancy. Interestingly, all of them were found Second 18 (54.55) 21 (36.84)
within the group with suspected bacteriuria. At the end of this obser- Third 0 (0.00) 4(7.02)
vational study, 38 of the 90 women had completed their pregnancy Nutritional status (BMI)
(Table 2). Nutritional status, based on the Body Mass Index (BMI), did )
o . . Malnourished 3 (9.09) 8 (14.04)
not reveal any association trend. However, 14% of patients in a state
of malnutrition were identified in the group with suspected bacteri- Normal 15 (45.45) 27 (47.37)
uria compared to 9% of women in this nutritional state in the control Overweight 13 (39.39) 19 (33.33)
group. Obesity 2 (6.06) 3 (5.26)
Tablel: Sociodemographic Variables. Previous births
Variable ‘ Controls n=33 (%) ‘ Bacteriuria n=57 (%) Nulliparous 11 (33.33) 32 (56.14)
Community of origin Primiparous 9 (27.27) 21 (36.84)
Alfajayucan 26 (78.79) 31 (54.39) Multiparous 13 (39.39) 4 (7.02)
San Miguel Amazcala 5 (15.15) 18 (31.58) Pregnancy completion at end of study
El lobo 2 (6.06) 8 (14.04) Had n?t y:zlt 17 (51.52) 21 (36:84)
Age complete
Eutocic delivery 11 (33.33) 25 (43.86)
15-19 8 (24.24) 16 (28.07)
Cesarean delivery 4(12.12) 11 (19.30)
20-24 9 (27.27) 11 (19.30)
Abortion 1(3.03) 0
25-29 10 (18.18) 16 (28.07)
30-34 7(21.21) 12 (21.05) The number of previous births represented the variable with the
35-39 2 (6.06) 1(1.75) greatest difference between groups in this study. The condition of nul-
40-44 1(3.03) 1(1.75) liparity was identified as the most frequent in the group with suspect-
Marital status ed bacteriuria with 56.14% of the total as opposed to only 33.33% of
Common-law union 2 (66.67) 40 (70.18) women' in t'hlS con('htlon. 1'n the control group. Slmlllarly, the condition
of multiparity was identified as the most frequent in the control group
Married 9 (27.27) 12 (21.05) 0 : . .
(39.39%) which represented a drastic difference with respect to the
Single 2 (6.06) 5(8.77) group with suspected bacteriuria with only 7.02% of patients in said
Educational level condition. In the bacteriuria-diagnosed group the detection occurred
Tliterate 0 2 (3.51) during the second trimester of gestation in 49.12% of women and
. . . o
Primary 4(1212) 6 (10.53) during the third sem.ester of gestation for. 17.54% of won?en (Table
3). However, as mentioned before, four patients started their care un-
Secondary 20 (6061) 42 (73.68) til this third trimester, so it is likely that they presented the infection
High school 8 (24.24) 7 (12.28) from a previous time period. The antimicrobial treatment prescribed
Bachelor’s degree 1(3.03) 0 was nitrofurantoin 500 mg every 6 hours for 7 days in 80.70% of cas-

es. The combined treatment nitrofurantoin + amoxicillin (500 mg ev-
ery 8 hours for 7 days) was prescribed in 19.3% of cases.
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Table 3: Diagnosis, Treatment and Recurrence of Bacteriuria.

Variable N=57 (%)
Trimester of pregnancy at time of detection
First 19 (33.33)
Second 28 (49.12)
Third 10 (17.54)
Antibiotic regimen
Simple (Nitrofurantoin) 46 (80.70)
Combined (N. + Amoxicillin) 11 (19.30)
Reported recurrences n=15 (26.32)

Discussion

Bacteriuria in the context of pregnancy prescription of antibiotics
is justified, since the potential for infection-related complications ex-
ceeds the risk profile associated with antibiotic administation. In the
present study, 57 pregnant patients received antimicrobial treatment
based on the presence of bacteria in the UA alone. Our study empha-
sizes that UA alone for the diagnosing UTIs continues to be the first
line approach for pregnant women in certain regions of Latin Amer-
ica. However, UA by itself has been provides a poor predictive value
for infection diagnosis (Advani, et al. [14]) as the number of false pos-
itives can be high (Whelan, et al. [15]). From the 57 women having re-
ceived antibiotics, 21 patients were recorded with abundant presence
of bacteria. Also, 56 from the 57 bacteriuria-diagnosed patients test-
ed positive for white blood cells in the UA. Thus, if a urine culture had
been reported for all 57 patients, the confirmed prevalence would
have been anywhere between 23.3% and 62.2%.

In a meta-analysis, the prevalence of asymptomatic bacteriuria
reported in pregnant women in Latin America is 18.45%, and up to
28.33% if symptomatic infections are also included (de Souza, et al.
[16]). The highest rates of UTIs during pregnancy in Latin American
populations have been found in women from rural environments or
low socioeconomic status, with several reports exceeding even 35%
(Cobas Planchez, et al. [11-13]). It is noteworthy that in these three
very-high-prevalence studies only cases confirmed by urine culture
were included which further suggests that very high prevalence rates
of UTIs are notrare in pregnant women, even if the tendency to overdi-
agnose is considered. The correlation between educational level, so-
cioeconomic level and the prevalence rate of UTIs is very strong and is
well characterized (Johnson, et al. [3]). In the present study, this trend
is also corroborated in rural women with low educational levels. The
clinical variable with the greatest difference between groups in this
study was the number of previous births with nulliparous women
clearly overrepresented in the group with suspected bacteriuria. The
role that this variable plays as a risk factor for bacteriuria is mostly
debated. Some studies indicate that there is no association between
both variables (Emiru, et al. [17]) while one of the largest observa-

tional studies in pregnant women found a clear association between
nulliparity and the presence of UTIs (Johnson, et al. [3]). the same
conclusion reached by other authors (Balachandran, et al. [2]).

While international clinical practice guidelines comprehensively
address clinical and medical risk factors, they provide limited system-
atic guidance on sociodemographic determinants of UTI in pregnancy.
Age and diabetes are explicitly discussed in guideline materials (Cor-
nelia, et al. [6,7]). but formal education level, socioeconomic status,
and rural versus urban residence are not systematically identified or
quantified as guideline-listed risk factors. This represents a signifi-
cant gap, as epidemiological studies have demonstrated strong cor-
relations between low socioeconomic status, limited access to health-
care, and increased UTI prevalence, particularly in rural communities
where healthcare infrastructure is often inadequate (Johnson, et al.

[3,4]).
Conclusion

High bacteriuria frequency in this rural Mexican population high-
lights significant UTI burden during pregnancy. Nulliparity and lower
educational level emerged as important risk factors. Findings under-
score the need for targeted prenatal screening strategies and public
health interventions addressing sociodemographic determinants in
resource-limited settings. It is necessary to conduct more epidemi-
ological studies to understand the multifactorial causes that explain
these high prevalences, in order to design more effective public health
interventions directed at these vulnerable populations.
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