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ABSTRACT
Introduction: The nutritional status of women before and during pregnancy is one 
of the determinants of the risk of maternal morbidity and mortality. Objective: 
To determine the relationship between the increase in body mass index and the 
presence of urinary tract infection in primigravidae. Methods: Case-control study in 
primigravidae records. We studied sociodemographic variables (age, schooling, life 
as a couple and occupation), obstetric conditions (obstetric risk, weeks of beginning 
of prenatal control, weeks of pregnancy resolution and number of prenatal visits), 
anthropometry at the beginning and end of pregnancy (weight, height, body mass 
index and nutritional condition -underweight, normal weight, overweight and 
obesity-, weight gain and body mass index gain), and modification of nutritional 
condition at the beginning and end of pregnancy. Statistical analysis was performed 
with percentages, averages, confidence intervals for averages, Chi2 test, odds ratio, 
confidence intervals for odds ratio, simple linear regression, and projection of event 
occurrence. Results: When the increase in body mass index was 5 kg/m2, the mean 
urinary tract infection corresponded to 1.62 and, if the increase in body mass index 
was 10 kg/m2, the mean urinary tract infection was 2.3. Conclusion: In our study, the 
greater the increase in body mass index during pregnancy of the primigravida, the 
greater her probability of presenting urinary tract infection.
Key words: Pregnancy complications, infectious, Urinary tract infections, Body mass 
index

RESUMEN
Introducción. La condición nutricional de la mujer antes y durante el embarazo 
es uno de los determinantes del riesgo de morbimortalidad materna. Objetivo. 
Determinar la relación del incremento del índice de masa corporal y la presencia de 
infección de las vías urinarias en primigestas. Métodos. Estudio de casos y controles 
en expedientes de primigestas. Se estudiaron variables sociodemográficas (edad, 
escolaridad, vida en pareja y ocupación), condiciones obstétricas (riesgo obstétrico, 
semanas de inicio del control prenatal, semanas de resolución del embarazo y 
número de consultas prenatales), antropometría al inicio y al final del embarazo 
(peso, talla, índice de masa corporal y condición nutricional -peso bajo, peso normal, 
sobrepeso y obesidad-, ganancia de peso y ganancia de índice de masa corporal) y 
modificación de la condición nutricional al inicio y al final del embarazo. El análisis 
estadístico se efectuó con porcentajes, promedios, intervalos de confianza para 
promedios, prueba de chi2, razón de momios, intervalos de confianza para razón de 
momios, regresión lineal simple y proyección de la ocurrencia del evento. Resultados. 
Cuando el incremento del índice de masa corporal fue de 5 kg/m2, el promedio de 
infección de las vías urinarias correspondió a 1,62 y, si el incremento del índice de 
masa corporal fue 10 kg/m2, el promedio de infección de las vías urinarias fue 2,3. 
Conclusión. En nuestro estudio, a mayor incremento del índice de masa corporal 
durante el embarazo de la primigesta, mayor fue su probabilidad de presentar 
infección de las vías urinarias.
Palabras clave. Complicaciones infecciosas del embarazo, Infecciones urinarias, 
Índice de masa corporal
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IntroductIon

The physiological, psychological and physical 
changes characteristic of the first pregnancy are 
determined to a large extent, in addition to ma-
ternal age, by the physical and nutritional status 
prior to pregnancy(1-5). In particular, nutritional 
status prior to and during pregnancy has been 
associated with increased maternal morbidity 
and mortality, which is not a minor issue given 
the characteristics of the population. In this re-
gard, it has been published that the prevalence 
of overweight and obesity in women in the repro-
ductive stage is 42.5%, a condition that becomes 
critical when identifying that approximately half 
of the pregnant women who are overweight 
at the beginning of pregnancy increase their 
weight by more than the accepted values. The 
implication is reflected in the immune response 
secondary to the chronic inflammatory process 
typical of obesity, as well as the activation of the 
proinflammatory cytokine cascade (TNF-α, IL-1β, 
IL-6, IL-12 and IFN-γ), with repercussions in the 
immune response and its relationship with the 
presence of infection(2,6-8).

Maternal obesity has been identified as a risk 
factor for urinary tract infection during pregnan-
cy(3,4,6,8). In this scenario, urinary pH decreases, 
urinary oxalate increases, as well as uric acid, 
sodium and phosphate excretion. In addition, 
the hormonal state of pregnancy itself favors 
urinary tract infection(9-11).

The objective of the present investigation was 
to determine the relationship between the in-
crease in body mass index and the presence of 
urinary tract infection in primigravidae.

Methods 

A case-control design was performed with re-
cords of primigravidae attended in a social se-
curity institution in the city of Oaxaca, Mexico, in 
the period from January 2019 to December 2020.

Cases were identified as primigravidae who 
presented one or more urinary tract infections 
during pregnancy, and controls were identified 
as primigravidae who did not present urinary 
tract infections during pregnancy. Diagnosis was 
made by general urine examination (pH great-
er than 6, density greater than 1,020, leukocy-
turia greater than 8 leukocytes/mL and bacteri-

uria greater than 100,000 colony-forming units 
(CFU)/mL), with urinary signs and symptoms 
(urgency, frequency, dysuria, pyuria and hema-
turia), as well as urine culture (100,000 or more 
CFU per mL). 

We excluded files of primigravidae with a diag-
nosis of threatened abortion, preterm delivery, 
gestational diabetes or gestational hypertension 
during prenatal control. Files with incomplete 
information and those with a history of urinary 
tract infection or cervicovaginitis prior to preg-
nancy were eliminated. 

The sample size was calculated with the 
case-control formula with confidence level for a 
95% rejection zone (Zα=1.64), power of the test 
of 80% (Zβ=0.84), assuming that in the group 
with urinary tract infection 60% had an increase 
of more than 5 kg/m2 body mass index (p0=0.60) 
and in the group without urinary tract infec-
tion 25% had an increase of more than 5 kg/m2 
body mass index (p1=0.25). The calculated size 
corresponded to 28 primigravidae; however, we 
worked with 266 cases and 27 controls.

The sampling technique was non-random by 
consecutive cases, using as a sampling frame 
the list of files of primigravidae attended during 
the study period. 

We studied sociodemographic variables (age, 
schooling, life as a couple and occupation), ob-
stetric conditions (obstetric risk, weeks of prena-
tal control, weeks of pregnancy resolution and 
number of prenatal visits), anthropometry at the 
beginning and end of pregnancy (weight, height, 
body mass index and nutritional condition -un-
derweight, normal weight, overweight and obe-
sity-, weight gain and body mass index gain) and 
modification of nutritional condition at the be-
ginning and end of pregnancy. 

The statistical analysis plan included percentag-
es, averages, confidence intervals for averages, 
Chi2 test, odds ratio, confidence intervals for 
odds ratio, simple linear regression and projec-
tion of event occurrence.

results

In the group with urinary tract infection, the 
mean age was 27.9 years (95% CI: 27.2-28.6) and 
in the group without urinary tract infection the 
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age was 28.6 years (95% CI: 26.3-30.9). Table 1 
shows the sociodemographic characteristics for 
each of the groups.

In the groups with and without urinary tract in-
fection, the obstetric risk was low in all trimes-
ters of gestation, as revealed by the score of less 
than 3 points. Table 2 shows the obstetric and 
gynecological characteristics by group.

In the group with urinary tract infection the height 
was 1.54 meters (95% CI: 1.53-1.55) and in the 
group without urinary tract infection it was 1.55 
meters (95% CI: 1.52-1.57). The body mass index in 
the first trimester in the UTI group was 25.00 kg/
m2 (95% CI: 24.51-25.49) and in the non-UTI group 
it was 25.39 kg/m2 (95% CI: 23.70-27.09). Table 3 
shows the pattern of body mass index and weight 
in the first and third trimester of gestation.

Table 1. Sociodemographic facTorS of primigravidae wiTh and wiThouT urinary TracT infecTion.

Condition
Urinary tract infection

chi2 p OR
CI 95%

With Without Lower Upper
Education

High school or less 62.8 59.3
0.13 0.719 1.16 0.51 2.59

Bachelor's degree or higher 37.2 40.7

Life as a couple
Yes 69.2 44.4

6.76 0.009 2.80 1.25 6.25
No 30.8 55.6

Occupation
At home 22.9 18.5

0.27 0.601 1.30 0.62 3.59
Away from home 77.1 81.5

Table 2. obSTeTrical and gynecological hiSTory of primigravidae wiTh and wiThouT urinary TracT infecTion.

Characteristics

Urinary tract infection
With Without

Average
CI 95%

Average
CI 95%

Lower Upper Lower Upper
Obstetric risk

First trimester 2.47 2.26 2.68 2.22 1.70 2.74

Second trimester 3.30 3.02 3.58 2.93 2.06 3.79

Third trimester 3.46 3.18 3.73 3.26 2.36 4.16

Gestational week of pregnancy resolution
Week 37.71 37.47 37.95 38.30 37.65 38.94

Starting week of prenatal care
Week 8.12 7.86 8.37 8.81 7.80 9.83

Number of prenatal consultations
Consultations 7.44 7.10 7.78 7.41 6.29 8.52

Table 3. behavior of body weighT and body maSS index of primigravidae wiTh and wiThouT urinary TracT infecTion.

Characteristics

Urinary tract infection
With Without

Average
CI 95%

Average
CI 95%

Lower Upper Lower Upper
Weight (kg)

First trimester (First consultation) 59.56 58.28 60.84 60.71 57.33 64.10

Third trimester (Last consultation) 70.35 69.06 71.63 70.26 66.80 73.72

Weight gain 10.78 10.41 11.15 9.54 8.37 10.71

Body mass index (kg/m2)
First trimester (First consultation) 25.00 24.51 25.49 25.39 23.70 27.09

Third trimester (Last consultation) 29.54 29.05 30.03 29.36 27.61 31.10

BMI gain 4.54 4.38 4.69 3.96 3.53 4.38
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In the group with urinary tract infection at the 
beginning of pregnancy, 48.9% of the primigrav-
idae were in a normal nutritional status and at 
the end of pregnancy the percentage changed to 
11.7%; in the group without urinary tract infec-
tion the values were 59.3% and 14.8%, respec-
tively. In the group with urinary tract infection, 
36.5% of the primigravidae went from normal 
weight to overweight, and in the group with-
out urinary tract infection the percentage was 
48.1%. Table 4 presents this information.  

The average number of urinary tract infections 
during pregnancy was 1.57 (95% CI: 1.45 to 1.68) 
and during pregnancy 90.8% of primigravidae 
(95% CI: 87.5 to 94.1) had 1 or more urinary tract 
infections. 

The regression equation to predict the number 
of urinary tract infection from the increase in 
body mass index was:

y = 1.111 + 0.102 (increase in body mass index).

When the increase in body mass index was 5 kg/
m2, the average number of urinary tract infec-
tion corresponded to 1.62 and, if the increase 

in body mass index was 10 kg/m2, the average 
number of urinary tract infection was 2.3. Table 
5 shows the relationship between the increase 
in body mass index and the average urinary 
tract infection.

Table 4. nuTriTional STaTuS of primigravidae wiTh and wiThouT urinary TracT infecTion.

Urinary tract infection

Characteristics

With Without
Percentage

Initial first trimester 
(first consultation)

End of third trimester 
(last consultation)

Initial first trimester 
(first consultation)

End of third trimester 
(last consultation)

Nutritional status
Low weight 3.4 0.0 3.7 0.0

Normal weight 48.9 11.7 59.3 14.8

Overweight 36.8 43.6 22.2 59.3

Obesity 10.9 44.7 14.8 25.9

Modification of nutritional status

Type of modification
Urinary tract infection

With Without
Percentage

From underweight to normal weight 3.4 3.7

From underweight to overweight 0.0 0.0

From underweight to obesity 0.0 0.0

From normal weight to overweight 36.5 48.1

From normal weight to obesity 4.1 0.0

From overweight to obesity 29.7 11.1

From low weight to low weight 0.0 0.0

From normal weight to normal weight 8.3 11.1

From overweight to overweight 7.1 11.1

From obesity to obesity 10.9 14.8

Table 5. increaSe of body maSS index and urinary TracT infec-
Tion in primigeSTaTion.

Increase in body mass 
index

Average urinary tract 
infection

0.5 1.16

1.0 1.21

1.5 1.26

2.0 1.32

2.5 1.37

3.0 1.42

3.5 1.47

4.0 1.52

4.5 1.57

5.0 1.62

6.0 1.72

7.0 1.83

8.0 1.93

9.0 2.03

10.0 2.13
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dIscussIon

Currently, public health challenges are diverse. 
Chronic degenerative problems are the cause 
of special attention due to their permanence 
and associated complications in the long term. 
Among them, obesity has been considered an 
epidemic that is difficult to control and has impli-
cations for the future health of the population. In 
particular, obesity in pregnancy has been relat-
ed to maternal morbidity and mortality; specifi-
cally, urinary tract infection has been identified 
as a frequent reason for attention. There are 
publications on this subject. The subject of the 
article presented refers to the pregnant primi-
gravida and the important relationship between 
weight gain and urinary tract infection(12-14).

The indicators to evaluate the nutritional sta-
tus of pregnant women are diverse. There is no 
consensus on this matter. However, the body 
mass index seems to offer advantages that allow 
comparison. For this reason, and assuming the 
weaknesses it may have, in this research it was 
the indicator used to carry out the evaluation.

The literature identifies a high prevalence of 
obesity and overweight in the population. The 
sample studied reveals the importance of obe-
sity as a health problem from two perspectives, 
first, because it is a young population in which a 
better health condition would be expected and, 
second, because it is a pregnant population in 
which pregnancy would be expected to be con-
ceived as a planned act, for which the woman 
prepares herself from the psychological and 
physical point of view, among others(6,7,15).

The lack of statistical difference in weight and 
body mass index in the first trimester between 
pregnant women with and without urinary tract 
infection ensures the similarity of the groups 
studied and allows comparison of the change in 
body mass index with the presence of urinary 
tract infection.

It is true that in the group without urinary tract 
infection the prevalence of overweight was 
higher than in the group with infection. Howev-
er, it should be clear that the expected weight 
gain during normal pregnancy is close to 10 ki-
lograms, a condition that will place the woman 
at the end of pregnancy in the overweight cat-
egory, not because of the increase in fat cells, 

but because of the weight of the product and 
the elements formed around it. This could sug-
gest that classifying a pregnant woman as over-
weight at the end of pregnancy corresponds to a 
normal state(3-5).

Contrary to the above, in the group with urinary 
tract infection, the prevalence of obesity at the 
end of pregnancy was higher than in the group 
without infection. In this regard, it can be point-
ed out that the inflammatory changes inherent 
to obesity during pregnancy produce functional 
and structural changes in the urinary tract that 
favor infection by increasing the storage of post-
void residues and hormonal degradation prod-
ucts that increase urinary pH. This fact highlights 
what very few articles comment on the increase 
in weight/body mass index and the association 
with urinary tract infection(10,11).

The literature on the average number of urinary 
tract infections during pregnancy is consistent 
with the results of this article, but it demon-
strates the association between increase in 
weight/body mass index and urinary tract in-
fection. In this regard, the physical changes in-
herent to pregnancy and those inherent to the 
increase in body fat have already been pointed 
out as risk factors(10,11,14).

In conclusion, the greater the increase in body 
mass index during pregnancy of the primigrav-
ida, the greater the probability of presenting 
urinary tract infection. Given this statement, it is 
important to prepare for pregnancy by reducing 
body weight with nutritional interventions and 
physical activity, as well as preventive actions 
during prenatal care to reduce the frequency of 
urinary tract infection.
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