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Abstract: Background and Objectives: The purpose of this study was to assess the bleeding that occurs during the
first weeks of gestation and its implications throughout pregnancy. Secondarily, we studied the associated
complications that appeared and tried to identify possible risk factors that could serve to select women at a
greater risk of adverse outcomes that could benefit from an early diagnosis and improved monitoring. Materials
and Methods: We selected all the women who consulted for first trimester metrorrhagia in the Emergency
Department of the Hospital QuirénSalud in Malaga over the year 2015. We refer to first trimester metrorrhagia
as that which occurs until week 12+6. Once the pregnant women were identified, we studied certain risk factors
already present prior to the gestation and others associated with the gestation and its evolution. Results: After
reviewing the visits to the obstetrics and gynecology emergency department, we selected those patients that
met the inclusion criteria, resulting in a sample of 696 patients that we followed up. The average age of our
patients was 34.1 years, with an average number of visits to the hospital of 1.67, most of them between the 5th
and 8th weeks of pregnancy. 45.3% of these pregnancies resulted in a first trimester miscarriage, mainly
between weeks 6 and 8. We tried to establish associations in order to identify possible risk factors, finding a
relationship between increased maternal age and a higher risk of first trimester pregnancy loss, which rises as
maternal age increases (33,37 * 4,316 years vs 35,01 + 4,740 years). This increase in risk is proportional to the
increase in age. We made subgroups of women over 35 and over 40 and confirmed that increased age led to
worse outcomes. We also studied several gestational complications and concluded that they appeared more
frequently among older women. These complications include prematurity (33.11 vs 34.48 years), gestational
diabetes (33.11 vs 36.06 years) and preeclampsia (33.25 vs 35 years). We reviewed the obstetric history of
pregnant women whose gestation resulted in miscarriage and found that 50.5% of them had previously had
another loss. Conclusions: Comparing the results with data from the general population, we found that the rate
of first trimester miscarriage is up to 3 times higher among women who present bleeding during the first weeks
of gestation compared to those who do not develop this complication. Maternal age is a risk factor for first
trimester pregnancy loss and for the development of complications associated with pregnancy.

Keywords: first trimester bleeding; metrorrhagia of the first trimester; miscarriage; abortion; early
pregnancy loss; advanced maternal age; emergency room; preeclampsia; gestational diabetes;
prematurity

1. Introduction

Vaginal bleeding in the initial stages of pregnancy should not be considered physiological, so it
is advisable to carry out an adequate differential diagnosis to rule out any possible obstetric,
gynecological or systemic pathology.

© 2023 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202306.2223.v1
http://creativecommons.org/licenses/by/4.0/

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 30 June 2023 doi:10.20944/preprints202306.2223.v1

We carried out a study on metrorrhagia in the first trimester throughout the year 2015. All visits
to the emergency room for this reason were collected and subsequent follow-up of the pregnancy
was carried out, as well as a review of the characteristics of each pregnant woman.

Metrorrhagia or first trimester bleeding is defined as bleeding that occurs before 20 weeks of
gestation [1,2]. Bleeding of genital origin during the initial stages of pregnancy is a frequent
complication (20-30%). This bleeding in the context of an early pregnancy causes anxiety to the
patient and is one of the most common reasons for consultation in the emergency services [3]. The
main causes of bleeding in the first trimester include voluntary termination of pregnancy,
spontaneous abortion, ectopic pregnancy, gestational trophoblastic disease, and various non-
obstetric causes such as cervicitis, vaginitis, trauma, cervical cancer, or polyps [1].

The bleeding that occurs during the first trimester can lead to complications later during
pregnancy. The development of any complication can be extremely distressing for the patient and
her family. For the gynecologist, it is crucial to be able to identify the symptoms and be aware of the
possible short- and long-term consequences of these complications that appear in the first weeks, in
order to reassure, advise, and support the couple at a difficult time [4,5].

In this study, we reviewed all the patients who visited the emergency department in 2015 due
to metrorrhagia during the first weeks of gestation. The aim of the study is to identify possible risk
factors and maternal characteristics in order to act before complications develop. Once this data is
reviewed and analyzed, we can use it to detect which patients are susceptible to complications and a
worse evolution in order to anticipate and thus minimize poor outcomes.

Poor results and obstetric complications rise awareness for improving care and reducing
perinatal morbidity and mortality. For this reason, many studies are aimed at identifying risk factors
related to unfavorable results. In our study, and as previously stated by many other authors, we were
able to describe increase in maternal age as a risk factor for unwanted outcomes [6-10].

2. Materials and Methods

It is a descriptive, observational and retrospective study. It is based on the analysis of visits to
the emergency department during the year 2015. We have selected the patients for study based on
the reason for consultation and the confirmed diagnosis of first trimester bleeding after medical
assessment. We collected maternal age in years at the first visit to the emergency room.

We monitored the pregnancy and followed up its evolution.

In order to assess the role of maternal age on the incidence of spontaneous first -trimester
miscarriage, we studied those gestations that did not develop further than week 12. We included as
first-trimester miscarriage cases of inevitable, missed, and incomplete miscarriage and ectopic
pregnancy. Subsequently, we divided all the cases of first trimester miscarriage into age sub-groups
to assess the impact of increased maternal age.

3. Results

To carry out the statistical analysis of the data, we reviewed visits to the emergency room in
2015. The total number of visits to the emergency room was 9451, 1161 of which were consultations
for first-trimester bleeding. The final size of our sample consisted of 696 patients.

The mean age of pregnant women with metrorrhagia in the first weeks was 34.1 years with a
median of 34 years, and an age range between 18 and 50 years.

The following table shows the descriptive parameters of this variable.
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Table 1. Descriptive study of maternal age.

Maternal Age
Population 696
Mean 34,11
Median 34,00
Percentile 25 31,00
Percentile 75 37,00
Minimal age 18
Maximal age 50
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Figure 1. Maternal age distribution.

In our study, we understand early gestational loss as that which occurs before and including
week 12, up to week 12+6.

We evaluated a total of 654 patients, from the 696 women who initially consulted for bleeding
in the first trimester. We were unable to follow up 44 of the patients since they did not consult again
or continue the monitoring of their pregnancy in our hospital.

The total number of pregnancies that resulted in miscarriage was 296, which corresponds to
45.3% of the women who consulted for vaginal bleeding, in opposition to 54,7% (358 patients) that
did not result in miscarriage.
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Figure 2. Distribution of first trimester miscarriage.
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Data was collected to assess the association between maternal age and first trimester miscarriage

(up to week 12+6 included). The mean age of women who did not experience a miscarriage was 33.37
years with a SD of + 4.316, while the mean age of those whose pregnancy resulted in a first-trimester

abortion was 35.01 years with a SD of + 4,740.

Therefore, we can conclude that miscarriage was more frequent among older women, with a

statistically significant difference (p< 0.0001).
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Figure 3. Bloxpot distribution of first trimester miscarriages in relation to maternal age.

We subdivided the group of patients that experienced a miscarriage into age groups, in order to

evaluate whether the prevalence of miscarriage increases with age.

Within the total number of miscarriages, 43.7% of them took place in women over 35 years of

age.
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Figure 4. Distribution in those patients older than 35 years who ended in first trimester miscarriage.

If we take a look at the subgroup of women over 35 years of age who consulted for bleeding in
the first weeks of pregnancy, we observe that 56.3% of these pregnancies resulted in a miscarriage.
Hence, in this subgroup, the number of gestations that resulted in miscarriage was greater than the

number of successful pregnancies.
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Figure 5. Distribution of first trimester miscarriages in women over 35 years of age.

Table 2. Relationship between maternal age over 35 years and first trimester miscarriage.

1st trimester miscarriage

No Yes Total
Count 258 166 424

No % Age > 35 years 60,8% 39,2% 100,0%

T s % 1st trimester miscarriage 72,1% 56,3% 64,9%
Count 100 129 229

Yes % Age > 35 years 43,7% 56,3% 100,0%

% 1t trimester miscarriage 27,9% 43,7% 35,1%
Count 358 295 653

Total % Age > 35 years 54,8% 45,2% 100,0%

% 1t trimester miscarriage 100,0% 100,0% 100,0%

If we increase the age range to 40 years of age, 10.2% of the total number of miscarriages took
place within this age group.
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Figure 6. Distribution in those patients older than 40 years who ended in first trimester miscarriage.
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Looking now at the sub-group of women over 40 years of age, we observe that 61.2% of the
patients who consulted for bleeding experienced a miscarriage, with a statistically significant
difference (p<0.019). Therefore, the percentage of miscarriage increases as maternal age increases, so
this case there is also a positive correlation between the increase in spontaneous abortions and the
increase in maternal age.
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Figure 7. Distribution of first trimester miscarriages in women over 40 years of age.

Table 3. Relationship between maternal age over 40 years and first trimester miscarriage.

1st trimester miscarriage

No Yes Total
Count 339 265 604
No % Age > 40 years 56,1% 43,9% 100,0%
% 1st trimester miscarriage 94,7% 89,8% 92,5%
Age > 40 years Count 19 30 19
Yes % Age > 40 years 38,8% 61,2% 100,0%
% 1 trimester miscarriage 5,3% 10,2% 7,5%
Count 358 295 653
Total % Age > 40 years 54,8% 45,2% 100,0%
% 1st trimester miscarriage 100,0% 100,0% 100,0%

Table 4. Summary of first trimester miscarriage with maternal age over 35 and over 40 years.

1st trimester miscarriage

% Signification (p)
More than 35 years Yes 56,3 0,0001
No 39,2
More than 40 years Yes 61,2 0,019

No 43,9
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Figure 8. Distribution of first trimester miscarriages in women over 35 and 40 years of age.

Regarding the cases of late pregnancy loss (above week 12+6), we assessed the average maternal
age at which they occurred. We observed that the average age among patients who experienced a
late abortion was 33.57 years * 3.69 SD, compared to an average of 34.12 years * 4.594 in those who
did not. We did not find a statistically significant difference between both groups. In this case, older
women did not have a significantly higher number of late abortions.
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Figure 9. Bloxpot distribution of late-term miscarriages according to maternal age.

Table 5. Relationship of maternal age with miscarriages.

Maternal Age
Media Typical deviation Signification (p)
1st trimester miscarriage Yes 35,01 4,740 0,0001
No 33,37 4,316
Late abortion Yes 33,57 3,69 0,752
No 34,12 4,594

Among the 7 women who had a late-term abortion, 4 of them were older than 35 years, which
corresponds to 57.1%. There was no statistically significant difference, with p<0.221.
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Figure 10. Distribution in those patients older than 35 years who ended in late abortion.

Table 6. Relationship between maternal age over 35 years and late abortion.

Late abortion

No Yes Total
Count 194 3 197
No % Age > 35 years 98,5% 1,5% 100,0%
% late abortion 69,8% 42,9% 69,1%
Age > 35 years Count 84 4 88
Si % Age > 35 years 95,5% 4,5% 100,0%
% late abortion 30,2% 57,1% 30,9%
Count 278 7 285
Total % Age > 35 years 97,5% 2,5% 100,0%
% late abortion 100,0% 100,0% 100,0%

There is no statistically significant difference between the increase in maternal age and late
abortion. If we look at the subgroup of maternal age over 40 years, we find that none of the 7
pregnancies that resulted in late abortion were older than 40.

Table 7. Number of late abortions according to age range.

Late abortion

Total women 7
Older than 35 years 4
Older than 40 years 0

Table 8. Late abortion with maternal age greater than 35 and greater than 40 years.

Late abortion

% Signification (p)
Older than 35 years Yes 57,1 0,221
No 42,9
Older than 40 years Yes 0 0,449

No 100
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4. Discussion

Poor results and obstetric complications rise awareness for improving care and reducing
perinatal morbidity and mortality. For this reason, many studies are aimed at identifying risk factors
related to unfavorable results.

From all the pregnant women who consulted for metrorrhagia in the first trimester, we observed
a rate of miscarriage of 45.3%. If we compare this result with the miscarriage rate among the general
obstetric population, regardless of the presence or absence of vaginal bleeding, the percentage of
pregnancy loss is approximately 12-15% [11].

Reviewing publications on first trimester miscarriage and its frequency, we found results that
were in line with those obtained in our study. Approximately 50% of pregnancies that present with
bleeding during the first weeks result in spontaneous miscarriage. On the other hand, studies that
assess the evolution of pregnancies with first-trimester metrorrhagia observe a rate of pregnancy loss
before week 28 between 41% and 67%, which include cases of miscarriage, ectopic pregnancies, and
molar pregnancies [12].

We observed that vaginal bleeding played a major role among pregnancies that resulted in a
miscarriage. Thus, although bleeding in the early stages of pregnancy does not imply termination of
pregnancy, it is strongly associated with poor outcomes.

In recent decades we have observed a constant increase in maternal age at the time of first
delivery.

We are also seeing a rise in the average maternal age in developed countries. In Spain, in 1978,
the average age of pregnant women was 26 years. However, by 2017, the median maternal age had
increased to 32 years [9].

According to data from the European Economic Community, a progressive increase in maternal
age is observed among all member countries, but especially in Spain, where the average age is 30.8
years, constituting the highest in all of Europe [13].

The mean maternal age in our study was 34.1 years.
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Figure 11. Evolution of maternal age in Europe between 1970 and 2015.

This graph shows the increase in the mean maternal age at the first pregnancy from 1970 to 2015
[14].
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Figure 12. Fertility rate in women older than 35 years between 1980 and 2007.

Nowadays, most part of births occurs in women over 30 years of age in many countries. A
recent study shows that Spain occupies the first place in this trend, with 60% of women older than 30
years of age since 2002. Also, it is the only country in Europe where, since 2008, just over 50% of first
births occur after that age [14].

One of the events with which we have found a direct and exponential relationship with the
increase in maternal age is the frequency of first trimester miscarriage. When we compared the mean
age of women who miscarried with respect to those who did not, we observed that those who
experienced an undesired outcome were older. To further extend the study, we established several
age subgroups to assess whether this relationship increased as maternal age increased. We found a
statistically significant relationship between first trimester miscarriage and maternal age in both
groups, women over 35 and 40 years of age.

Reviewing and comparing our results with those previously published by other authors, we
found the same conclusion: it has become apparent that there is a the correlation between the increase
in maternal age and a poor outcome of the pregnancy.

In a similar study to ours, they studied gestations from week 11 and 14 until completion, and
divided women over 35 years of age into two subgroups, one between 35-39 years and another over
40 years. They observed an increase in first trimester miscarriages as maternal age increased. In
addition to pregnancy loss, they also described an increased incidence of several other complications
of pregnancy such as chromosomal abnormalities, congenital malformations, stillbirth, and birth
before 34 weeks of gestation [15].

Advanced maternal age is an independent risk factor for poor obstetric outcomes. Age over 40
years is related to a considerable increase in risk, so it seems to be a good cut-off point to establish
this age as advanced maternal age [16].

A wide range of adverse gestational outcomes are associated with women of advanced maternal
age. These include increased risks of spontaneous miscarriage, chromosomal abnormalities, stillbirth,
fetal growth restriction, preterm delivery, preeclampsia, gestational diabetes mellitus, and cesarean
section [17].

A study conducted in a group of women over 40 years of age also shows that this age is an
independent risk factor for adverse obstetric outcomes. Among the results obtained, they observed
an increase in early pregnancy loss. This study especially highlights the increased risk to pregnant
women, with a marked rise in associated pathologies [18].

A recent study allocated the patients of study into several age subgroups in order to assess the
influence of increasing maternal age on the obstetric outcome. The created a first group of women
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between 30 and 34 years of age, a second group of women between 35 and 39 years of age, and a third
group of women over 40 years of age. Then, within each group, patients were further divided into
nulliparous and multiparous women. The study concludes that most definitely advanced maternal
age is associated with several adverse perinatal outcomes. At the same time, the risk of perinatal
complications starts to increase from the age of 35 years but becomes significant in women over 40
years of age.[19].

Other authors found the same results regarding increased maternal age, describing miscarriage
rates of 39-51% between the ages of 40 and 42, and between 67 and 75% in women over the age of
43[20].

Pregnancies in women over 40 years of age should be considered high-risk pregnancies and be
carefully monitored with individualized care protocols [18].

5. Strengths and limitations

Our study had several strengths. First, we collected the total number of patients who visited the
emergency service in a whole a year and reviewed the reasons for consultation of each of them.
Vaginal bleeding that occurs until week 12+6 has been established as first quarter metrorrhagia,
which allows us to establish clear criteria for inclusion and exclusion.

Second, we have a good sample size with a total number of 696 pregnant women. Third, we
performed an extensive analysis of each pregnant woman, reviewing her previous medical and
obstetric-gynecological history (such as previous miscarriages or surgical interventions performed
on the uterus), information on the monitoring of the current gestation (parameters of first trimester
screening and analytical values, measurement of cervical length, obstetric complications) and
delivery and newborn data (weeks of gestation, birth route, newborn weight, Apgar test value, etc.).

However, this study also has some limitations. As a first limitation, this is a retrospective study,
therefore the data we used was limited to the information included in the digitized clinical history.
Secondly, our study is solely based on visits to the emergency department of Hospital QuironSalud
Malaga, and therefore the follow-up of the gestation and the subsequent analysis of obstetric history
was performed on this same center. In consequence, data regarding patients who continued
pregnancy follow-up in other centers was missing. We were able to retrieve some of the data that was
lost by external monitoring from the collection of medical histories from the Andalusian Health
System.

Another limitation we encountered was the absence of a control group with which to compare
the results and assess the rate of complications among women who did not present with vaginal
bleeding during the first trimester. Due to the high prevalence of first-trimester bleeding and its
potential implications for the pregnancy, it would be interesting to further continue the study and
perform it prospectively, allowing for the identification and monitoring of potential risk factors that
could lead to poor gestational outcomes.

6. Conclusions

According to the results obtained in our study as well as the data previously published by
different study groups, we know that increased maternal age is related to higher risk of first trimester
miscarriages in pregnancies in which metrorrhagia occurs during the first trimester.

Pregnancies in older women, especially if we establish 40 years of age as the cut-off point, should
be considered high-risk pregnancies and have individualized care and follow-up based on the
characteristics and needs of each pregnant woman.
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