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Immediate Postpartum Obstetric Hemorrhage: Visual Blood Loss
Assessment and Correlation with Laboratory Findings
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Abstract

Objective: To determine the frequency of signifi-
cant postpartum blood loss underdiagnosed by vis-
ual estimation by comparing clinical assessment
with an objective laboratory criterion.

Materials and methods: A retrospective observa-
tional analytical study included women aged 16-35
years with singleton pregnancies who underwent
vaginal or cesarean delivery at a hospital in Mazat-
lan, Mexico, between July 2023 and July 2024. Vis-
ual blood loss estimation was compared with a
postpartum hemoglobin decrease >2 g/dl accompa-
nied by a hematocrit reduction. Agreement be-
tween paired assessments was evaluated using
McNemar’s exact test and Cohen’s kappa coeffi-
cient.

Results: Ninety-six women were included. Mean
quantified blood loss was 791.15+736.46 ml. Visual
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estimation identified clinically significant bleeding
in 33/96 women (34.4%), whereas the laboratory
criterion identified 69/95 women (72.6%). Fifty
were classified as negative by visual estimation but
positive by laboratory assessment. McNemar’s ex-
act test demonstrated significant discordance be-
tween methods (p=3.02 x 107°). Visual estimation
showed 27.5% sensitivity, 50.0% specificity, 59.4%
positive predictive value, 20.6% negative predic-
tive value, 33.7% accuracy, and poor agreement (k
=—0.156).

Conclusions: Visual estimation substantially un-
derestimated postpartum blood loss and demon-
strated poor agreement with laboratory findings.
Standardized objective blood-loss assessment may
improve early recognition and management of
postpartum hemorrhage.

Keywords: Postpartum hemorrhage, blood loss, he-
moglobin, hematocrit, visual estimation, maternal
morbidity.
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Introduction

Postpartum hemorrhage (PPH) remains the leading
preventable cause of maternal morbidity and mortal-
ity worldwide, accounting for approximately 27% of
all maternal deaths despite substantial advances in
obstetric care. (1,2) Delayed recognition of exces-
sive blood loss is associated with an increased risk
of hemorrhagic shock, massive transfusion, emer-
gency hysterectomy, intensive care unit admission,
and maternal death. (1,3) Consequently, the World
Health Organization (WHO) has identified early di-
agnosis and prompt management of PPH as global
priorities to reduce preventable maternal mortality.
(1)

Visual estimation of blood loss remains the most
widely used method for diagnosing PPH because it
is simple, inexpensive, and immediately available.
However, considerable evidence has shown that vis-
ual estimation is highly subjective and frequently in-
accurate, particularly when blood loss exceeds 500—
1,000 ml. (4—6) This method tends to overestimate
small blood losses while underestimating clinically
significant hemorrhage, potentially delaying activa-
tion of institutional hemorrhage protocols and
timely therapeutic interventions. (4,5)

To improve diagnostic accuracy, international or-
ganizations including the WHO, the International
Federation of Gynecology and Obstetrics (FIGO),
the American College of Obstetricians and Gynecol-
ogists (ACOQG), and the Royal College of Obstetri-
cians and Gynaecologists (RCOG) recommend ob-
jective quantification of postpartum blood loss using
gravimetric, volumetric, or calibrated collection
methods whenever feasible. (1,5,7,8) Although the
impact of these approaches on maternal mortality re-
mains under investigation, objective blood loss
measurement has consistently demonstrated greater
sensitivity for identifying clinically significant hem-
orrhage and facilitating earlier treatment. (5,7)

In many low- and middle-income countries, how-
ever, visual estimation continues to be the standard
method because quantitative measurement tools are
not routinely available. (2,3) Consequently, a sub-
stantial proportion of women may remain undiag-
nosed until laboratory abnormalities or clinical signs
of hypovolemia become evident. Reductions in he-
moglobin and hematocrit after delivery provide in-
direct evidence of significant blood loss and may
complement clinical assessment, particularly when
quantitative blood loss measurement is unavailable.
(9,10)

Evidence comparing visual blood loss estimation
with postpartum hematological changes remains
limited in Latin America, where maternal mortality
from obstetric hemorrhage continues to exceed that
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observed in high-income countries. (2,3) Identifying
the extent of underdiagnosis associated with visual
estimation may support the implementation of
standardized hemorrhage assessment protocols and
improve early recognition of PPH.

Therefore, the present study aimed to determine the
frequency of underdiagnosis of immediate postpar-
tum hemorrhage associated with visual blood loss
estimation by comparing the clinical assessment
performed by the anesthesiology team with objec-
tive laboratory evidence of significant blood loss,
defined according to the American College of Ob-
stetricians and Gynecologists (ACOG) recommen-
dations. We hypothesized that visual estimation
alone underestimates clinically significant postpar-
tum hemorrhage compared with laboratory assess-
ment.

Materials and methods

Study design and setting

A retrospective observational analytical study was
conducted using electronic medical records from
women admitted to the Department of Gynecology
and Obstetrics at "Dr. Martiniano Carvajal” General
Hospital, Mazatlan, Sinaloa, Mexico, between July
2023 and July 2024.

Study population

Women aged 16-35 years with singleton pregnan-
cies between 28 and 42 weeks of gestation who un-
derwent vaginal delivery or cesarean section during
the study period were eligible for inclusion.

Inclusion criteria

Patients were included if they had:

e Age between 16 and 35 years;

e Singleton pregnancy between 28 and 42 weeks
of gestation;

e Vaginal or cesarean delivery at the study insti-
tution,;

e Complete clinical records;

e Hemoglobin and hematocrit measurements ob-
tained both before delivery and approximately 8
hours postpartum.

Exclusion criteria

Patients were excluded if they had:

e Pre-existing hematologic disorders;

e Chronic medical conditions potentially affect-
ing hemoglobin or hematocrit values;

e Delivery performed at another institution;

e Incomplete clinical or laboratory records.
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Clinical assessment of blood loss

Immediately after delivery, estimated blood loss
was visually assessed by the attending anesthesiol-
ogy team according to routine institutional practice.
Visual estimation was based on the amount of blood
collected in suction canisters and surgical drapes, to-
gether with the degree of saturation of gauzes and
surgical sponges. The estimated blood loss recorded
in the medical chart represented the clinical assess-
ment used by the treating team.

Laboratory assessment

As part of the institutional obstetric protocol, a com-
plete blood count was routinely obtained upon ad-
mission before delivery and repeated approximately
eight hours after the obstetric event.

For the purposes of this study, a postpartum de-
crease in hemoglobin of >2 g/dL, accompanied by a
corresponding reduction in hematocrit, was used as
an objective indicator of clinically significant post-
partum blood loss to complement routine clinical as-
sessment. This laboratory criterion was not intended
to establish the diagnosis of postpartum hemorrhage
by itself but rather to identify women who may have
experienced clinically significant blood loss not rec-
ognized by visual estimation.

Variables

The primary outcome was the frequency of clini-
cally significant postpartum blood loss identified by
laboratory assessment compared with routine visual
estimation.

The following variables were collected from the
medical records: Maternal age, number of prenatal
visits, obstetric history, maternal height and body
mass index, prepartum hemoglobin and hematocrit,
postpartum hemoglobin and hematocrit, estimated
blood loss, mode of delivery, contraceptive method
selected before hospital discharge.

Statistical analysis

Statistical analyses were performed using IBM
SPSS Statistics version 29.0 (IBM Corp., Armonk,
NY, USA). Continuous variables were evaluated for
normality using the Kolmogorov-Smirnov test. Nor-
mally distributed variables are presented as
meantstandard deviation (SD), whereas non-nor-
mally distributed variables are expressed as median
and interquartile range (IQR). Categorical variables
are summarized as frequencies and percentages. As-
sociations between categorical variables were eval-
uated using Pearson's chi-square test. Because visual
estimation and laboratory assessment represented
paired binary observations obtained from the same
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patients, agreement between the two approaches
was evaluated using McNemar's test. An exact two-
sided McNemar test was used to assess differences
in the proportions of patients classified as having
clinically significant postpartum blood loss by each
method. A two-sided p-value <0.05 was considered
statistically significant.

Ethical considerations

This study involved secondary analysis of existing
electronic medical records and posed no additional
risk to participants. Patient confidentiality was
maintained throughout the study, and all data were
anonymized before analysis. The study was re-
viewed and approved by the Research and Ethics
Committee of "Dr. Martiniano Carvajal" General
Hospital, Mazatlan, Mexico (Approval No. CEI-
2024-24).

Results

A total of 96 women were included in the analysis.
The mean maternal age was 23.46+5.86 years, and
the mean number of prenatal visits was 4.9842.92.
The mean hemoglobin concentration at admission
was 11.69+1.48 g/dl and decreased to 8.92+2.02
g/dl after delivery, corresponding to a mean de-
crease of 2.774£2.05 g/dl. The mean hematocrit de-
creased from 35.30+3.84% at admission to
27.05+6.04% postpartum. Mean quantified blood
loss was 791.15+736.46 ml. The main clinical and
hematological characteristics of the study popula-
tion are summarized in Table 1.

Visual estimation identified clinically significant
postpartum bleeding in 33 of 96 women (34.4%).
Quantified blood loss of >750 ml was documented
in 39 women (40.6%). When the laboratory criterion
was defined as a postpartum decrease in hemoglobin
of >2 g/dl accompanied by a corresponding decrease
in hematocrit, 69 of 95 women with complete paired
hematological measurements (72.6%) met this crite-
rion. The frequency of clinically significant blood
loss according to each assessment method is pre-
sented in Table 2.

Because visual estimation and laboratory assess-
ment were performed in the same women, a paired
analysis was conducted. Among the 95 women with
complete hematological data, 50 were classified as
negative by visual estimation but positive according
to the laboratory criterion, whereas 13 were classi-
fied as positive by visual estimation but negative ac-
cording to the laboratory criterion. Nineteen women
were positive by both methods, while 13 were neg-
ative by both methods (Table 3).

McNemar's exact test demonstrated a statistically
significant difference between the paired assessment
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methods (p=3.02 x 107°) indicating significant dis-
cordance between visual estimation and the labora-
tory-based criterion. Using the laboratory criterion
as the reference standard, visual estimation had a
sensitivity of 27.5%, specificity of 50.0%, positive
predictive value of 59.4%, and negative predictive
value of 20.6%. Overall diagnostic accuracy was
33.7%, while Cohen's kappa coefficient was —0.156,
indicating poor agreement between the two assess-
ment methods (Table 4).

Regarding quantified blood loss, 55 women (57.3%)
had blood loss >500 ml, 39 (40.6%) had blood loss
>750 ml, 29 (30.2%) had blood loss >1,000 ml, and
11 (11.5%) had blood loss >1500 ml. Because these
categories are cumulative, they represent progres-
sively higher thresholds of quantified blood loss and
should not be interpreted as mutually exclusive cat-
egories (Table 5).

Discussion

PPH remains a major cause of preventable maternal
morbidity and mortality, and timely recognition is
essential for initiating appropriate treatment. In the
present study, we found substantial discordance be-
tween routine visual estimation of blood loss and the
laboratory criterion used to identify clinically signif-
icant postpartum blood loss. (5,11) Among 95
women with complete hematological data, 72.6%
met the laboratory criterion, whereas visual estima-
tion identified only 34.4% of the total study popula-
tion. Notably, 50 women were classified as negative
by visual estimation but positive according to the la-
boratory criterion, suggesting substantial under
recognition of clinically significant blood loss.
These findings are consistent with previous evi-
dence demonstrating the limitations of visual esti-
mation. Visual assessment is subjective and be-
comes progressively less accurate as blood loss in-
creases, with a tendency toward underestimation at
higher volumes. (5,12) A prospective study compar-
ing visual estimation with gravimetric measurement
reported approximately 30% underestimation of
postpartum blood loss by healthcare providers. (13)
Similarly, studies using objective collection systems
have demonstrated poor agreement between visual
and quantitative assessments and a considerable pro-
portion of cases of postpartum hemorrhage being
missed by visual estimation. (14)

The diagnostic performance observed in our study
further supports these concerns. Using the labora-
tory criterion as the reference, visual estimation
demonstrated a sensitivity of only 27.5%, an accu-
racy of 33.7%, and a Cohen's kappa coefficient of
—0.156, indicating poor agreement. The statistically
significant result of McNemar's exact test (p=3.02 x
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107¢) confirms that the two approaches did not clas-
sify patients similarly. These findings are clinically
relevant because failure to recognize significant
blood loss may delay escalation of care, laboratory
reassessment, uterotonic therapy, blood product
preparation, or activation of institutional hemor-
rhage protocols.

The mean quantified blood loss in our cohort was
791.15+736.46 ml. Furthermore, 57.3% of women
had quantified blood loss >500 ml, 40.6% >750 ml,
and 30.2% >1000 ml. These findings reinforce the
importance of objective assessment, particularly be-
cause visual estimation becomes increasingly unre-
liable at higher blood-loss volumes. The American
College of Obstetricians and Gynecologists has re-
ported that quantitative methods are more accurate
than visual estimation and that visual estimation
tends to underestimate blood loss when volumes are
high. (1) The World Health Organization similarly
recommends routine objective measurement of post-
partum blood loss to improve detection and prompt
treatment of PPH. (15)

An important consideration is that the laboratory cri-
terion used in this study a postpartum hemoglobin
decrease >2 g/dl accompanied by a corresponding
hematocrit reduction was intended as an objective
indicator of clinically significant blood loss rather
than as a standalone diagnostic definition of PPH.
(16,17) Hemoglobin concentration after delivery
may be influenced by intravenous fluid administra-
tion, timing of sampling, and physiological hemodi-
lution. Therefore, the laboratory criterion should be
interpreted as complementary evidence of blood loss
rather than as an absolute reference standard. This
distinction is particularly important when interpret-
ing the sensitivity and specificity of visual estima-
tion. (18)

The relatively low baseline hemoglobin observed in
our population may also have clinical relevance. The
mean hemoglobin concentration decreased from
11.69+1.48 g/dl before delivery to 8.92+2.02 g/dl
postpartum, with a mean reduction of 2.77+2.05
g/dl. (19) Although this study was not designed to
evaluate anemia as a risk factor for postpartum hem-
orrhage or adverse outcomes, limited hematologic
reserve may increase the clinical consequences of
blood loss. Therefore, early recognition of bleeding
is particularly important in populations in which ma-
ternal anemia may be prevalent. (20)

Our findings support the transition from subjective
estimation toward standardized objective blood-loss
assessment. Current international recommendations
favor quantitative approaches, including calibrated
collection drapes and gravimetric methods, because
these approaches provide a more accurate
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assessment of blood loss than visual estimation.
(2,5,21) Importantly, however, greater measurement
accuracy does not necessarily translate automati-
cally into improved maternal outcomes. Evidence
regarding whether quantitative blood-loss measure-
ment alone reduces severe morbidity remains lim-
ited, emphasizing that measurement should be in-
corporated into broader postpartum hemorrhage
recognition and treatment protocols rather than con-
sidered an isolated intervention. (2,3,22)

Conclusion

Visual estimation demonstrated poor sensitivity,
low diagnostic accuracy, and poor agreement with
the laboratory criterion for clinically significant
postpartum blood loss. The substantial number of
women with negative visual assessments but posi-
tive laboratory findings suggests that visual estima-
tion alone may contribute to under recognition of
clinically important blood loss. These findings sup-
port the incorporation of standardized objective

Crit Care Shock 2026 Vol. 29 No. 5

blood-loss assessment into postpartum hemorrhage
recognition protocols, particularly in settings where
timely identification of bleeding is essential. Pro-
spective multicenter studies using standardized
quantitative blood-loss measurement and clinically
validated outcomes are warranted to determine
whether improved recognition translates into better
maternal outcomes.

To our knowledge, this is among the first studies
from Mexico to demonstrate the magnitude of post-
partum hemorrhage underdiagnosis associated with
visual blood loss estimation using objective labora-
tory criteria. Adoption of standardized postpartum
hemorrhage assessment protocols may facilitate ear-
lier diagnosis, prompt therapeutic intervention, and
ultimately reduce preventable maternal morbidity
and severe obstetric complications.

Conflicts of interest
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Table 1. Clinical and hematological characteristics of the population

Variable Result
Women included, n 96
Maternal age (years), mean+SD 23.46+5.86
Number of antenatal visits, mean+SD 4.98+2.92
Hemoglobin on admission (g/dl), mean+SD 11.69+1.48
Postpartum hemoglobin (g/dl), mean+SD 8.92+2.02
Decreased hemoglobin (g/dl), mean+SD 2.77£2.05
Hematocrit on admission (%),mean+SD 35.30+3.84
Postpartum hematocrit (%),mean+SD 27.05+6.04
Decrease in hematocrit (%), mean+SD 8.25+£5.97
Quantified blood loss (ml), mean+SD 791.15+£736.46

Legend: SD=standard deviation.

Table 2. Bleeding frequency according to the different evaluation methods

Evaluation method Positive, n (%) Negative, n (%) Total, n
Visual estimation 33 (34.4) 63 (65.6) 96
Quantified blood loss >750 ml 39 (40.6) 57 (59.4) 96
Decrease in Hb>2 g/dl + decrease in Hct 69 (72.6) 26 (27.4) 95

Legend: Hb=hemoglobin; Hct=hematocrit.

Table 3. Agreement between visual estimation and hematological criteria

Visual estimation Negative hematological criteria Positive hematological criteria Total
Negative, n 13 50 63
Positive, n 13 19 32
Total, n 26 69 95

Table 4. Performance of visual estimation against hematological criteria

Parameter Result
Sensitivity 27.5%
Specificity 50.0%
Positive predictive value 59.4%
Negative predictive value 20.6%
Accuracy 33.7%
K index —-0.156
McNemar exacta p<0.001
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Table 5. Distribution of quantified blood loss

Quantified blood loss n (%)

<500 ml 41 (42.7)
>500 ml 55(57.3)
>750 ml 39 (40.6)
>1000 ml 29 (30.2)
>1500 ml 11(11.5)

Crit Care Shock 2026 Vol. 29 No. 5
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