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Background: Sub-Saharan Africa has a high abortion case-fatality rate, and most of these maternal deaths are due to hemodynamic 
instability which results from hemorrhage, especially in cases of incomplete abortion. Timely identification and management of 
hemodynamic instability is an important strategy for addressing the morbidity and mortality associated with incomplete abortion. This 
study, therefore, aimed at determining the prevalence and factors associated with hemodynamic instability among women presenting 
with incomplete abortion at Mbarara Regional Referral Hospital (MRRH).
Methods: We conducted a cross-sectional study at the gynaecology ward of MRRH from January 2024 to April 2024. We 
consecutively enrolled women with incomplete abortion and collected data on socio-demographic, abortion- and medical-related 
factors, and measured their blood pressure and heart rate at admission. Obstetric shock index (OSI), the ratio of the heart rate to 
systolic blood pressure, was used as a measure of haemodynamic stability. A participant whose OSI was ≥0.9 was considered 
haemodynamically unstable. We performed a modified Poisson regression analysis to determine the factors associated with hemody
namic instability.
Results: A total of 137 women with incomplete abortion were enrolled in this study with a mean age of 26.3 (±5.93) years. The 
majority of the participants had first-trimester abortions (65.7%), were married (70.8%), and were from rural areas (60.0%). The 
prevalence of hemodynamic instability was 41.6% (95% CI: 33.6–50.1). At multivariable regression analysis, gestation age ≥13 weeks 
(aPR 1.67, 95% CI: 1.12–2.49) and post-abortion infection (aPR 1.75, 95% CI: 1.18–2.60) were significantly associated with 
hemodynamic instability.
Conclusion: Approximately two in every five women with incomplete abortion at MRRH were hemodynamically unstable at 
admission during the study period. Women with second trimester abortion and those with post-abortion infection are more likely to 
present with hemodynamic instability. We recommend strengthening routine assessment and management of hemodynamic instability 
among women with incomplete abortion.
Keywords: incomplete abortion, hemodynamic instability, obstetric shock index, post-abortion infection

Introduction
Globally, 8% of all maternal deaths are attributed to abortion-related complications, according to the 2025 WHO 
systematic analysis on global and regional causes of maternal deaths.1 Sub-Saharan Africa has the highest abortion case- 
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fatality rate of 185 deaths per 100,000 abortions compared to other global regions.1,2 Most of these maternal deaths are 
due to the excessive hemorrhage that complicates incomplete abortion.3 In Uganda, abortion-related complications 
account for 7% of all maternal deaths in the country,4,5 and the proportion is even as higher (12%) at Mbarara 
Regional Referral Hospital.6

Hemodynamic instability is a complication that may indicate the severity of incomplete abortion and refers to 
a condition where the body is unable to maintain adequate blood pressure and blood supply to the vital organs.7,8 

Hemodynamic instability can result into the need for blood transfusion, multi-organ failure, or even death if left 
uncorrected.9 Hemodynamic instability occurs as a result of hemorrhage which causes a decrease in the preload, cardiac 
output and blood pressure, resulting in an instantaneous compensatory rise in the maternal heart rate due to sympathetic 
tone activation mediated by the baroreceptor reflex.7,8 Hemodynamic instability can also occur following septic abortion, 
which results in hypotension due to generalized vasodilatation as well as fluid extravasation into the extracellular space 
due to endothelial injury mediated by bacterial endotoxins.10,11 Assessment of the hemodynamic status of women with 
incomplete abortion at admission is thus important for timely identification and management before the occurrence of 
severe complications like multi-organ failure.12 The obstetric shock index, the ratio of heart rate to systolic blood 
pressure, is a simple cost-effective and better predictor and indicator of hemodynamic impairment compared to other 
parameters like mean arterial blood pressure, pulse rate, systolic blood pressure and diastolic blood pressure used 
independently13,14 This is because it utilizes the early rise in heart rate following hemorrhage before the blood pressure 
falls. There is a dearth of data on the prevalence of hemodynamic instability in women who have had an incomplete 
abortion, however, a study done in Ethiopia reported a prevalence of 14.4%. Some factors have been found to be 
associated with hemodynamic instability and these include: age, occupation, marital status, residence, level of education, 
referral status, duration of bleeding, mode of termination, gestation age, delayed presentation, history of uterine 
evacuation, post-abortion infection and HIV status.15–18

This study aimed at determining the prevalence of, and factors associated with hemodynamic instability among 
women presenting with incomplete abortion at MRRH, in southwestern Uganda, to help formulate evidence-based 
interventions aimed at reducing abortion-related morbidity and mortality.

Methods
Study Setting, Study Design and Study Population
This was a hospital-based cross-sectional study conducted from January 2024 to April 2024 at the gynecological ward of 
Mbarara Regional Referral Hospital, a public tertiary hospital that serves about 3,000,000 people in southwestern 
Uganda. The hospital is a referral center and a teaching hospital for Mbarara University of Science and Technology. 
The gynecological ward is composed of three sections; the admission area where vital signs measurement and stabiliza
tion are routinely done for women with incomplete abortion, the procedure room where women with incomplete abortion 
are done manual uterine evacuation from and the ward area where patients are admitted after stabilization. Other post- 
abortion care services like counseling and family planning are also provided in a side room on the ward. The 
gynecological unit also has a gynecological outpatient clinic where these women are reviewed as well as linking them 
to other reproductive health services. The hospital also has an operating theatre where women with abortion complica
tions like a perforated uterus can be operated from and in addition, there is also an intensive care unit where those who 
are critically ill and require mechanical ventilation are admitted. The obstetrics and gynecology department has 
obstetricians and gynecologists, resident doctors and a nursing team who can diagnose and manage women with 
incomplete abortion and other gynecological conditions. On average 30 women with incomplete abortion are managed 
every month. The restrictive abortion law in Uganda is one of the factors that increases the prevalence of illegal abortion, 
which escalates its adverse effects on maternal health.

Our study population was all women with incomplete abortion admitted at the gynecological ward of MRRH. All women 
with a diagnosis of incomplete abortion were enrolled in this study. A woman with incomplete abortion was one with; pre- 
vaginal bleeding, open cervical os and a history of partial expulsion of products of conception confirmed clinically or 
radiologically, at a gestation age less than 26 weeks as determined from the last normal menstrual period or first-trimester 
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ultrasound scan.9 We excluded all women who were known to have hypertensive disease from the study as hypertension 
alters the autonomic regulation and therefore affects the pulse rate and thus affects the obstetric shock index.

Sample Size and Sampling
The sample size was calculated using OpenEpi online software, and we considered the proportion of hemodynamic 
instability among women with incomplete abortion as 50% since this has not been documented in our setting, and 
assumed a finite population of 180 women with incomplete abortion who could be accessed during the study period, 
a 95% confidence interval and a margin error of 5%.19,20 This gave a sample size of 123 participants and after adjusting 
for a 10% non-response rate, the final sample size was 137 participants. Consecutive sampling was used to enroll all 
eligible participants until the desired sample size was obtained.

Data Collection Procedures and Study Variables
Data were collected by two research assistants using interviewer-administered structured questionnaires. The research 
assistants were nurses, who were trained on the data collection tool, blood pressure measurement and on how to consent 
study participants.

The dependent variable was hemodynamic instability and was measured using obstetric shock index (OSI) calculated 
as heart rate (HR) divided by systolic blood pressure (SBP), using the vital signs measured at admission before initiation 
of any intervention.13,14 A woman with an OSI of ≥0.9 was considered to have hemodynamic instability. Blood pressure 
and pulse rate were measured using an automated calibrated patient monitor (Mindray UMEC10 Vital Sign Patient 
Monitor, Shenzhen Mindray Bio-Medical Electronics Co., Ltd, China). An appropriate-sized cuff that covered at least 
two-thirds of the length of the right upper arm and the entire circumference of the arm was attached as well as a pulse 
oximeter probe attached to the middle finger of the left arm. The participant was asked to remain quiet as the machine 
took measurements. The cuff inflated and deflated automatically after pressing the start button and then displayed the BP 
and pulse rate on the screen of the monitor.

The independent variables included both continuous and categorical variables. Continuous variables were age, parity, 
number of previous abortions and gestational age. Categorical variables included: occupation, residence, education level, 
referral status, marital status, induced abortion, previous history of uterine evacuation, delayed presentation, planned 
pregnancy, post-abortion infection and HIV status. Delayed presentation was considered to be a duration of more than 
6 hours from the time of onset of vaginal bleeding to the time of admission. Married was considered as living with 
a partner. Post-abortion infection was considered to be present if there was foul-smelling products of conception/ 
discharge and a fever (body temperature of ≥37.5OC).

Data Management and Analysis
We used a coded questionnaire to collect data. All data was cross-checked for completeness or discrepancies. Data from 
the questionnaires was entered into Research Electronic Data Capture (REDCap®) software and was exported to STATA 
software version 17 for cleaning and analysis. Data was analyzed using STATA software version 17 (Stata Statistical 
Software: Release 17. College Station, TX: StataCorp LLC USA). Continuous variables were presented as mean ± 
Standard Deviation, while categorical variables were presented as frequencies and percentages. Prevalence of hemody
namic instability was computed as the number of participants with an obstetric shock index greater than or equal to 0.9 
expressed as a percentage of the total participants. Factors associated with hemodynamic instability were determined 
using modified Poisson regression. Biologically plausible variables and those with a p-value of less than 0.2 from the 
bivariate model were added to the final multivariable analysis model and those variables with a p-value <0.05 were 
statistically significant.

Results
During the study period, 141 women with incomplete abortion were admitted on the gynaecology ward. However, we 
excluded 4 women as they had a known history of hypertension. We therefore enrolled 137 participants, 57 of whom 
were hemodynamically unstable at admission as shown in Figure 1.
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Baseline Characteristics of Study Participants
The mean age of the study participants was 26.34±5.93 years. The majority were aged 20–34 years (76.6%), staying in 
rural areas (60.6%), married (70.8%) and were peasant farmers (62.0%). When stratified by hemodynamic stability 
status, participants did not differ based on baseline characteristics, as shown in Table 1.

Enrolled in the study

(n =137)

Hemodynamically 
stable

(n =80)

Hemodynamically 
unstable

(n =57)

Excluded patients with a 
known history of 

hypertension

(n= 4)

Women with incomplete abortion

(n= 141)

Figure 1 Flow chart of the participants.

Table 1 Baseline Characteristics of the Participants

Variable Total Hemodynamically Unstable Hemodynamically stable p-value
(N=137) 
n/N (%)

(N=57) 
n/N (%)

(N=80) 
n/N (%)

Age, mean (SD) 26.34(5.93) 26.26(5.98) 26.45(5.93) 0.759

Age category 0.640

<20 years 19 (13.9) 9 (15.8) 10 (12.5)

20–34 years 105 (76.6) 44 (77.2) 61 (76.3)
≥35 years 13 (9.5) 4 (7.0) 9 (11.2)

Residence 0.219
Urban area 54 (39.4) 19 (33.3) 35 (43.8)

Rural area 83 (60.6) 38 (66.7) 45 (56.2)

Educational level 0.278

Primary or None 56 (40.9) 27 (47.4) 29 (36.2)

Secondary 46 (33.6) 15 (26.3) 31 (38.8)
Tertiary/University 35 (25.5) 15 (26.3) 20 (25.0)

(Continued)
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Medical and Abortion Related Characteristics of the Participants
The majority of the participants presented in first trimester (65.7%) and had no prior history of abortion (55.5%). The proportion 
of participants with post-abortion infection was higher among women who were hemodynamically unstable than those who were 
stable (43.9% vs 12.5%, p-value <0.001), and the proportion of women in second trimester who were hemodynamically unstable 
was higher than those who were hemodynamically stable (47.4% vs 25%, p-value 0.007), as shown in Table 2.

Table 1 (Continued). 

Variable Total Hemodynamically Unstable Hemodynamically stable p-value
(N=137) 
n/N (%)

(N=57) 
n/N (%)

(N=80) 
n/N (%)

Marital status 0.435

Single 32 (23.4) 12 (21.1) 20 (25.0)

Married 97 (70.8) 40 (70.2) 57 (71.3)
Divorced/separated 8 (5.8) 5 (8.7) 3 (3.7)

Referral status 0.056
No 78 (56.9) 27 (47.4) 51 (63.7)

Yes 59 (43.1) 30 (52.6) 29 (36.3)

Occupation 0.605

Formal or self-employment 44 (32.2) 21 (36.8) 23 (28.7)

Housewife/Peasant 85 (62.0) 33 (57.9) 52 (65.0)
Student 8 (5.8) 3 (5.3) 5 (6.3)

Abbreviation: SD, standard deviation.

Table 2 Medical and Abortion Related Factors

Variable Total Hemodynamically Unstable Hemodynamically Stable p-value
(N=137) 
n/N (%)

(N=57) 
n/N (%)

(N=80) 
n/N (%)

Planned pregnancy 0.943

Yes 75 (54.7) 31 (54.4) 44 (55.0)

No 62 (45.3) 26 (45.6) 36 (45.0)

Number of prior abortions 0.542

None 76 (55.5) 31 (54.4) 45 (56.3)
One 53 (38.7) 24 (42.1) 29 (36.3)

Two 8 (5.8) 2 (3.5) 6 (7.5)

Induced abortion 0.401

No 92 (67.2) 36 (63.2) 56 (70.0)

Yes 45 (32.8) 21 (36.8) 24 (30.0)

Gestational age at presentation 0.007

1st trimester 90 (65.7) 30 (52.6) 60 (75.0)
2nd trimester 47 (34.3) 27 (47.4) 20 (25.0)

Delayed presentation (>6 hours) 0.077
No 32 (23.4) 9 (15.8) 23 (28.8)

Yes 105 (76.6) 48 (84.2) 57 (71.2)

Post-abortion infection <0.001

No 102 (74.5) 32 (56.1) 70 (87.5)

Yes 35 (25.5) 25 (43.9) 10 (12.5)

(Continued)
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Prevalence of Hemodynamic Instability
Out of the 137 patients with incomplete abortion enrolled in the study, 57 participants had an OSI ≥ 0.9 and thus were 
hemodynamically unstable, giving a prevalence of hemodynamic instability among women presenting with incomplete 
abortion at MRRH of 41.6% (95% CI: 33.6–50.1).

Factors Associated with Hemodynamic Instability
Factors associated with hemodynamic instability included gestation age ≥13 weeks (aPR 1.67, 95% CI: 1.12–2.49) and 
post-abortion infection (aPR 1.75, 95% CI: 1.18–2.60). Women with second trimester abortion were 1.67 times more 
likely to be hemodynamically unstable at admission compared to those admitted with first-trimester abortion. Also, 
women with post-abortion infection at admission were about 1.75 times more likely to present with hemodynamic 
instability compared to those who had no post-abortion infection, as shown in Table 3.

Table 2 (Continued). 

Variable Total Hemodynamically Unstable Hemodynamically Stable p-value
(N=137) 
n/N (%)

(N=57) 
n/N (%)

(N=80) 
n/N (%)

HIV status 0.403

Negative 116 (84.7) 50 (87.7) 66 (82.5)

Positive 21 (15.3) 7 (12.3) 14 (17.5)

Parity 0.276

≤4 129 (94.2) 55 (96.5) 74 (92.5)
>4 8 (5.8) 2 (3.5) 6 (7.5)

Prior evacuations (N=61) 0.703
No 18 (29.5) 7 (26.9) 11 (31.4)

Yes 43 (70.5) 19 (73.1) 24 (68.6)

Table 3 Bivariable and Multivariable Modified Poisson Regression Analysis for Factors Associated with 
Hemodynamic Instability

Variable Bivariate Analysis p-value Multivariate Analysis p-value
[cPR (95% CI)] [aPR (95% CI)]

Age
<20 years 1.13 (0.67–1.91) 0.648 0.98 (0.56,1.72) 0.935
20–34 years Ref Ref

35 years and above 0.73 (0.31–1.72) 0.476 0.98 (0.34,2.78) 0.956

Marital status
Single 0.91 (0.55–1.51) 0.714 0.76 (0.41,1.40) 0.375

Married Ref Ref
Divorced/separated 1.52 (0.84–2.73) 0.167 0.99 (0.54, 1.85) 0.996

Referral status
No Ref Ref

Yes 1.47 (0.99–2.18) 0.057 1.29 [0.86,1.92] 0.217

(Continued)
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Discussion
In this study, the prevalence of hemodynamic instability among women presenting with incomplete abortion at MRRH is 
41.6%. Hemodynamic instability in patients with incomplete abortion results from vaginal bleeding that leads to 
decreased intravascular volume, venous return, cardiac output, and blood pressure, ultimately resulting in hemodynamic 
instability.21,22

This prevalence of hemodynamic instability is high possibly because we studied women with incomplete abortion, 
which is associated with vaginal bleeding that leads to decreased intravascular volume, venous return, cardiac output, and 
blood pressure, ultimately resulting in hemodynamic instability.21,22 This could also be because the majority of 
participants presented more than 6 hours from the onset of vaginal bleeding (76.6%) which could have increased the 
amount of blood loss and thus predisposing them to hemodynamic instability. The study site was also a tertiary hospital 
and thus receives patients referred from peripheral health facilities who may present with severe complications of 
incomplete abortion.

There is a paucity of literature on the prevalence of hemodynamic instability among women presenting with 
incomplete abortion making it difficult to compare our findings. However, this prevalence was higher than that found 
in a health facility-based cross-sectional study conducted at Yirgalem General Hospital, Sidama Zone, Southern Ethiopia 
that aimed at determining the factors associated with management outcomes among women with incomplete abortion 
where 14.4% had hypovolemic shock (hemodynamic instability). This prevalence was lower compared to our study 
because the assessment for hypovolemic shock in the Ethiopian study was at discharge after the initiation of 
interventions.15

In this study, women admitted with second-trimester (≥13 weeks of gestation) incomplete abortion were 1.67 times 
more likely to be hemodynamically unstable at admission compared to those admitted with first-trimester abortion. 
Similar findings have been reported in Ethiopia, Uganda, Brazil and Argentina.15,18,23,24 Similarly, another study 
conducted in Italy to evaluate maternal complications of first trimester and second-trimester termination of pregnancy 
showed that maternal complications were significantly higher in the second trimester compared to first trimester.25 This is 
because at the gestation age ≥13 weeks, there is firm attachment of the placenta on to the endometrium and this 
predisposes to retained placenta following an abortion, thus increasing the blood loss which can lead to hemodynamic 
instability. In addition, gestation age ≥13 weeks is associated with more retained products of conception compared to first 
trimester abortion, which could predispose to excessive vaginal bleeding thus hemodynamic instability.23,26,27

Table 3 (Continued). 

Variable Bivariate Analysis p-value Multivariate Analysis p-value
[cPR (95% CI)] [aPR (95% CI)]

Gestational age at presentation
1st trimester Ref Ref

2nd trimester 1.72 (1.17–2.53) 0.005 1.67 [1.12,2.49] 0.012

Delayed presentation (>6 hours)
No Ref Ref

Yes 1.63 (0.90–2.94) 0.109 1.53 [0.84,2.80] 0.167

Post-abortion infection
No Ref Ref
Yes 2.28 (1.59–3.25) <0.001 1.75 [1.18,2.60] 0.005

Induced abortion
No Ref Ref

Yes 1.19 (0.80–1.79) 0.394 1.27 [0.70,2.32] 0.435

Abbreviations: cPR, Crude prevalence ratio, aPR, Adjusted prevalence ratio, CI, Confidence Interval.
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In this study, women who had post-abortion infection were 1.75 times more likely to present with hemodynamic instability 
compared to those who had no post-abortion infection. This is similar to studies done in India and Kenya.26,28 This is because 
infection/sepsis causes a dysregulated immune response leading to the excessive release of pro-inflammatory cytokines that 
trigger systemic inflammation, causing vasodilation and increased vascular permeability. As the dysfunction of the immune 
response, endothelium, and microcirculation progresses, the body’s ability to maintain blood pressure and tissue perfusion 
becomes compromised, leading to hypotension and a compensatory increase in heart rate, hence hemodynamic instability.29–31

Our study is important because it highlights the need for continuous assessment of women with incomplete abortion, 
a major cause of maternal morbidity and mortality. It is novel because it utilizes obstetric shock index, an objective way 
to assess the haemodynamic status of patients with abortion-related hemorrhage using simple equipment to guide 
resuscitative interventions.

The study, however, had some limitations; It was a hospital-based study which may limit its generalizability to 
women in other facilities and the community. Hemodynamic instability was assessed based solely on OSI, 
however, OSI does not account for confounding conditions such as dehydration or pre-existing cardiac conditions, 
which could also affect the index. We also did not assess variables like nutritional status, anemia, and prior blood 
loss before admission, which also have an impact on the OSI. The diagnosis of post-abortion infection was based 
only on the presence of a raised temperature and foul-smelling products of conception/discharge. Although this is 
the routine practice in this setting due to the unavailability of the necessary investigations, it could have led to an 
overestimation of the rate of post-abortion infection.

Conclusion
The prevalence of hemodynamic instability among women presenting with incomplete abortion at MRRH is high. Women 
with incomplete abortion who are in the second trimester (≥13 weeks of gestation) and those with post-abortion infection are 
more likely to present with hemodynamic instability. We recommend strengthening of routine assessment and management 
of hemodynamic instability using obstetric shock index for all women with incomplete abortion at admission, and a study to 
determine the outcomes of women incomplete abortion who present with hemodynamic instability at MRRH. We also 
recommend the use of family planning services to prevent unplanned/unwanted pregnancies.
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Arr, adjusted risk ratios; CI, confidence interval; OSI, obstetric shock index; MRRH, Mbarara Regional Referral 
Hospital.
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