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ABSTRACT

BACKGROUND: Fetal heart rate abnormalities are used to forecast fetal compromisation or
fetal distress which results in fetal acidemia due to poor fetal oxygenation. Globally,
approximately one-quarter of all newborn deaths are caused by birth asphyxia; survivors can
suffer permanent brain damage and irreversible damage of other organs. Non reassuring fetal
heart rate is one of the common indications for caesarean and operative vaginal deliveries. There
IS paucity of researches done in the country in general and no research done in the study area in
particular.

OBJECTIVE: To assess the proportion and factors associated with fetal heart rate abnormalities
among mothers who gave birth at tertiary hospitals of Bahir Dar, North-west Ethiopia, January to
June 2022.

METHODS: An institutional based cross-sectional study was conducted on 598 mothers who
gave birth from January to June 2022 in two tertiary hospitals at Bahir Dar. Study subjects were
selected using systematic random sampling method. Data was collected using interviewer
administered pretested semistructured questionnaire. Data was entered, cleaned and coded using
Epi data version 3.1 and transported to SPSS version 23.00 statistical software for analysis.
Results were presented using descriptive statistics by using texts, frequency tables and graphs.
Bivariate and Multivariable logistic regression analysis was used to identify factors associated
with fetal heart rate abnormalities. Model fitness assessed using Hosmer and Lemeshow Test.

RESULTS: The proportion of fetal heart rate abnormalities was 19.4% (95% Cl= 16.22-
22.58%). Primiparous [AOR=1.950 (95% CI 1.085, 3.506]), meconium stained amniotic fluid
[AOR=6.412 (95% CI 3.787, 10.855)], induced labor [AOR=3.513 (95% CI 2.023, 6.099)] and
augmented labor [AOR=5.677 (95% CI 2.498, 12.901)] were significantly associated with fetal
heart rate abnormalities.

CONCLUSIONS: The overall proportion of fetal heart rate abnormalities was higher.
Primiparous, meconium stained amniotic fluid, induced and augmented labor had significant
statistical association with fetal heart rate abnormalities. Close intrapartum fetal heart rate
monitoring is crucial during followup of mothers having these factors.

Key words: Fetal heart rate, tertiary hospitals, Bahir Dar, Felege Hiwot Hospital, Tibebe Ghion
Hospital, Ethiopia



TABLE OF CONTENTS

ACKNOWIBAGEMENT ...t e bbbttt I
AADSTFACT ...ttt bbbttt I
TADIE OF CONMTENTS ...t b bbbttt ii
LISE OF TADIES.....ee et %
LISE OF FIGUIES ... bbbttt b et b bt Vi
List of abreviations and aCTONYMS ........cc.eiiiiieiicec ettt e e sreenee e vii
L. INEFOTUCTION ...t bbbt bbb et b b et be e 1
1.1 BACKGIOUN ...ttt b bbbttt ettt b et b et n e 1
1.2 Statement Of the PrODIEM ... 3
1.3 SigNITICANCE OF TNE STUAY .......eueeiiieiciicte et 4

2. LITFAEUIE TEVIBW ... etttk b bbbttt e bbbttt 5
2.1 Prevalence of Fetal heart rate abnormMalities ...........ccoviiiriiinieice e 5
2.2 Determinants of fetal heart rate abnOrmMality ..........cccoviiiiiiiiiii e e 5
2.2.1 ANTEPAITUM FACIOIS.....ui ittt sttt s be e te et e s e e sb e s be e s e sbeeteesbesaeeneenre e 5
2.2.2 INTraPartUum TACTOIS ......ccuiiii i sttt st e e te e be s ae et e s beenbesbeeteesbesaeennesreans 6

3. ODJECLIVES ...ttt bbb bbb s bbb bbbt h et n bbb 8
3.1 GENEIAl ODJECTIVE ..ottt et r et e b st e e te et e sbeere e besaeenaesteeneenreeres 8
3.2 SPECITIC ODJECTIVES .....cueeieeeieiieieeie ettt bbbt bbb bt e ettt sttt b b n s 8
4. Methods and MALEITALS .........cviiiiiiii e 9
4.1 Study ATEa AN PEIOT ..ottt bbb bttt e bbb b e 9
4.2 STUAY DBSIGN ...ttt ekt b bbb b e s e Rt b bbbt et e e e n e bbbttt 9
4.3 SOUICE POPUILION ...ttt bbbttt ettt bttt ben e 9
4.4 STUAY POPUIALION ...ttt bbbttt b bbb n e 9
4.5 SAMPIE POPUIALION ...ttt bbbttt b b n e 9



A7 SAMPIING UNIT: 1ottt bbb et b et b e bt bennenen s 10
4.8 SAMPIE SIZe UETEIMINALION ......cviiiieieee et 10
e B L0 o] TN aTo o] £ o= o (U (SR 11
4.20 Variables Of the STUAY .......cviiiiie et e et te e sreans 11
4.10.1. Dependent VAITADIE ..........cciiieiiiicie ettt pe e nreers 11
4.10.2. Independent VariabIEs ..........ccvoiiiiiie i e ns 12
4.11 Data collection and MEASUIEIMENT ..........ccueiiiiiriiriere et n s 13
4.12 Data QUAITEY ASSUIAINCE .....oiuitiiiteteieeeie ettt sttt sttt ettt b bbbt e e bt bt e bbb nnen s 13
4.13 Data processing and @NAIYSIS ...........oiiieiiiiiiire s 14
4.14 Operational AefINITIONS.........coiiiii et b e 14
4.15 Ethical Considerations and Confidentiality ...........ccccooereiieiiniinieiieseeee s 14
BLRESUITS ...ttt bbb 15
5.1 Socio-demographic characteristics of study partiCipants...........cccccevveieeiiiiie e 15
5.2 ANTEPAITUM FACTOIS.....iiiiiiicic ettt st ettt e e te e e sbeese e besae et e sbeeseesrestaenbesrens 16
5.3 INLrAPAITUM TACTOIS ... .eciiiii ettt st ettt e e te et e sbeeae e besae e b e sbeeseesrestaenbenraas 18
5.4 Fetal heart rate abnormalities..........coooiiiiiiiii 19
5.5 Associated factors of fetal heart rate abnormality...........cccooveviiiiii i 19
6. Discussion and IMPICALIONS ........ccucuiiieiecie et ereeanas 22
7. Conclusion, future direction and impliCatIONS ..........ccceiiiiriieri e 24
CONCIUSION ...ttt bbbt bt bt e st et et be bt be bt 24
Limitations 0F the STUAY ........cceiiii it ee e re e re e sre e s e e aneeenns 24
Future direction/ReCOMMENUALIONS .........civiiriieieieeeesee s 25
RETEIENCES ...ttt bbb bRttt r e n e 26
AANINEXES. ...ttt R e R Rt R R e Rt R et n e n e nnes 28
Annex I: Information and CONSENE SNEEL..........coviiiiiiii e 28
ANNEX T1: QUESTIONNAITE......c.veivieeiiie ettt ettt s et e e aeeteesbesbeetaestesseesaesteeseeseeanen 29



LIST OF TABLES

Table 1: Sample size calculation for objective two for the study on proportion and factors

associated with fetal heart rate abnormalities among mothers who gave birth at FHCSH and

TGSH, Bahir Dar, Ethiopia, 2022.........c.oiieiiiieeieseee ettt 10
Table 2: Sociodemographic characteristics of mothers who gave birth at Bahir Dar tertiary
hospitals, Bahir Dar, North-West Ethiopia, 2022............cccooieiiieiiiieiiece e 15
Table 3: Antepartum factors of mothers who gave birth at tertiary hospitals, Bahir Dar, North-
WESE EtNIOPIA, 2022.......cecieeeeeceie ettt sttt e st e s e s reeste st e reenbeeneesreenteenee e 16
Table 4: Intraparum factors of mothers who gave birth at tertiary hospitals, Bahir Dar, North-
JAV = A g o] o - 0SSR 18
Table 5: Types of fetal heart rate abnormalities among mothers who gave birth at tertiary
hospitals, Bahir Dar, North-West Ethiopia, 2022..........cccccoieiiieiiiieiiecceee e 19
Table 6: Factors associated with the proportion of mothers who gave birth at tertiary hospitals in
Bahir Dar, North-West Ethiopia, 2022. .........ccoiiiieiieiiee e 20



LIST OF FIGURES

Figure 1: Conceptual frame work adapted from literatures for the study on proportion and factors
associated with fetal heart rate abnormalities among mothers who gave birth at two tertiary
hospitals, Bahir Dar, Ethiopia, 2022 7
Figure 2: The sampling procedure for the study on proportion and factors associated with fetal
heart rate abnormalities among mothers who gave birth at FHCSH and TGSH, Bahir Dar,
Ethiopia, 2022. 11
Figure 3: Obstetrics complications among mothers who gave birth at tertiary hospitals, Bahir
Dar, North-West Ethiopia, 2022. 17
Figure 4: Medical complications among mothers who gave birth at tertiary hospitals, Bahir Dar,
North-West Ethiopia, 2022. 17

Vi



LIST OF ABREVIATIONS AND ACRONYMS

ANRS  Amhara National Regional state

APH Antepartam hemorrhage

BDU Bahir Dar University

BPM Beats Per Minutes

FHCSH Felege Hiwot Comprehensive Specialized Hospital
FHR Fetal Heart Rate

FMoH Federal Ministry of Health

NRFHRP  Non Reassurance Fetal Heart Rate Pattern
PIH Pregnancy Induced Hypertention

TGSH Tibebe Ghion Specialized Hospital

WHO World Health Organization

vii



1. INTRODUCTION

1.1 Background
One of the main challenge for Obstetricians are to estimate fetal well-being adequately and

timely intervention for suspected fetal hypoxia (1). Fetal heart rate (FHR) is one of the important
parameter to follow fetal well-being during intrapartum labor follow up. There are different
methods of intrapartum fetal heart rate monitoring; which includes structured intermittent
auscultation (by using Pinnard stethoscope or Doppler assessment) and continuous electronic
fetal monitoring (EFM) (2).

Structured intermittent auscultation is equivalent to continuous electrical fetal monitoring
(EFM) in screening for fetal compromise in low-risk patients. Continuous EFM should be used
when there are abnormalities in intermittent auscultation or for high-risk mothers (2, 3).
Structured intermittent auscultation was done every 30 minutes for low risk mothers and every
15 minutes for high risk mothers during first stage of labor but during second stage of labor
auscultation done every 15 minutes and every 5 minutes for low risk and high risk mothers
respectively (2). Continuous EFM has no difference in neonatal death rate and occurrence of
cerebral palsy as compared to intermittent auscultation, but reduces neonatal seizures.

Continuous EFM increased cesarean delivery rates and instrumental vaginal births (3).

Fetal heart rate decreases as gestational age increased due to maturation of parasympathetic
(vagal) heart control. Baseline FHR declined an average of 24 bpm between 16 weeks gestation
and term. The baseline FHR at term ranges from 110 to 160 bpm, less than 110 bpm is
bradycardia and greater than 160 bpm is tachycardia (4). According to Ethiopia, bradycardia is
FHR less than 100 and tachycardia while FHR is 180 bpm and above (2).



According to National Institute of child Health and Human Development (NICHD), fetal
heart rate patterns are classified in to three categories. These are; categoryl(normal) which
includes baseline rate 110-160bpm, moderate variability, with/out acceleration and early
deceleration and absence of late/variable deceleration, category 3 (abnormal) FHR patterns are
sinusoidal pattern and absence of variability with one of the following; recurrent late
deceleration, recurrent variable deceleration or bradycardia, category 2 (indeterminate) includes

patterns other than category 1 or 3 (5).

According to American College of Obstetrics and Gynecology (ACOG) (2019),
management of category | FHR patterns may be managed in a routine manner with either
continuous or intermittent monitoring. Category Il tracings require evaluation, continued
surveillance, initiation of appropriate corrective measures when indicated, and reevaluation.
Once identified, these tracings may require more frequent evaluation, documentation, and
continued surveillance, unless they revert to Category I. Category 111 FHR tracings most often
require prompt delivery. While intrauterine resuscitation measures are used, preparations for

delivery should be considered (6).

In the setting where continuous Cardiotomography (CTG) is not available; if FHR value less
than 110 bpm lasting more than five minutes is detected (in the absence of maternal
hypothermia, known fetal heart block, or beta-blocker therapy) consideration should be given to
immediate delivery by cesarean or instrumental vaginal delivery. If FHR value exceeding 160
BPM during at least three contractions should motivate an evaluation of maternal temperature
and signs of intrauterine infection. Beta-agonist drugs and parasympathetic blockers are other
possible causes. With isolated fetal tachycardia, increased frequency of intermittent auscultation
and treatment of pyrexia and/or infection need to be considered (7).



1.2 Statement of the problem
Fetal heart rate is one of the important parameter followed to assess fetal wellbeing during

intrapartal follow up (2). FHR abnormalities show fetal hypoxia and/or acidosis which results
birth asphyxia.

Fetal heart rate abnormalities are common intrapartal finding during labor follow up and have
different prevalence around the globe. These prevalence includes 30.7 % at Thailand (8), 21.2%
at Israel (9), 18.6% at Addis Ababa (10) and 15.1% at Finote Selam hospital (11).

Fetal heart rate abnormality was affected by multiple antepartum and intrapartum factors;
which includes nulliparity, MSAF, augmentation of labor, IUGR and referral from other health
institution (8, 11, 12) .

Globally more than 5 million perinatal deaths occurring each year, ending preventable
stillbirths and neonatal deaths will continue to form a significant part of the international public
health agenda beyond 2015 (13). The Perinatal Mortality Rate (PMR) of Ethiopia was among
the highest in Sub Saharan Africa and the trend has been stable between 90 and 40 per 1000 total
births (14). Globally, approximately one-quarter of all newborn deaths are caused by birth
asphyxia; survivors can suffer permanent brain damage and irreversible damage of other organs
(15). Fetal asphyxia, which is early manifested with abnormal fetal heart rate, is the common

cause of neonatal death; accounts 22.45% in study done in Eastern Ethiopia public hospitals (16).

Abnormal fetal heart rate is the common indication for Caesarean delivery. In study done at
Addis Abeba teaching hospital NRFHR accounts 26.3% and 17.8% of indications for cesarean
delivery in government and private hospitals respectively (17). In a study done at Adigrat
hospital 2015, on determinants of caesarean deliveries and its major indications, Northern
Ethiopia 21.1% of caesarean deliveries is due to Nonreassuring fetal heart rate (18). In another
study at FHRH it accounts 15.9% (19). NRFHR also one of the common indication for operative
vaginal delivery, a study at Jimma university medical center shows 56.2% of operative vaginal
deliveries are due to NRFHR (20).



Even though the problem is common finding there is only one research done in Amhara
region at Finote Selam primary hospital. This study was a retrospective by using patient chart
which may not include important variables which affects FHR and the study was done at one
primary hospital which may not represent the true degree of the problem.

1.3 Significance of the study

The significance of this study is to assess the prevalence and associated factors of FHR
abnormalities at two tertiary hospitals in Bahir Dar which are one of the indicator for fetal
hypoxia, acidemia or birth asphyxia and common indication for caesarean and operative vaginal
deliveries. Anticipation, early detection and appropriate measures will improve perinatal

outcomes.

Even though it is a common indication for caesarean and operative vaginal deliveries there is
no research in the study area. There is only one study in the region to assess proportion of
NRFHR pattern and associated factor which is a retrospective study using patient charts which
may miss important variables that affect fetal heart rates. This study was done prospectively by

collecting information both from the laboring mother and chart.

As a teaching hospital Bahir Dar University College of medicine and health science
department of obstetrics and gynecology can use the result of the study as scientific evidence
with more specific and local data for better patient care. This thesis will provide baseline
information for further study on this topic. The thesis will use at national level as an input to
know the prevalence of the problem; to improve quality of care; to work on modifiable risk

factors to improve perinatal outcomes.



2. LITRATURE REVIEW

2.1 Prevalence of Fetal heart rate abnormalities
A retrospective cohort study done at Thailand, Siriraj hospital 2018, the incidence of

abnormal fetal heart rate is 30.7% (8). In a study done at Israel on 2018, the prevalence of
NRFHR pattern was 21.2% (9). A cross sectional study done at three teaching hospitals at Addis
Abeba on clinical profile and outcome of pregnancies with NRFHR in Labor at Three Teaching
Hospitals, Addis Ababa, 2018, the prevalence of FHR abnormality is 18.6% (10). A retrospective
study done at Finote Selam hospital on proportion and associated factors of NRFHR pattern,
2020, the prevalence of NRFHR Pattern is 15.1% (11).

The type and prevalence of abnormal fetal heart rates; on a across sectional study at three
teaching hospital at Addis Abeba on 2018 includes; bradycardia 65%, tachycardia 25.3% and
mixed 9.7% of cases (10). A retrospective study at Finote Selam primary hospital bradycardia

accounts for 80% and tachycardia for 20% of cases (11).

2.2 Determinants of fetal heart rate abnormality

2.2.1 Antepartum factors
A retrospective cohort study done on incidence, associated factors of FHR abnormality and

pregnancy outcomes in Thailand Siriraj hospital nulliparity increases FHR abnormality by 1.35
[AOR 1.35 (1.01, 1.82) 95% CI] (8), a prospective observational study done at China on
prediction of non-reassuring fetal status on 2020 shows that nulliparity has association with
NRFHR pattern [3.746 (1.572-8.929)] (12), a retrospective study(on 2020) done at Finote Selam
hospital on proportion of NRFHR pattern nulliparity increases FHR abnormality by 2.72 [1.377,
5.381) 95% CI] (11). A case control study done at Israel, nulliparity decreases the rate of fetal
heart rate abnormality (9). Primigravida is a high risk pregnancy and has different antepartum
and intrapartum complication. These include hypertensive disorders, prolonged labor, fetal
distress, operative delivery, emergency cesarean delivery, need of oxytocin augmentation and
obstructed labor (21).

A retrospective study done at Finote Selam primary hospital show that referral from other
health institutions increase FHR abnormality by three fold [AOR 2.83 (1.457, 5.503), 95% ClI]
(12).



A retrospective cohort study done on Risk factors for non-reassuring fetal heart tracing
among growth restricted fetuses undergoing labor induction has association with abnormal fetal
heart rate. The possibility of FHR abnormality depends on degree of IUGR (fetal weight <5™
centile and abnormal umbilical artery Doppler study) and gestational age at delivery (22).

2.2.2 Intrapartum factors
In a study done on continued versus discontinued oxytocin stimulation in the active phase of

labor: double blind randomized controlled trial in Denmark 2021, continuing of augmentation
increases the risk of fetal heart rate abnormalities (27.9% Vs 40.8%) (23). A retrospective study
done at Finote Selam primary hospital, augmentation of labor increased FHR abnormality [AOR
3.66 (1.782, 7.534), 95% CI] (11).

A retrospective study done at Finote Selam primary hospital MSAF increased FHR
abnormality [AOR 6.49 (3.198, 13.173), 95% CI] (11). A prospective study done on abnormal
FHR tracing patterns during the first stage of labor shows the presence of MSAF increases FHR
abnormality by 1.91 (95% CI 1.03, 3.3%) (24). A retrospective cohort study done on incidence,
associated factors of FHR abnormality and pregnancy outcomes in Thailand Siriraj hospital
MSAF didn’t increase fetal heart rate abnormality (8). A prospective case control study done at
India on Fetal heart rate patterns in patients with thick meconium staining of amniotic fluid, there
is no association between MSAF and abnormal fetal heart rate pattern (25). A retrospective study
done on evaluation of clinical diagnosis of fetal distress and perinatal outcome in a low resource

Nigerian setting on 2016, MSAF has no association with abnormal fetal heart rate (26).
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Figure 1: Conceptual frame work adapted from literatures for the study on proportion and factors
associated with fetal heart rate abnormalities among mothers who gave birth at two tertiary
hospitals, Bahir Dar, Ethiopia, 2022 (8, 11).



3. OBJECTIVES

3.1 General objective
v To assess proportion and factors associated with fetal heart rate abnormalities among

mothers who gave birth at tertiary hospitals of Bahir Dar, North-west Ethiopia, from
January to June, 2022.

3.2 Specific objectives
v~ To determine proportion of fetal heart rate abnormalities among mothers who gave birth

at tertiary hospitals of Bahir Dar, North-west Ethiopia, from January to June, 2022.

v To identify factors associated with fetal heart rate abnormalities among mothers who
gave birth at tertiary hospitals of Bahir Dar, North-west Ethiopia, from January to June,
2022.



4. METHODS AND MATERIALS

4.1 Study Area and period
The study was conducted in two tertiary hospitals found in Bahir Dar city from January to

June, 2022. Bahir Dar is the capital city of Amhara National Regional State, located 565 km
Northwest of Addis Ababa with estimated population of 168,899 as per 2021 world population
review. TGSH and FHCSH are the two tertiary governmental hospitals in the city with estimated
catchment population of seven million. FHCSH has one labor ward with two rooms containing 5
beds each. There are 5 general gynecologists currently working in the department of gynecology
and 5 to 10 residents by monthly rotation from TGSH. TGSH is a teaching hospital of Bahir Dar
University located in “Sebatamit” 7 km to the south of Bahir Dar city. The hospital started its
activity in November 2018 G.C and giving delivery service since that. These two hospitals gave
delivery service for a total of 8360 mothers which was 4894 deliveries at FHCSH and 3466
deliveries at TGSH by the last one year.

4.2 Study Design
An institutional based cross-sectional study was conducted

4.3 Source Population
All mothers who gave birth at two tertiary hospitals in Bahir Dar were the source population

4.4 Study population
All mothers who gave birth at tertiary hospitals in Bahir Dar during the study period were the

study population

4.5 Sample population
All selected mothers who gave birth at tertiary hospitals in Bahir Dar in the study time period

4.6 Inclusion and Exclusion criteria
Inclusion criteria: All mothers who gave birth at TGSH and FHCSH

Exclusion criteria: Those unable to give information/seriously sick/mentally disabled
- Maternal fever and/or maternal tachycardia, fetal congenital anomaly

- Fetal death at admission, fetal arrhythmia, Breech presentation and scheduled cesarean delivery



4.7 Sampling unit: Individuals

4.8 Sample size determination

Sample size determined using Epi info for single population proportion using a prevalence
value (P) of 15%, marginal error (d) 3% and 95% confidence interval (Cl).Where;

No- Initial sample size

Z- Z value (e.g. 1.96 for 95% confidence interval)

p- Percentage picking a choice (expressed as decimal 0.15 taking from study done at Finote

Selam primary hospital) (11).

d- Margin of error (expressed in decimal, 0.03)

No = 544

Sample size for the second objective was calculated using double population proportion formula

by using significant variables from a cross sectional study done at Finote Selam primary hospital,
North West Ethiopia (11).

Table 1: Sample size calculation for objective two for the study on proportion and factors
associated with fetal heart rate abnormalities among mothers who gave birth at FHCSH and

TGSH, Bahir Dar, Ethiopia, 2022 (11).

Factors Assumptions Proportion AOR Sample size
Primigravida Cl- 95% P1-8.1

Power- 80% P2- 24.7 2.72 177
MSAF 7 P1-5.6

P2-32.1 6.49 82

Augmentation of [ 7 P1-10.7
labor P2-34.8 3.66 109
Referral from other P1-10.4
institution P2-23.1 2.83 47

Where P1= % outcome in unexposed group, P2= % outcome in exposed group

The largest sample size calculated was 544. Adding nonresponse rate of 10% (54 mothers)

makes the final sample size 598.

10




4.9 Sampling procedure
The sample was collected from two tertiary hospitals at Bahir Dar city with proportional

sampling from each hospital using a baseline data of delivery in the last one year which is 4894
at FHCSH and 3466 at TGSH. From a total of 598 samples; 350 samples was taken from
FHCSH and 248 samples from TGSH using systematic random sampling technique using a

calculated K value of 7. The sample was coded as 1-598.

4 FHCSH Total
deliveryl/year Sample from
FHCSH
4894 (58.4%)
\ Selected 350
Selected
Eiloporti- J b; - 4 Total sample )
onal systemati size
( allocation c ran?_om
sampling
TGSH Total Sample from 598
delivery/year TGSH \_ )
3466 (41.6%) 248
.

Figure 2: The sampling procedure for the study on proportion and factors associated with fetal
heart rate abnormalities among mothers who gave birth at FHCSH and TGSH, Bahir Dar,
Ethiopia, 2022.

4.10 Variables of the study

4.10.1. Dependent variable
Fetal heart rate abnormality
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4.10.2. Independent variables
Sociodemographic factors

Age
Address
Educational status
Occupation
Religion
Antepartal factors
Gravidity
Parity
PIH
APH
PROM
Oligohydraminos
IUGR
Intrapartal factors
Gestational age
Duration of labor
Referral from other institution
MSAF
Induction/Augmentation

Duration of labor



Medical illness
Diabetes
HTN
Asthma

Cardiac diseases

4.11 Data collection and measurement
The data collection was done by six second year residents with close supervision by two fourth

year residents and the principal investigator. The diagnosis was confirmed by third year resident.
Training on methods of data collection was given for one day for the data collectors and for the
supervisors. The data was collected from clients and charts using semistructured pretested
questionnaire. The pretest was done at Debre Markose referral hospital on 10% of the sample
size population. The questionnaire was prepared in English. The questionnaire was adapted and
developed with modification from related study of validated questionnaire and considered valid
and reliable through the favorable comments of experts. The questionnaire includes the socio-
demographic variables, antepartum factors, intrapartal factors and medical illness.

4.12 Data quality Assurance
From the very beginning, data collectors and supervisor were given a full course of training

regarding the basic principles of data collection procedure. The principal investigator and
supervisors were made day to day onsite supervision during the whole period of data collection.
At the end of each day, each questionnaire was reviewed and checked for completeness,
accuracy and consistency by the supervisor and principal investigator and corrective measure
was taken together with the data collectors. Following the discussion corrective directions was

given on how to minimize errors.

13



4.13 Data processing and analysis
After all the necessary data collected, the data was coded on pre-arranged coding sheet by the

principal investigator. Data entry was done using Epi data version 3.1 and analysis was done
using SPSS 23.00 version statistical software. Descriptive statistics was computed and presented
in the form of texts, tables and figures. A binary outcome variable indicating no fetal heart rate
abnormality “0” and having fetal heart rate abnormality coded as “1” was used as the dependent
variable. Binary logistic regression, initially with bi-variate analysis was used to determine the
association between different factors and the outcome variable. Multivariable logistic regression
was used to identify the relative importance of each predictor to the dependent variable by
controlling for the effects of other variables. Those variables which was significant on bivariate
analysis (P-value <0.2) was entered to multivariable logistic regression analysis. The association
between dependent and independent variables was determined using odds ratio (OR) with 95%
confidence interval (CI). The level of significance was taken at a< 0.05. Model fitness was done

using Hosmer and Lemeshow Test.

4.14 Operational definitions
Normal fetal heart rate: Baseline Fetal heart rate between 110bpm and 160bpm.

Abnormal fetal heart rate: Baseline Fetal heart rate 160bpm and above or less than 110bpm

with two measurements five minutes apart.

4.15 Ethical Considerations and Confidentiality
Letter of ethical clearance was written from Bahir Dar University school of medicine to

TGSH and FHCRH and the respondents were informed about purpose of the study and informed
written consent was obtained. All information during data collection was confidential; there was

not be any personal identification which is left on the questionnaire.
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5. RESULTS

5.1 Socio-demographic characteristics of study participants

This study was done on 598 study participants with 100% response rate. From all study
participants 85% of participants were in the age group of 20 to 34 with mean age of 27.12 + 5.24
years. The minimum and maximum age was 16 and 45 years respectively. Of all study
participants; 369 (61.7%) were from urban and 566 (94.6%) of the participants were married
(Table 2).

Table 2: Sociodemographic characteristics of mothers who gave birth at Bahir Dar tertiary
hospitals, Bahir Dar, North-West Ethiopia, 2022 (N=598)

Variables Frequency (n) Percentage (%)

Maternal age less than 20 24 4.0
20-34 507 84.8

35 and above 67 11.2

Place of residence | Urban 369 61.7
Rural 229 38.3

Religion Orthodox 527 88.1
Muslim 66 11.0

Protestant 5 9

Marital status Single 12 2.0
Married 566 94.7

Divorced 17 2.8

Widowed 3 5

Educational status | No education 200 33.4
Primary school 120 20.1

Secondary school 122 20.4

More than secondary 156 26.1

Occupation Government employee 105 17.6
Merchant 96 16.0

Farmer 162 27.1

Private employee 59 9.9

House wife 149 24.9

Others 27 4.5
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5.2 Antepartum factors

Out of all study participants, 586 (98%) had at least one ANC visit and most of the participants

their ANC follow up was at health centers 366 (61.2%). Among all study participants 264

(44.1%) mothers had at least one obstetrics complications and 70 (11.7%) mothers had medical

complications (Table 3).

Table 3: Antepartum factors of mothers who gave birth at tertiary hospitals, Bahir Dar, North-

West Ethiopia, 2022 (N = 598).

Variables Frequency (n) Percentage (%)

Parity Multipara 402 67.2

Primiparous 196 32.8

ANC Visit Yes 586 98.0

No 12 2.0

Location of ANC health center 366 61.2

follow up (n=586) government hospital 199 33.3

private institutions 21 3.5

Obstetrics No 334 55.9
complication

(n:5p98) ves 264 w

Medi?_al . No 528 88.3
complication

(n:5%8) Yes 70 11.7
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Figure 3: Obstetrics complications among mothers who gave birth at tertiary hospitals, Bahir
Dar, North-West Ethiopia, 2022.
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Figure 4: Medical complications among mothers who gave birth at tertiary hospitals, Bahir Dar,
North-West Ethiopia, 2022.
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5.3 Intrapartum factors

The mean gestational age for the study participant was 38.77 + 2 week. Among the total of 598
delivering mothers, the onset of labor was spontaneous in 430 (71.9%) and 210 (35.1%) mothers
were referred from other health facilities. From mothers who had initially spontaneous labor
35(7.5%) of the cases required augmentation. The cesarean delivery rate from the study
participants were 225 (37.6%) (Table 4).

Table 4: Intraparum factors of mothers who gave birth at tertiary hospitals, Bahir Dar, North-
West Ethiopia, 2022 (N = 598).

Variables Frequency (n) Percentage (%)
Gestational age | Early preterm 11 1.8
Late preterm 59 9.9
Early term 210 35.1
Full term 234 39.1
Late term 66 11.0
Post term 18 3.0
Type of labor Spontaneous 430 71.9
Induced 133 22.2
Augmented 35 5.9
Place of labor Referral 210 35.1
At this hospital 388 64.9
Liquor status No MSAF 500 83.6
MSAF 98 16.4
Ways of rupture | Spontaneous before labor 96 16.1
of membrane Spontaneous during labor 386 64.5
ARM 116 194
Mode of delivery | svD 338 56.5
Ins’FrumentaI vaginal 35 59

delivery
Cesarean delivery 225 37.6
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5.4 Fetal heart rate abnormalities

From the total of 598 mothers who had deliveries at two tertiary hospitals in Bahir Dar 116
(19.4 %) (95% Cl=16.22-22.58%) had fetal heart rate abnormalities. Detected FHR
abnormalities were bradycardia and tachycardia which accounts for 71 (61.2%) and 45 (38.8%)
respectively (Figure 2). Half of the FHR abnormalities were detected at active phase of labor 59
(50.9%) (Table 5).

Table 5: Types of fetal heart rate abnormalities among mothers who gave birth at tertiary
hospitals, Bahir Dar, North-West Ethiopia, 2022 (n = 116).

Variables Frequency (n) Percentage (%)
Type of F_HR Bradycardia 71 61.2
abnormality Tachycardia 45 38.8
Cervical dilation | 1-3¢m 41 35.3
at detection of 4-9 cm 59 50.9
FHR . 10cm
abnormality 16 13.8
Measures taken | Respond for intrauterine
for FHR resuscitation > 43
abnormality Instrumental delivery 10 8.6
Cesarean delivery 101 87.1

5.5 Associated factors of fetal heart rate abnormality

Bivariable analysis was done for 14 variables; those variables with P value of < 0.2 were the
candidates for multivariable logistic regression analysis. Maternal age, educational status,
occupation, parity, gestational age, induced and augmented labor, being referral and having
MSAF were variables fitted for multivariable logistic regression analysis. During multivariable
logistic regression analysis parity, induced and augmented labor and having MSAF were

significantly associated with FHR abnormalities with p-value of < 0.05.

19




In this study the FHR abnormality was increased 2 times among nulliparous mothers as

compared to multipara mothers [AOR=1.950 (1.085, 3.506)], 3.5 times and 5.7 times greater

among mothers with induction and augmentation of labor as compared to normal spontaneous

labor [AOR=3.513 (CI 95% (2.023, 6.099) and AOR= 5.677 (Cl 95%: (2.498, 12.901)]. The

FHR abnormality was 6 times greater among mothers who had meconium stained amniotic fluid

as compared with not having MSAF [AOR = 6.412 (95% CI: (3.787, 10.855)] (Table 6).

Table 6: Factors associated with the proportion of mothers who gave birth at tertiary hospitals in

Bahir Dar, North-West Ethiopia, 2022.

. COR
Variables FHR abnormality (95 % AOR(95%CI) P-value
Yes (%) | No %) | "
s 60 (10) 177 (29.6) 1
gﬂgit‘(*;fe‘:rs) 26-35 49 (8.2) |273(45.7) | 529 | .751(.420, 1.342) 751
36-45 7(1.2) 32(5.4) 645 | 1.396 (.456, 4.274) 1.396
No education 22 (4.7) 172(28.8) 1
Primary school 26 (43) | 945N | 1699 |1.717 (807, 3.651) 161
Educational
Status Secondary school 27 (4.5) 95 (15.9) 1.746 | 1.398 (594, 3.290) 442
More than 121 (20.2)
secondary 35(5.9) 1.777 | 1.215 (.426, 3.465) 715
Government 78 (13.2)
employee 27 (4.5) 1
Merchant 178 |00132) 622 636 (.233,1.739) | 378
Farmer 131 (21.9)
Occupation 31 (5.2) 684 589 (.193, 1.798) 353
Private employee | 19(17) | 49(8-2) 590 503 (.188, 1.346) 171
House wife 2542 |A@0D) 1 se | 428(158,1.155) | .094
Others 6(1.0) |21 825|  334(093,1.198) | .092
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_ Multipara 61(102) |341(57.0) 1
Parity
Primiparous 55 (9.2) 141 (23.6) 2.181 | 1.950(1.085, 3.506) .026*
_ <37 week 6 (1.0) 64 (10.7) 1
Sgestat'onal 37-41+6 week | 107 (17.9) | 403(67.4) | 2832 | 1707 (676,4.306) | .258
42 and above 3(0.5) 15 (2.9) 2.133 1.128 (.225, 5.661) .884
Normal 58 (9.7) 372 (62.2) 1
Type of spontaneous labor
labor Induced labor 89 (14.9) [44(74) 3.171 | 3.513(2.023,6.099) | <0.0*
Augmented labor | 14 (3.5) 21 (2.3) 4.276 | 5.677 (2.498,12.901) | <0.0*
Referral No 83 (13.9) | 305 (51.0) 1
Yes 33 (5.5) 177 (29.6) 685 | .964 (.555, 1.677) .898
Liquor No MSAF 69 (11.5) | 431 (72.1) 1
status MSAF 47 (7.9) 51 (8.5) 5.756 | 6.412 (3.787,10.855) | <0.01*
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6. DISCUSSION AND IMPLICATIONS

Fetal heart rate abnormalities are used to forecast fetal compromisation or fetal distress
which results in fetal acidemia due to poor fetal oxygenation. The objective of this study was to
assess proportion and factors associated with fetal heart rate abnormalities among mothers who

gave birth at tertiary hospitals of Bahir Dar, North-west Ethiopia, from January to June, 2022.

The finding of this study revealed that the proportion of fetal heart rate abnormality was 19.4
% (95% Cl= 16.22-22.58%). The finding was comparable with the study conducted at Addis
Abeba (18.6%) (27), a study done at Israel on 2018 (21.2%) (9). However, the finding of this
study is higher than the study done at Finote Selam hospital 15.1% (11), Tanzania (9.9%) (28)
and Zimbabwe (11.2%) (29). The difference for this finding might be difference in study
population, level of health institution, study methodology, inclusion and exclusion criteria. The
study at Finote Selam was retrospective and performed at primary hospital in which low risk
mothers will deliver. The study at Tanzania didn’t include mothers with abruption, cervical
dilation above 7cm and preterm pregnancies. The study at Zimbabwe includes only term

pregnancy, cephalic presentation and normal fetal heart rate at admission.

The proportion of FHR abnormality in this study is lower than the study done in Thailand,
Siriraj hospital where the proportion of FHR abnormality was (30.7%) (8). The possible
explanation for this discrepancy might be due to use of more than half (55.7%) of nulliparous
mothers as study participant as compared to 32.8% in this study. Primigravida increases risks of
pregnancy induced hypertensive disorders, prolonged labor, prolonged pregnancy, need of
oxytocin augmentation and obstructed labor (21).

In this study the proportion of FHR abnormalities was associated with primiparity, the
presence of MSAF, induced and augmented labor. According to this finding being primiparous
the FHR abnormality was increased by two fold as compared to multipara. This finding is
consistent with a cross sectional study done at Finote Selam hospital (11), retrospective cohort
study done at Thailand (8), prospective observational study done at China (12). This may be due
to being primigravida is a high risk pregnancy and has different antepartum and intrapartum
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complication. These include hypertensive disorders, prolonged labor, prolonged pregnancy, need
of oxytocin augmentation and obstructed labor (21). This finding was against the result of a case
control study done at Israel (9). This difference might be due to the study did not include preterm
and post term pregnancies.

The FHR abnormalities were six times greater among mothers who gave birth after augmented
labor and 3.4 times greater among mothers who gave birth after induced labor as compared with
spontaneous labor. This finding is consistent with the study done in Israel (9) and Finote Selam
(11). Administration of oxytocin increases uterine contraction which decreases blood flow to the
fetus. This decrease in blood flow results fetal hypoxia and fetal heart rate abnormality. The
indication for induction might be due to conditions which cause placental insufficiency or

decrease in amniotic fluid which increases fetal heart rate abnormality.

The FHR abnormalities were increased by 6.8 times in those fetuses having MSAF as
compared with clear liquor. This finding is consistent with the study done at Finote Selam (11)
and with the study done on abnormal fetal heart rate tracing patterns during the first stage of
labor (24). Passage of meconium is a sign of fetal asphyxia which results due to relaxation of
anal sphincter and increased peristalsis during fetal asphyxia. FHR abnormality is an early sign
of asphyxia. The result of this study was against the result of other studies done at Thailand
Nigeria and India (8, 26, 29). The study in Thailand and India didn’t include post term
pregnancies, the study in Nigeria was didn’t include post term pregnancies and half of the study

participants were Primiparous which increases fetal heart rate abnormalities.
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7. CONCLUSION, FUTURE DIRECTION AND IMPLICATIONS

Conclusion

This study found that proportion of fetal heart rate abnormality was higher. Primigravida,
meconium stained amniotic fluid, induced and augmented labors were significantly associated
with the FHR abnormality.

Limitations of the study
e This study is unable to assess cause and effect relationships since the study design

is cross-sectional

e This study done only at tertiary hospitals and the population might not be representative
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Recommendations

e To Health care providers

v To closely follow those mothers having induced and augmented labor, having MSAF and
primigravida in order to detect and intervene early FHR abnormalities.

v" To conduct further study on proportion of FHR abnormality and associated factors by
including other health institutions

v" To conduct further study on fetal outcome in delivering mothers with abnormal fetal

heart rate

e To Hospital

v To conduct further study on proportion and associated factors by including other health
institutions

v To conduct further study on fetal outcome in delivering mothers with abnormal fetal

heart rate
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ANNEXES

Annex I: Information and consent Sheet

Date
Code
Health facility

My name is ............coeuenen. I am here on behalf of Dr Minalbat Abebe (Final year Obstetrics
and Gynecology Resident), he is working on this research project by with the objective to assess
magnitude and associated factors of fetal heart rate abnormalities in tertiary hospitals, Bahir Dar,
North West Ethiopia as partial fulfillment of specialty in Obstetrics and Gynecology. | am
interviewing laboring mothers and you are selected for the interview. So your cooperation has
great role for fruitfulness of this study. You do not have to answer any questions that you do not
want to answer, and you may end this interview at any time as you want. Any care or service
provision never be discontinued related to your refusal to participate in this study. The care &
support will continue even you did not accept this study. You can change your idea at any time
even if you accept the study.

Risks: by participating in this study you will not face any risk but if you suspect any risk you can
rise at any time.

Benefits & incentives: No incentives you will get in participating in this study.

Confidentiality: Your information will not be disclosed for anyone except by the investigator.
Your name will not be written in the paper but by only coding. This code only known by the data
collector. The data may be seen by investigator, advisor and data collectors but for others not

will be disclosed

Time of interview: The interview will take about 20-30 minutes

Consent sheet
I heard all information above about the purpose of study, confidentiality, risks & time taken for
the interview in this study. If you ever have questions about this study, you should contact
Principal investigator:
Dr Minalbat Abebe, Phone number; 0938266755 or Email; minalbatabebe2@gmail.com

Agreement of the Participant: Do you agree? A. Yes B. No
If yes continue or if no give thanks & proceed to other participant.

Name and sign of data collector Date
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Annex I1: Questionnaire

Date  / /
Questionnaire code

Section I: Sociodemographic characteristics of participants

S.no | Variables Response
101 | Maternal age (inyears) | ... years
102 | Place of residence 1. Rural
2. Urban
103 | Religion 1. Orthodox Christian
2. Muslim
3. Protestant
4. Other (specify) -----------=----------
104 | Marital status 1. Single
2. Married
3. Divorced
4. Widowed
105 | Educational status 1. Can’t read and write
2. Can read and write
3. Primary (Grades 1-8)
4. Secondary (Grade 9-12)
5. Collage and Higher Education
106 | Occupation at this time? 1. Government employee
2. Merchant
3. Farmer
4. Private employee
5. Student
6. Others(specify)------------------------
Section I1: Assessment of antenatal factors
S.no | Questions Response Skip to
201 Parity | e
202 Gestationalage @ | =memmemeee- weeks If unknown use
Ballard score
203 Did you have at least one ANC 1. Yes If no, skip to
follow up? 2. No 206
204 Where is your ANC follow up? 1. Health center
2. Government hospital
3. Private institutions
205 Does she have obstetrics 1. Yes If no, skip to
complications? 2. No 208
206 Which obstetrics complications does 1. PIH
she have? (multiple response is 2. APH
possible) 3. Post term
4. PROM
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5. IUGR
6. Others (specify) -------
207 Does she have medical 1. Yes If no, skip to
complications? 2. No 301
208 Which medical complications does 1. Diabetes
she have? (multiple response is 2. Hypertension
possible) 3. Cardiac disease
4. Pulmonary disease
5. UTI
6. Others (Specify) ---------
Section I11. Intrapartal factors
301 | Fetal heart rate abnormality detected 1. Yes If no skip to 305
2. No
302 | Type of FHR abnormality detected 1. Tachycardia (-------- BPM)
2. Bradycardia (--------- BPM)
3. Others (Specify)------------
303 | Cervical dilatation at the detection of | -------- cm
FHR abnormality
304 | Measures taken for FHR abnormality 1. Respond for resuscitation
2. Instrumental delivery
3. Cesarean delivery
305 | Durationoflabor | e hrs
306 | Type of labor 1. Spontaneous labor
2. Induction
3. Augmentation
307 | Where is she laboring? 1 Refer ~ from  other | If at this hospital
institution skip to 310
2. At this hospital
308 | If referral, diagnosis at referral | —memmmmmemm e
309 | Reasonforreferral | memmmmmmmmememeee-
310 | Liquor status 1.Intact
2. Clear
3. MSAF
4. Bloody
311 | If rupture, specify ways of rupture of | 1. Spontaneous before labor
membrane 2. Spontaneous during labor
3. ARM
312 | Mode of delivery 3. SVvD
4. Instrumental delivery
5. Cesarean delivery
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