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Abstract- Background: The hemodynamic and cardiovascular 

status of women during pregnancy changes in a pattern that 

completely differs from the non-pregnant state which may 

aggravate pre-existing asymptomatic heart disease or cause new-

onset heart disease in the susceptible heart. This study assessed the 

electrocardiography patterns of women in each trimester of 

pregnancy. 

         Method: The study adopted a cross-sectional design carried 

out on ninety-six pregnant and one hundred nonpregnant women 

between the ages of 18 and 45years. A self-administered 

questionnaire was used to obtain general data with informed 

consent. Each subject had a complete clinical cardiac status 

assessment. A resting 12-lead electrocardiogram was obtained in 

accordance with the recommendations of the American Heart 

Association specifications. Data were analyzed using the 

Statistical Package for Social Sciences (SPSS) version 20.0. 

         Results:  This study demonstrated a 39% progressive 

increase in cardiac output. The individual contribution of stroke 

volume and heart rate was 23% and 16% respectively. Up to 18% 

had diastolic blood pressures lower than 60mmHg with 

significantly lower mean arterial pressure recorded by the end of 

the first trimester. All the participants had a background sinus 

rhythm but with a variable abnormality of impulse generation and 

conduction. The mean frontal plane QRS axis showed a leftward 

trend among pregnant subjects (35.4 Vs. 48.4ᵒ, p = 0.001). 

         Conclusion: The role of  Electrocardiography in pregnant 

women is not limited to establishing cardiac dysfunctions or 

variations but as a cogent tool in risk assessment of preventable 

cardiovascular sequelae during pregnancy. 

 

Index Terms- electrocardiography, pregnant women, ECG during 

pregnancy, cardiac output. 

 

I. INTRODUCTION 

he Electrocardiogram (ECG) is the Voltage–Time tracing of 

the electrical activity of the heart viewed from within the heart 

(His-Bundle ECG) and or the surface (Scalar ECG). The ECG is 

usually affected by several physiologic factors among which is 

age, sex, height, weight, race, nutritional status and chest 

circumference.1–3 

            Pregnancy is a physiological process associated with 

various hormonal, cellular and tissue adaptations to cope with the 

increased metabolic demands of the mother and the growing 

foetus. There are such great changes in the hemodynamic and 

cardiovascular status of the mother that all measurable 

cardiovascular variables change in a pattern that completely 

differs from the general population and in the non-pregnant state.3 

These hemodynamics and cardiovascular changes may mimic 

heart disease in the apparently normal heart and may as well 

aggravate pre-existing asymptomatic heart disease or cause new-

onset heart disease in the susceptible heart. Various reports have 

shown that one of the commonest causes of pregnancy-related 

mortality is cardiovascular disease However, diagnostic 

difficulties may occur due to haemodynamic and cardiovascular 

changes associated with pregnancy.4 

            There is evidence from previous studies to suggest that 

some electrocardiographic parameters are, indeed, altered by the 

pregnant state5–8 and the known cardiovascular adaptations to 

pregnancy represent potential mechanisms by which these 

alterations may arise. 

            Carr and palmer8 reported a leftward axis deviation as a 

normal characteristic in pregnant Caucasian women in the third 

trimester while Hollander and Crawford4 reported a mean leftward 

axis deviation of 15° with some individual subjects showing left 

axis deviation as much as 28°. This deviation was attributed to the 

transverse displacement of the heart and also to its clockwise 

rotation around its long axis due to the effect of the gravid uterus.  

Zatuchi9,  Carruth et al.8 and Wenger10 confirmed the leftward 

deviation of QRS axis, especially in the third trimester of 

pregnancy. In addition, increase in heart rate was also reported as 

accompanying pregnancy. Iwobi et al.11 in a study involving 41 

Nigerian pregnant women reported leftward QRS axis deviation 

with no significant changes in the heart rate. However, Akinwusi T 

http://dx.doi.org/10.29322/IJSRP.12.07.2022.p12752
http://ijsrp.org/
http://dx.doi.org/10.29322/IJSRP.12.07.2022.p12752


International Journal of Scientific and Research Publications, Volume 12, Issue 7, July 2022              462 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.12.07.2022.p12752    www.ijsrp.org 

et al12 found a normal frontal-plane QRS axis, normal PR interval, 

significantly rare normal Negroid pattern ST elevation, significant 

left ventricular hypertrophy (LVH) based on Araoye RI >12 mm 

and a rarity of all forms of arrhythmias in a study of 69 Nigerian 

women.12 

            Although Electrocardiographic changes in normal 

pregnancy have been clearly demonstrated in Caucasians, similar 

studies in Negros are relatively scarce.  However, there is a paucity 

of data on these changes in the black population especially in this 

study area, despite several data showing higher prevalence of 

pregnancy related cardiovascular death in blacks.5  

 

II. METHODOLOGY 

Study area 

            The study was carried out at the Ladoke Akintola 

University of Technology (LAUTECH) Teaching Hospital (LTH) 

Ogbomoso, located in Ogbomoso town, Oyo state Nigeria. It is a 

tertiary institution that serves as a referral Centre for the entire 

community as well as surrounding cities and states. Ogbomoso lies 

on the plateau of Yorubaland (elevation 1,200 feet) in an area of 

savannah and farmland at the intersection of roads from Oyo, 

Ilorin, Osogbo and Ikoyi which bound the city in the south, north 

southeast and southwest respectively. Ogbomoso is estimated to 

have a population of about 1.2Million people majority of whom 

are of the Yoruba ethnic group.  Ogbomoso is the second largest 

city in Oyo state after the capital city of Ibadan.13,14 

 

Study design 

The study was a cross-sectional study 

 

Sample size 

The sample size was determined using the formula15 

  

 

 

n    = Minimum sample size, 

r     = Ratio of subjects to controls  

Zβ    = Represents the desired power (typically 0.84 for 80% 

power). 

Zα/2 = Represents the desired level of statistical significance 

(typically 1.96). 

P1     = Proportion of various abnormalities on ECG in the 

subjects=0.102 

P2     = Proportion of various abnormalities on ECG in the 

control=0.000 

P = Average proportion  =   P1 + P2          

                                                                             2 

n =2(0.051)(0.949)(0.84+1.96)2  

                         0.010404 

=72.943. Therefore n=146    

 

            The proportion of various abnormalities on ECG from a 

previous study12 in Nigeria in the subjects and control was 10.2% 

and 0.0% representing p1 and p2 respectively 

Therefore 96 cases and 100 (hundred) controls were recruited.  

 

III. STUDY POPULATION 

            Ninety-six consecutive pregnant women in all trimesters 

of pregnancy (stratified as follows: 24 pregnant women in first 

trimester, 39 in second trimester and 33 in the third trimester) and 

one hundred non pregnant women between the ages 18 and 45 

years. 

 

Sampling Technique 

            Consecutive pregnant women in all trimesters who 

satisfied the inclusion and the exclusion criteria after 

administration of questionnaire were serially recruited for the 

study until the sample size was met. 

            The controls were age-matched female subjects who were 

not pregnant. The control participants were selected from the 

members of staff and undergraduates of various departments of the 

Ladoke Akintola University of Technology and the members of 

staff of LAUTECH Teaching Hospital (LTH). All selected 

controls were free of cardiac disease.   

            Verbal and written informed consent were obtained after 

careful explanation of the study to them and the study 

questionnaire was administered to each participant to obtain 

biodata and other relevant information. 

 

Procedure 

            Each subject had a complete clinical cardiac status 

assessment. A resting 12-lead electrocardiogram was obtained in 

accordance with the recommendations of American Heart 

Association specification16 using the Schiller machine CS-200 

model. Recording was commenced after participants had rested 

for at least 15 minutes and ECG tracing ran at a speed of 

25mm/second. For the purpose of this study ECG tracing were 

evaluated using the abnormalities below: 

(a) Sinus bradycardia = ECG heart rate < 60 beats  per min 

in sinus rhythm 

(b) Sinus tachycardia = ECG heart rate > 100 beats  per min 

in sinus rhythm 

(c) Left ventricular hypertrophy(LVH)  

(i) SVI + RV 5 ≥ 35mV (Sokolow – Lyon criteria)5 

(ii) SV1 + RV6 ≥ 35mV 

(iii) SV2 +  RV6 > 3.5mV (Araoye’s criteria)3 

(iv) SV2 + RV5  > 3.5mV 

(v) Flat or inverted Twaves (strain pattern) in V5 

orV6, 

(vi) R1 amplitude>1.2mV. 

(vii) RaVL + SV3 ≥ 20  Cornell’s criteria 

(d) Right ventricular hypertrophy(RVH) = RVI/SV 1 ≥ 1 or 

RVI ≥ 7mm 

(e) Axis deviation     

(i) Normal axis = QRS axis between 0 to +900 

(ii) Left axis deviation = QRS axis less than 0 to – 

900 (depending on the age of the subject)   

(iii) Right axis deviation = QRS axis > + 900 

(f) Atrioventricular(A – V) block    

          (i)    1st degree = P – R interval > 0.20 sec17 

                      (ii)   2nd degree (morbitz type 1 or type 2)      Morbitz 

type 1{characterized by progressive prolongation of the PR 

interval before a nonconducted P wave}Morbitz type 

2{characterized by a nonconducted P wave without  preceding PR 

prolongation} 
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                    (iii)    3rd degree/Complete A – V block (in which 

none of the Orthograde  impulse reaches the ventricles) 

(g) QT interval  corrected for heart rate using the Bazett’s 

formular, QTc= 
𝑄𝑇

√𝑅−𝑅 
 Prolonged when = QTc interval > 

0.47sec 17 

(h) ST segment, T wave repolarization changes (a) J point > 

1mm above (ST segment elevation) or below the base 

line (ST segment depression) (b) Inverted T-waves. 17 

(i) Left atrial enlargement by various indices: Morris index 

( Biphasic P wave in V1 wih terminal force ≥ 1𝑚𝑚), 

Macruz index (Ratio of P duration to PR segment >1:1.6 

(Macruz index), Duration between peaks of p wave notch 

>0.04s or Maximal p wave duration >0.11s 17 

(j) OTHERS – any other notable ECG abnormalities (Right 

atrial enlargememt-RAE, arrythmias). 

 

Data Analysis 

            Data was analyzed using the Statistical Package for Social 

Sciences (SPSS) version 20.0 for windows (SPSS Inc; Chic; Ill). 

Continuous data were presented as mean ±standard deviation and 

categorical variables were presented as percentages. The chi-

square was used to compare the relationship between qualitative 

variable,  T-test and analysis of variance (ANOVA) to assess for 

significant associations between group means in quantitative 

variables. Statistical significance was taken as p < 0.05, and the 

confidence level of 95%. 

 

Ethical clearance  

            Approval by the Ethical Review Committee of Ladoke 

Akintola University Teaching Hospital (LTH), Ogbomoso was 

obtained prior to commencement of the study. 

 

IV. RESULTS 

            The study included 196 subjects consisting of 96 pregnant 

women and 100 controls. The mean gestational age of subjects in 

the first trimester was10 ± 2 weeks, second trimester was 24 ± 3 

weeks and third trimester was 34 ± 3 weeks. The mean age of both 

pregnant women and the controls were similar (28.1 ± 5.1 vs. 26.4 

± 5.3 years, p=0.10). Thirty-six percent (n= 35) of the pregnant 

women were primigravidae. Table I. 

            The weight of the pregnant women was significantly 

higher than that of the control (64.9 ± 11.8 vs. 59.7 ± 12.0kg, 

p=0.01) whereas the height was higher in control than the pregnant 

women (1.58 ± 0.06 vs. 1.61± 0.06m, p= 0.17). The body mass 

index was significantly higher in the pregnant women than in the 

controls (26.0 ±4.1 vs. 23.2 ± 4.4, p< 0.001).  

 

Table I: Socio-demographic and Anthropometric Parameters 

of subjects and Controls 

 

VARIABLE SUBJECTS 

Mean ± SD 

(n = 96) 

CONTROLS 

Mean ± SD 

(n = 100) 

P 

VALUE 

Age (years) 28.1 ± 5.1 26.4 ± 5.3 0.10 

Weight (kg) 64.9 ± 11.8 59.7 ± 12.0 0.010* 

Height (m) 1.58 ± 0.06 1.61 ± 0.06 0.003* 

BMI (g/m2) 26.0 ± 4.1 23.2 ± 4.4 < 0.001* 

BSA (m2) 1.68 ± 0.17 1.63 ± 017 0.093 

Average 

income 

(Naira) 

14,940 ± 

18,792 

13,401 ± 8,248 0.566 

Parity (N) 

0 

1 

2 

3 

4 

5 

 

35 (36.5%) 

29 (20.2%) 

14 (14.6%) 

10 (10.4%) 

7 (7.3%) 

1 (1.0%) 

 

84 (84.0% ) 

6 (6%) 

2 (2%) 

5 (5%) 

2(2%) 

1 (1%) 

 

Key: SD= standard deviation, BMI= Body mass index, SBP= 

systolic blood pressure, DBP= diastolic blood pressure, BSA= 

Body surface area, kg= kilograms, m= metres * statistically 

significant 

 

            The mean systolic and mean diastolic blood pressures were 

lower in pregnant women compared with the controls. However, 

up to 18% of pregnant women had diastolic blood pressures lower 

than 60mmHg as against 3% of the controls. (OR= 0.240, CI = 

0.067-0.852, p = 0.018). None of the pregnant subjects and 

controls had systolic BP lower than 90mmHg. There was a 

significantly lower mean arterial pressure (MAP) in pregnancy 

compared with the controls (83.7 ± 9.9 vs. 90.0 ± 8.8 mmHg, p< 

0.001). This was already noticeable by the end of first trimester 

with a further decline to the nadir in the second trimester and a 

subsequent rise towards term. (Table II) 

 

Table II: Haemodynamic variables of subjects and control 

 

Variables Subjects  

(N= 96) 

Mean ± 

SD 

Controls      

(N=100) 

Mean ± SD 

P-value 

Heart Rate 

(bpm) 

87.9 ± 

10.6 

75.8 ±       9.8 <0.001* 

SBP (mmHg) 114.2 ± 

14.0 

119.1 ±  13.6 0.047* 

DBP (mmHg) 68.5 ±  9.2 75.0 ±    10.0 <0.001* 

PP (mmHg) 45.7 ± 

10.1 

44.1 ± 15.0 0.444 

MAP (mmHg) 83.7 ±  9.9  90.0  ±     8.8 0.001* 

SV (ml) 68.5 ± 

13.7 

57.3  ±   12.8 <0.001* 

CO (L/min) 6.03  ±  

1.30 

4.34 ±  1.11 <0.001* 

CI 3.57 ± 

0.68 

2.48 ± 0.67 <0.001* 

SVR (dyn x 

sec/cm5) 

1106.5 ± 

267.5 

1462.7 ± 

304.7 

<0.001* 

Key: SD= standard deviation, SBP= systolic blood pressure, 

DBP= diastolic blood pressure, PP= pulse pressure, MAP= mean 

arterial pressure, SV= stroke volume, CO= cardiac output, CI= 

cardiac index, SVR= systemic vascular resistance, * statistical 

significance between all pregnant women and all non-pregnant 

women.  
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            There was relative higher mean heart rate in pregnancy 

which was progressive from first trimester through to third 

trimester.  The cardiac output was significantly higher in 

pregnancy progressively (6.03 ± 1.3 vs, 4.34 ± 1.1L/min, p< 

0.001). The maximum increase of heart rate and stroke volume 

was observed in the third trimester with about 38.7% increase in 

cardiac output contributed by 16% increase in heart rate and 20% 

increase in stroke volume. 

            The mean systemic vascular resistance was significantly 

lower in pregnancy which represented a progressive decline from 

the first through third trimester as shown in Table III. 

 

 

Table III: ANOVA Table Comparing the Haemodynamic variables among subjects in each trimester and controls 

 

 

Variables 

T1 

(N=24) 

Mean ± SD 

T2  

(N= 39) 

Mean ± SD 

T3  

(N= 33) 

Mean ± SD 

Controls(C)      

 

(N=100) 

 

Mean ± SD 

 

 

p-value 

 

 

Post Hoc 

Test§ 

Heart Rate 

(bpm) 

85.3 ± 10.4 88.7 ± 11.5 88.7 ± 10.2 75.8 ± 9.8 <0.001* T1>C 

T2>C 

T3>C 

 

SBP 

(mmHg) 

115.1 ± 16.1 110.9 ± 12.5 117.1 ± 13.8 119.1 ±13.6 0.048* T2<C 

T2<T3 

DBP 

(mmHg) 

68.1 ± 9.0 66.0 ± 8.5 71.7 ± 9.5 75.0 ± 10.0 <0.001* T1 < C 

T2 < C 

T2 < T3 

PP (mmHg) 47.1 ± 12.1 44.9 ± 10.5 45.4 ± 8.6 44.1 ± 15.0 0.893 - 

MAP 

(mmHg) 

83.7 ± 10.4 81.0 ±  8.7 86.8 ± 10.3 90.0  ±   8.8 <0.001* T2 < C 

SV (ml) 62.5 ± 10.9 66.8 ± 9.5 72.6 ± 15.9 57.3  ± 12.8 <0.001* T2 > C 

T3 > C 

T3 > T1 

CO (L/min) 5.32 ± 1.05 5.95 ± 1.27 6.42 ± 1.32 4.34 ±  1.11 <0.001* T2 > C 

T3 > C 

T3 > T1 

CI 3.23 ± 0.68 3.64 ± 0.69 3.65 ± 0.65 2.48 ± 0.67 <0.001* T2 > C 

T3 > C 

T3 > T1 

SVR (dyn x 

sec/cm5) 

1229.4 ± 

320.3 

1095.6 ± 

259.4 

1067.5 ± 

238.9 

1462.7 ± 

304.7 

<0.001* T2 > C 

T3 > C 

 

Key: SD= standard deviation, SBP= systolic blood pressure, DBP= diastolic blood pressure, MAP= mean arterial pressure, SV= stroke 

volume, CO= cardiac output, CI= cardiac index, SVR= systemic vascular resistance, T1= first trimester, T2= second trimester, T3= 

third trimester.  * Statistical significance among pregnant women in each trimester and controls. § Post hoc test with Bonferroni’s 

correction 

 

            The pregnant women showed significantly higher mean 

heart rate than non-pregnant women (87.3 ± 12.2 vs. 75.1 ± 

11.4bpm, p = <0.001). Sinus tachycardia was found to be 

significantly more in pregnant women than in non-pregnant 

women (11% vs. 0%, p=0.008), whereas bradycardia was rare and 

similar in both groups (2% vs. 0%, p=0.117) (Table IV).  

            All the participants had a background sinus rhythm. Atrial 

and ventricular premature complexes were rare in pregnancy. Left 

bundle branch blocks occurred significantly more in pregnant than 

non-pregnant women (22% vs. 1%, p< 0.001). Non-specific 

intraventricular conduction block was found in 57 (59%) of the 

pregnant group in the form of Rsr′, mostly in lead III, against 14 

(14%) in the control group. Similarly, Rsr′ pattern was found in 

lead avF in 36 (38%) of the pregnant group, against 5 (5%) of the 

control (OR = 6.324, CI = 2.299–17.4393, p = 0.0105). Table IV 

 

Table IV:  Electrocardiographic parameters of Subjects and Controls 

 

 Subjects  

N = 96 (%) 

Controls 

N= 100  (%) 

OR (95% Confidence 

interval) 

p-value  

Number 96 (100%) 100 (100%)   

Bradycardia 1 (1%) 3 (3%) 0.192 (0.020-1.889) 0.117 
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Tachycardia 11 (11%) 1 (1%) 0.597 (0.524-0.681) 0.008* 

APC 1 (1%) 1 (1%) 0.596 (0.037-9.708) 0.713 

VPC 1 (1%) 0 1.606 (1.423-1.813) 0.437 

LBBB 22 (23%) 1 (1%) 7.0 (2.223-12.032) <0.001* 

Rsr’ in lead III 57 (59%) 14 (14%) 4.853 (2.301-10.236) <0.001* 

Rsr’ in lead aVF 36 (38%) 5 (5%) 6.324 (2.299-17.4393) <0.001* 

Prolonged PRI 0 2 (2%) 0.367 (0.299-0.450) 0.066 

Shortened PRI 0 0 - - 

Prolonged QTc 11 (11%) 4 (4%) 0.524 (0.161-1.705) 0.276 

Shortened QTc 2 (2%) 0 0.620 (0.549-0.701) 0.270 

 

Key: SD= standard deviation, APC= atrial premature complex, VPC= ventricular premature complex LBBB= left bundle branch block, 

PRI= PR interval, OTc= corrected QT interval,* Statistical significance between all Subjects and controls. 

 

            The mean frontal plane QRS axis was within the limit of 

normal in all study participants but there was a leftward trend in 

the pregnant women as opposed to the non-pregnant control (35.4 

Vs. 48.4ᵒ, p = 0.001). There was also a progressive leftward trend 

from the first to the third trimester as shown in Table V. 

 

 

Table V: ANOVA table comparing the Electrocardiographic parameters among subjects in each trimester and Controls 

 

 

Variables 

T1 

(N=24) 

Mean ± SD 

T2  

(N= 39) 

Mean ± SD 

T3  

(N= 33) 

Mean ± SD 

Controls (C)      

 

(N=100) 

 

Mean ± SD 

 

 

p-value 

 

 

Post Hoc 

Test§ 

ECG HR 

(bpm) 

85.5 ± 10.5 86.7 ± 11.9 89.4 ± 14.0 75.1 ± 11.4 <0.001* T1 > C 

T2 > C 

T3 > C 

QRS axis (°) 38.3 ± 24.5 36.6 ± 22.0 30.6 ± 26.3 48.4 ± 18.7 <0.001* T3 < C 

p-wave axis 

(°) 

40.5 ± 9.0 38.7 ± 19.1 34.0 ± 15.7 47.4 ± 19.7 0.028* T3 < C 

 

T-wave axis 

(°) 

26.7 ± 15.7 31.7 ± 12.3 28.1 ± 11.7 30.4 ± 11.5 0.938 - 

PR interval 

(ms) 

155.7 ± 22.7 150.3 ± 22.4 149.0 ± 22.4 163.9 ± 25.6 0.020* T3 < C 

QTc (ms) 399.4 ± 80.7 401.5 ± 25.5 398.1 ± 62.7 396.0 ± 30.1 0.018* T3 < C 

 

Key: SD= standard deviation, HR= heart rate, QTc = corrected QT interval * statistically significant. T1= first trimester, T2= second 

trimester, T3= third trimester.  * Statistical significance among pregnant women in each trimester and controls. § Post hoc test with 

Bonferroni’s correction 

 

V. DISCUSSION 

            There are fewer women in the first trimester due to delayed 

antenatal care visits common in this environment. The mean age 

was similar between the pregnant women and controls. The mean 

weight and body mass index (BMI) of pregnant women were 

significantly higher than those of the controls. The decrease in the 

systolic, diastolic and mean arterial pressures observed in the 

pregnant women was due to a decline in the systemic vascular 

resistance associated with pregnancy as shown in this study.  

            Compared with the age-matched control, this study 

demonstrated a 39% increase in cardiac output which represented 

a progressive increase from the first trimester through to the third 

trimester. The individual contribution of stroke volume and heart 

rate was 23% and 16% respectively. This is similar to studies by 

Desai et al. 18 and Mabie et al.19  

            In the meta-analysis of cross-sectional studies, Van oppen 

et al20 showed a trend to a lower cardiac output in the third 

trimester compared with the second, the authors observed large 

ranges in cardiac output among the different studies that did not 

allow for any firm conclusions. However, in the 6 longitudinal 

studies evaluated, Van Oppen found that cardiac output between 

the second and third trimesters plateaued, decreased, or increased. 

Of these, the 4 studies with comparable techniques still showed 

striking differences in the course of cardiac output in the third 

trimester, with Duvekot et al.21 showing a decrease of 11.5%, no 

change by Robson et al.22 and increases of 9.3% by Mabie et al.19 

and 16.4% by Thomsen et al.23 Although design differences and 

measurement techniques among studies can explain some of the 

reported differences in maternal hemodynamics in normal 

pregnancy, most researchers concur that patient factors rather than 

measurement error are largely responsible for discrepancies in 

reported studies.  

            Also, as shown in this study and others,24 parity correlates 

with cardiac output, so over-representation of women with higher 
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parity in the third trimester could also result in higher cardiac 

output relative to the second trimester. 

            The discrepancies observed in cardiac output in the third 

trimester could also be a result of maternal position during the 

examination as lying in the supine position is expected to decrease 

stroke volume by up to 5%.25–27 This is due to the compression of 

the inferior vena cava by the uterus especially in the third trimester 

when the weight of the uterus is increased.28  

            Though the mean heart rate in pregnancy is within the 

limits of normal, pregnancy was found to cause an increase of 12 

beats per minute with up to 11% having tachycardia (OR= 0.597, 

confidence interval= 0.524-0.681). No documentation of 

bradycardia in pregnancy. This finding is similar to the earlier 

reports that found a marginal increase in heart rate by about 10-20 

beats per minute29,30 and that of Akinwusi et al.12 who found 

tachycardia in about 9% of pregnant women against 3% of control 

in a study of 69 pregnant women. 

            The occurrence of APC and VPC is not significantly 

higher in pregnancy, both occurring in 5% of pregnant women 

against 3% and 1% of control. Left bundle branch block and 

nonspecific intraventricular blocks in form of Rsr pattern in aVF 

and/or lead III are significantly more common in the pregnant 

women than the controls. This report is similar to the finding of 

Akinwusi et al.12 However, Shotan et al.31 showed a prevalence of 

isolated APC and VPC in a population of normal pregnant women 

with complaints of palpitation, dizziness, or syncope to be up to 

56% and 59% respectively while multifocal VPCs occurred in 

12%. 

 

            This study also suggests that there is a leftward 

displacement of QRS axis with advancing pregnancy. There is also 

a negative correlation between gestational age and the QRS axis.  

            This finding is similar to the report of Iwobi et al.11  

            This finding of leftward shift could be explained by the left 

ventricular hypertrophy which is progressive from the first to the 

third trimester. Also, the pressure effect of the enlarging uterus on 

the diaphragm and consequent on the apex of the heart which 

would then be shifted leftwards 

 

            The return of the QRS axis to its original pre-pregnancy 

direction thought to occur in late pregnancy32, or after delivery33, 

is thought to be a consequence of lightening – the process whereby 

the uterus assumes a lower position, thereby releasing the pressure 

it exerted 

earlier in the pregnancy on the diaphragm34 

 

ACKNOWLEDGMENT 

            This is to appreciate my supervisors, members of staff of 

the Cardiology department LAUTECH Teaching Hospital 

Ogbomoso and everyone who have contributed to the success of 

this work. A big thank you to you all. 

 

Funding: None 

 

Conflict of interest: None declared  

 

REFERENCES 

[1] 1.  Walker ARP, Walker BF. The bearing of race, sex, age, and nutritional 
state on the precordial electrocardiograms of young South African Bantu and 
Caucasian subjects. Am Heart J [Internet]. 1969 [cited 2022 Jun 
9];77(4):441–59. Available from: https://pubmed.ncbi.nlm.nih.gov/5773735/ 

[2] 2.  Seriki O, Smith AJ. The electrocardiogram of young Nigerians. Am 
Heart J [Internet]. 1966 [cited 2022 Jun 9];72(2):153–7. Available from: 
https://pubmed.ncbi.nlm.nih.gov/5915555/ 

[3] 3.  Araoye M A: Morphological classification of ST-T waveforms in the 
ECG of healthy adult Nigerians. W.Afr. J. Med. 1984. 2(4):177 - Google 
Search [Internet]. [cited 2022 Jun 9].  

[4] 4.  Hollander AG, Crawford JH. Roentgenologic and electrocardiographic 
changes in the normal heart during pregnancy. American Heart Journal. 1943 
Sep 1;26(3):364–76.  

[5] 5.  Lyons G. Saving Mothers’ Lives: Confidential Enquiry into Maternal 
and Child Health 2003-5. International Journal of Obstetric Anesthesia. 2008 
Apr;17(2):103–5.  

[6] 6.  Landt H, Benjamin JE. Cardiodynamic and electrocardiographic 
changes in normal pregnancy. American Heart Journal. 1936;12(5):592–607.  

[7] 7.  Berg CJ, Callaghan WM, Syverson C, Henderson Z. Pregnancy-related 
mortality in the United States, 1998 to 2005. Obstet Gynecol [Internet]. 2010 
Dec [cited 2022 Jun 9];116(6):1302–9. Available from: 
https://pubmed.ncbi.nlm.nih.gov/21099595/ 

[8] 8.  Carruth JE, Mirvis SB, Brogan DR, Wenger NK. The 
electrocardiogram in normal pregnancy. Am Heart J [Internet]. 1981 [cited 
2022 Jun 9];102(6 Pt 1):1074–5. Available from: 
https://pubmed.ncbi.nlm.nih.gov/7315707/ 

[9] 9.  Zatuchnij. The electrocardiogram in pregnancy and pueperium. Am 
Heart J.1951;42:11 - Google Search [Internet]. [cited 2022 Jun 9].  

[10] 10.  Wenger NK, Hurst JW, Strozier VN. ELECTROCARDIOGRAPHIC 
CHANGES IN PREGNANCY. Am J Cardiol [Internet]. 1964 [cited 2022 
Jun 9];13(6):774–8. Available from: 
https://pubmed.ncbi.nlm.nih.gov/14175532/ 

[11] 11.  Iwobi NN, Dapper D v. QRS axis deviation in Nigerian women during 
normal pregnancy. West Afr J Med [Internet]. 2002 [cited 2022 Jun 
9];21(3):241–3. Available from: https://pubmed.ncbi.nlm.nih.gov/12744578/ 

[12] 12.  Akinwusi PO, Oboro VO, Adebayo RA, Akintunde AA, Adeniji AO, 
Isawumi IA, et al. Cardiovascular and electrocardiographic changes in 
Nigerians with a normal pregnancy. Cardiovascular Journal of Africa. 
2011;22(2):71–5.  

[13] 13.  THE FULL HISTORY OF OGBOMOSO | WOVEN HISTORY. MY 
WOVEN WORDS [Internet]. 2019 Mar 13 [cited 2022 Jun 9]; Available 
from: https://mywovenwords.com/2019/03/the-full-history-of-
ogbomoso.html 

[14] 14.  Reporters E. Origin of Ogbomoso, Oyo state. Emporium Reporters 
[Internet]. [cited 2022 Jun 9]; Available from: 
https://emporiumreporters.com.ng/origin-of-ogbomoso-oyo-state/ 

[15] 15.  Cobb K. Calculating sample size for a case control study [Internet]. 
[cited 2012 Jan 1]. Available from: 
www.stanford.edu|~Kcobb/hrp261/cobb8.ppt - Google Search [Internet]. 
[cited 2022 Jun 9].  

[16] 16.  Kligfield P, Gettes LS, Bailey JJ, Childers R, Deal BJ, Hancock EW, et 
al. Recommendations for the standardization and interpretation of the 
electrocardiogram: Part I: The electrocardiogram and its technology: A 
scientific statement from the American Heart Association 
Electrocardiography and Arrhythmias Committee, Council on Clinical 
Cardiology; the American College of Cardiology Foundation; and the Heart 
Rhythm Society. Circulation [Internet]. 2007 Mar 13 [cited 2022 Jun 
9];115(10):1306–24. Available from: 
https://www.ahajournals.org/doi/abs/10.1161/circulationaha.106.180200 

[17] 17.  M.A A. Basic Electrocardiogramphy. Nathadex publishers Ilorin, 
kwara state Nigeria. 2004;8.  

[18] 18.  Desai D.K, Moodley J NDP. Echocardiographic assessment of 
cardiovascular hemodynamics in normal pregnancy. obstet Gynaecol. 
2004;104:20–9.  

[19] 19.  Mabie WC, DiSessa TG, Crocker LG, Sibai BM, Arheart KL. A 
longitudinal study of cardiac output in normal human pregnancy. Am J Obstet 
Gynecol [Internet]. 1994 [cited 2022 Jun 11];170(3):849–52. Available from: 
https://pubmed.ncbi.nlm.nih.gov/8141215/ 

http://dx.doi.org/10.29322/IJSRP.12.07.2022.p12752
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 12, Issue 7, July 2022              467 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.12.07.2022.p12752    www.ijsrp.org 

[20] 20.  AC van O, RH S, HW B. Cardiac output in normal pregnancy: a critical 
review. Obstet Gynecol [Internet]. 1996 Feb [cited 2022 Jun 11];87(2):310–
8. Available from: https://pubmed.ncbi.nlm.nih.gov/8559545/ 

[21] 21.  Duvekot JJ, Cheriex EC, Pieters FAA, Menheere PPCA, Peeters LLH. 
Early pregnancy changes in hemodynamics and volume homeostasis are 
consecutive adjustments triggered by a primary fall in systemic vascular tone. 
Am J Obstet Gynecol [Internet]. 1993 [cited 2022 Jun 11];169(6):1382–92. 
Available from: https://pubmed.ncbi.nlm.nih.gov/8267033/ 

[22] 22.  Robson SC, Hunter S, Boys RJ, Dunlop W. Serial study of factors 
influencing changes in cardiac output during human pregnancy. Am J Physiol 
[Internet]. 1989 [cited 2022 Jun 11];256(4 Pt 2). Available from: 
https://pubmed.ncbi.nlm.nih.gov/2705548/ 

[23] 23.  Thomsen JøK, Fogh‐Andersen N, Jaszczak P, Glese J. Atrial natriuretic 
peptide (ANP) decrease during normal pregnancy as related to hemodynamic 
changes and volume regulation. Acta Obstet Gynecol Scand [Internet]. 1993 
[cited 2022 Jun 11];72(2):103–10. Available from: 
https://pubmed.ncbi.nlm.nih.gov/8383404/ 

[24] 24.  Turan OM, de Paco C, Kametas N, Khaw A, Nicolaides KH. Effect of 
parity on maternal cardiac function during the first trimester of pregnancy. 
Ultrasound Obstet Gynecol [Internet]. 2008 Dec [cited 2022 Jun 
11];32(7):849–54. Available from: 
https://pubmed.ncbi.nlm.nih.gov/18536067/ 

[25] 25.  McLENNAN FM, HAITES NE, RAWLES JM. Stroke and minute 
distance in pregnancy: a longitudinal study using Doppler ultrasound. Br J 
Obstet Gynaecol [Internet]. 1987 [cited 2022 Jun 11];94(6):499–506. 
Available from: https://pubmed.ncbi.nlm.nih.gov/3304398/ 

[26] 26.  RAWLES JM, SCHNEIDER KTM, HUGH R, HUCH A. The effect of 
position and delay on stroke and minute distance in late pregnancy. Br J 
Obstet Gynaecol [Internet]. 1987 [cited 2022 Jun 11];94(6):507–11. 
Available from: https://pubmed.ncbi.nlm.nih.gov/3304399/ 

[27] 27.  Campos O, Pfeferman A, Andrade JL. Doppler echocardiography 
evaluation of cardiac output during normal pregnancy. Arq Bras Cardiol 
1990;55:173B - Google Search [Internet]. [cited 2022 Jun 11].  

[28] 28.  Kerr MG. THE MECHANICAL EFFECTS OF THE GRAVID 
UTERUS IN LATE PREGNANCY. J Obstet Gynaecol Br Commonw 
[Internet]. 1965 [cited 2022 Jun 11];72(4):513–29. Available from: 
https://pubmed.ncbi.nlm.nih.gov/14341106/ 

[29] 29.  Michael R Foley. Maternal cardiovascular and hemodynamic 
adaptations to pregnancy. In: Uptodate 19.3 - Google Search [Internet]. [cited 
2022 Jun 11].  

[30] 30.  Maroo A, Raymond R. Pregnancy and heart disease. Related live CME: 
9th Annual Intensive Review of Cardiology, August, 17–21, 2007. - Google 
Search [Internet]. [cited 2022 Jun 11].  

[31] 31.  Shotan A, Ostrzega E, Mehra A, Johnson J v., Elkayam U. Incidence of 
arrhythmias in normal pregnancy and relation to palpitations, dizziness, and 
syncope. Am J Cardiol [Internet]. 1997 Apr 15 [cited 2022 Jun 
11];79(8):1061–4. Available from: 
https://pubmed.ncbi.nlm.nih.gov/9114764/ 

[32] 32.  Konki V. The electrocardiogram of the heart in pregnancy and 
puerperium. Jap. J. Obst. Gynec. 1929; 12: 2 - Google Search [Internet]. 
[cited 2022 Jun 9].  

[33] 33.  6. Feldman L, Hill HH. The electrocardiogram of the normal heart in 
pregnancy. Am. Heart. J. 1935; 10: 110-117 - Google Search [Internet]. [cited 
2022 Jun 9].  

[34] 34.  Hollander AG, Crawford JH. Roentgenologic and electrocardiographic 
changes in the normal heart during pregnancy. Am. Heart. J. 1943; 26: 364-
376 - Google Search [Internet]. [cited 2022 Jun 9]. 

 

AUTHORS 

First Author – Dr Kareem Lookman Olalekan, Department of 

Internal Medicine, Cardiology Unit, University of Medical 

Sciences, Ondo State Nigeria, heartlookman@gmail.com 

Second Author – Dr Akintunde Adeseye Abiodun, Department 

of Internal Medicine, Cardiology Unit, LAUTECH Teaching 

Hospital Ogbomoso, Oyo State Nigeria, 

akintundeadeseye@yahoo.com 

Third Author – Prof. Opadijo Oladimeji George, Department of 

Internal Medicine, Cardiology Unit, LAUTECH Teaching 

Hospital Ogbomoso, Oyo State Nigeria 

Fourth Author – Prof. Familoni Oluranti Babatope, Department 

of Cardiology Olabisi Onabanjo University Teaching Hospital, 

Sagamu Ogun State Nigeria, drrantifamiloni@yahoo.com 

 

Correspondence Author – Dr Kareem Lookman Olalekan 

Address: Department of Internal Medicine, Cardiology Unit, 

University of Medical Sciences, Ondo State Nigeria 

Email: heartlookman@gmail.com 

Phone number: +2348035025959 

 

 

 

 

 

 

http://dx.doi.org/10.29322/IJSRP.12.07.2022.p12752
http://ijsrp.org/

