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ABSTRACT

Background: Cardiovascular disease (CVD) is the most frequent diagnosis in elderly people and is
the leading cause of death in both men and women older than 65 years of age. Age-related
vulnerability to CVD is compounded by the cumulative effect of the normal aging process and
cardiovascular risk factors over a lifetime. The study assessed the prevalence of
electrocardiographic and echocardiographic abnormalities in patients older than 60 years at the
geriatric unit of the University of Port-Harcourt Teaching Hospital.

Methods: A cross-sectional study was conducted over 50 patients admitted to the geriatric ward
over one year. The subjects underwent blood pressure and anthropometric parameters clinical
examinations. Evaluation of the cardiovascular system was done using resting electrocardiogram
and echocardiography.

Results: The mean age of the subjects was 68.316.3 years with a female preponderance. Out of
the 50 studied patients, 44 were admitted with a diagnosis of heart failure (HF). Preserved ejection
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fraction was present in 27 out of the 44 patients admitted for HF. Forty-seven patients had an
abnormal LV geometry ranging from concentric remodeling to eccentric LV hypertrophy. Diastolic
dysfunction was present in majority of the respondents 42 (84%). Resting ECG showed varying
degrees of rhythm disturbances. Sinus tachycardia, bradycardia and left anterior fascicular blocks
were the most prevalent rhythm disorders. Electrocardiographic LVH and left atrial abnormalities
were present in 21 and 27 patients respectively. Prolonged QTc was present in only 4 patients.

Conclusion: Electrocardiographic and ultrasound abnormalities are common in elderly patients and
this also reflects the high prevalence of CVD in these groups of patients. Thus, resting ECG and
ultrasound should routinely be incorporated as one of the baseline assessments for elderly patients
to identify potentially serious heart conditions and also serves as a basis for comparison during

subsequent hospitalization.

Keywords: Elderly; cardiovascular disease; ECG; echo; Nigeria.

1. INTRODUCTION

Old age has been agreed upon by the United
Nations and set at a cut off of 60 years [1]. The
World Health Organization has suggested that
the chronological age of 50 years seems to
correlate with the conditions present in a
developing continent like Africa. However,
Nigerians mostly agree upon the criteria used to
define old age in the developed world [2,3].

A lot of research literature exists on the effects of
aging on the heart. Lakatta et al. [4]
demonstrated that decreased vascular
compliance altered the normal arterial structure
as age increased; a concept which may
singularly  explain the isolated systolic
hypertension in older people [5,6] Increasing age
also comes with more cardiovascular risk factors.
In Nigerian patients, a sedentary lifestyle, [7,8]
poor feeding habits, unhealthy diet choices, [9,
10] hypertension, obesity, and dyslipidemia [11,
12] are amongst the leading risk factors for
cardiovascular disease.

In poor resource settings like Nigeria, Patients'
assessment includes taking a proper history,
clinical examination, and basic routine testing.
echocardiogram or electrocardiograms are
considered luxuries rather than necessities in old
people and are not routinely incorporated into
patients’ clinical assessments. However, In the
developed world, there is increased use of
echocardiography and electrocardiography in old
people possibly due to previous research [13,14]
showing that cardiac abnormalities could result
from any of multiple pathologies present in old
age and that early diagnosis of cardiac disease
in the elderly is beneficial to help curb
complications, institute intervention strategies
early, and improve the quality of life.

Echocardiography is a useful tool in diagnosing a
host of cardiac abnormalities such as valvular

heart diseases and determining the underlying
pathology especially in cases of heart failure [15].
This cannot be definitively done with the use of
clinical examinations as much as it would be if a
cardiac imaging investigation such as an
echocardiogram is added to support the clinical
findings in these patients [15]. An assessment of
common pathologies present in old people may
make physicians more inclined to encourage
older people to have a routine ECG or ultrasound
assessment. Published evidence exists for their
necessity routinely but knowledge of pathologies
in this age group could enhance geriatric care
through specific goal-oriented diagnostic testing
that will be a very useful adjunct to history taking
and clinical examinations in this group of patients.
This study aims to determine the pathologies
present on echocardiographic and
electrocardiographic assessments of old people
attending the University of Port Harcourt
Teaching Hospital Geriatric care unit.

2. METHODOLOGY
2.1 Study Sample

Fifty consecutive Adults aged 60 years or more
and attending the Geriatric Unit of the University
of Port Harcourt Teaching Hospital (UPTH), Port
Harcourt, Nigeria met the study inclusion criteria.
All patients irrespective of the presence or
absence of hypertension or other cardiovascular
diseases or comorbidities were recruited for the
study.

2.2 Echocardiogram Measurements

All patients had Trans-thoracic echocardiography
done using a mobile Sonoscape S8 machine
equipped with a 2.5 Hz cardiac probe. A Cardio-
M Medical Econet® machine was used to do the
12- lead ECG and all evaluation was done at the
geriatric unit in UPTH. Each subject was briefed
on the non- invasive nature of the procedure to




allay fear and anxiety. The ECG parameters
including LVH left or right atrial abnormalities,
rhythm disturbances, QT interval prolongation,
ST-T abnormalities, and presence of pathological
Q waves were assessed and reported according
to the Minnesota code for interpretation of ECG
abnormalities.

Two- dimensional (2D), M-mode, pulse-wave,
continuous-wave and color Doppler echocardio-
graphy assessment was done with the subject in
the left lateral decubitus position and targeted
echocardiographic estimations were taken using
the internal analysis software of the machine.
Two - Dimensional Oriented Motion — mode
measurements of left atrial diameter (LAD), aortic
size (AO), interventricular septal thickness in
diastole (IVSd), left posterior wall thickness in
diastole (LVPWd), and left ventricular end-
diastolic diameter (LVEDd) just beyond the tips
of the mitral valve leaflets were obtained from the
parasternal long-axis view according to the
American Society of  Echocardiography
Guidelines. Left ventricular mass in grams was
calculated using the American Society of

Echocardiography formula modified by Devereux.

LVM (gm) = 0.8 x [1.04 (LVIDd +PWDd
+IVSDd)® - LVIDd?] +0.6g

Left ventricular mass was indexed to body
surface area using cut-off values of 115 g/m2
and 95 g/m2 for men and women respectively.
Relative wall thickness was also calculated as 2
x posterior wall thickness in end-diastole divided
by LV end-diastolic diameter. A partition value of

0.42 for RWT was used for both men and women.

The left ventricular diastolic pattern was
assessed by Echo pulsed Doppler analysis
according to the American Society of
Echocardiography and European Association of
Cardiovascular Imaging Guidelines. The
diastolic mitral flow assessed by early diastolic
peak velocity (E), the ratio of E to A (E/A) and the
deceleration time of the early mitral velocity were
recorded with the sample volume at the mitral
leaflet tips.
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2.3 Data Analysis

Data obtained were entered and analyzed using
the International Business Machines - Statistical
Product and Service Solutions version 20.0 (IBM
- SPSS). Categorical data were presented as
frequencies and percentages while continuous
data were presented as means and standard
deviations. Categorical data were compared
using the chi-square test, while continuous data
were compared using the independent t-test. A
p-value of 0.05 was set as the significant level for
all statistical comparisons made.

3. RESULTS

The mean age (SD) of respondents in the study
was 68.3 (6.3) years. There were more females
than males in the study (F: M ratio = 2.3:1). Out
of the 50 studied subjects, 34 respondents were
between the ages of 60 and 70 years while 16
subjects were aged 71 years and above as
shown in Table 1.

Cardiovascular indices assessed by gender
showed a significantly higher mean diastolic
blood pressure in females when compared to
their male (p = 0.011) as shown in Table 2.

Another comparison of cardiovascular indices by
age group showed no significant differences in all
parameters between patients aged 60 to 70
years of age when compared to those aged 71
years and above as shown in Table 3.

Forty- four (88%) of the subjects were diagnosed
to have heart failure using the Framingham
criteria with the majority, 27 (61.4%) being
managed for heart failure with a preserved
ejection fraction (HFpEF) as shown in Fig. 1.

Echocardiographic findings showed only three
out of all the studied subjects had a normal left
ventricular geometry (NG). Most of the patients
studied had either Concentric Hypertrophy (CH)
or Eccentric Hypertrophy (EH) as shown in Fig. 2.

Table 1. Socio-demographic distribution of subjects

Variable Frequency (n =50) Percentage (%)
Gender

Male 15 30.00

Female 35 70.00

Age group

60 -70 34 68.00

71 and above 16 32.00

Mean age +SD 68.3+6.3
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Table 2. Average cardiovascular indices by gender

Variable Female Male T-test (p-value)
Systolic BP 126.4+19.6 121.8124.4 0.4880
Diastolic BP 72.019.5 64.4+9.1 0.0108*
AVD 1.8+0.2 1.6+0.3 0.1459
AODd 2.620.5 3.0£0.5 0.0343*
E 95.2+27.3 83.6+33.1 0.2037
A 56.9+21.3 46.3£19.1 0.1038
E/A 1.9+0.7 21413 0.4332
QTC 426.0+£20.3 441.4+25.0 0.0268*
EDV 156.5+63.4 148.4+43.5 0.6554
ESV 97.9+79.3 100.1+58.1 0.9249
SV 58.11+24.6 47.9427.2 0.2000
EF 61.1£16.5 57.2+16.6 0.4525
FS 31.0+9.8 29.2+8.6 0.5456
IVSD 1.1+0.2 1.2+0.3 0.6293
LVIDd 5.410.7 5.4+0.7 0.8977
LVM(g) 292.5+137.4 293.5+135.2 0.9819
LVMI(g/m?) 165.5+£70.9 166.8+69.1 0.9506
LAD 4.3+0.7 4.5+0.7 0.4806
TAPSE 1.7+0.3 1.710.4 0.6226
LVPWd 1.2+0.2 1.2+0.3 0.8872
RWT 0.4+0.1 0.4+0.1 0.8462
*Difference is statistically significant (p < 0.05)
Table 3. Average cardiovascular indices by age group

Variable 60 — 70 years 271 years T-test (p-value)
Systolic BP 123.0£22.5 129.3+17.2 0.3249
Diastolic BP 71.249.2 66.7+11.1 0.1417
AVD 1.7+0.2 1.8+0.2 0.3204
AODd 2.840.5 2.6+0.6 0.4094
E 90.5+30.6 94.2+27 1 0.6818
A 55.2+21.2 50.5+20.9 0.4753
E+A 1.9+1.0 2.1+0.9 0.4796
EDV 150.2454.2 162.1£65.9 0.5061
ESV 94.9+69.3 106.4+82.1 0.6083
SV 54.9+26.3 55.3+24.8 0.9606
EF 59.9+16.1 60.1£17.8 0.9809
FS 31.118.8 29.5+10.9 0.6065
IVSD 1.1£0.3 1.1+0.2 0.8576
LVIDd 5.410.7 5.5+0.8 0.6690
LVM 286.7+133.9 305.8+141.9 0.6474
LVMI 164.8+68.1 168.1£74.9 0.8764
LAD 4.5+0.7 4.2+0.8 0.2556
TAPSE 1.7+£0.3 1.8+0.4 0.1847
LVPWd 1.2+0.2 1.2+0.2 0.9774
RWT 0.440.1 0.4+0.1 0.7090

Difference is not statistically significant (p > 0.05) for all parameters

Diastolic dysfunction was present in the majority
of subjects 42 (84%). Twenty patients had a
grade 1 diastolic dysfunction (40%) while 12
(24%) had grade 2 diastolic dysfunction with 8
patients each having grade 3 diastolic

dysfunction and normal diastolic function
respectively (Fig. 3).

The aortic root dimension was significantly higher
in the male subjects compared with the females
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(p = 0.034). Valve dysfunction abnormalities regurgitation 9 (18%), Pericardial effusion (PE)
noted to be present in this study were aortic ranging from mild to moderate was present in 23
regurgitation 6 (12%), aortic stenosis 2 (4%), patients (19 mild PE vs 4 moderate PE) as
mitral regurgitation 12 (24%) and tricuspid shown in Table 4.

B No Heart Failure (n=6)

M Heart Failure (n=44)

Fig. 1. Frequency of heart failure by Farmingham's criteria

B CH (n=24)
ECR(n=8)
E EH (n=15)
u NG (n=3)

Fig. 2. Distribution of ventricular geometry
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B GRADE 1 (n=20)

T e —— [ GRADE 2 (n=12)

m GRADE 3 (n=8)
GRADE 4 (n=2)
m NORMAL (n=8)

Fig. 3. Distribution of diastolic dysfunction

Table 4. Distribution of valve dysfunction abnormalities

Valve dysfunction Frequency Percent
AR 3 6%

AS 2 4%

MR 3 6%
MR/TR 4 8%
MR/TR/AR 5 10%
None 33 66%
Total 50 100%

AR: Aortic Regurgitation, AS: Aortic Stenosis, MR: Mitral Regurgitation, TR: Tricuspid Regurgitation

Tables 5 shows electrocardiographic left atrial
enlargement and left ventricular hypertrophy
were present in 27 and 21 patients respectively
and both had a higher occurrence in females and
amongst patients aged 60 to 70 years. There
was no statistically significant difference in
comparison of left atrial enlargement between

gender and between both age groups (p = 0.19
and 0.15 respectively). Left ventricular
hypertrophy and ejection fraction also showed no
statistically significant difference when compared
between both groups of age and gender (p =0.14
and 0.53 respectively).

Table 5. LAE and LVH distribution by age groups and gender

Variables LAE LVH

YES NO YES NO
Age groups
60 — 70 (n=34, %) 19 (55.88) 15 (44.12) 20 (58.82) 14 (41.18)
=71years (n = 16, %) 8 (50.0) 8 (50.0) 1(6.25) 15 (93.75)
Chi-Square (p-value) 0.15 (0.6970)** 12.34 (0.0004)*
Gender
Female (n=35, %) 21 (60.0) 14 (40.0) 14 (40.0) 21 (60.0)
Male (n =15, %) 6 (40.0) 9 (60.0) 7 (46.7) 8 (53.3)

Chi-Square (p-value) 1.69 (0.1934)**

0.19 (0.6616)**
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Table 6. Distribution of rhythmic dysfunction by gender

Rhythm DIS Female Male Chi-square
(p-value)
1% degree A-V Block 0(0.0) 6 (40.0) 15.90 (0.0001)*
3" degree A-V Block 1(2.9) 0(0.0) 0.43 (0.5084)
Atrial fibrillation 2(5.7) 0(0.0) 0.89 (0.3447)
Sinus Bradycardia 6 (17.1) 0(0.0) 2.92 (0.0873)
Left anterior fascicular block 1(2.9) 6 (40.0) 12.03 (0.0005)*
Normal 3(8.6) 1(6.7) 0.05 (0.8200)
Premature atrial complexes 0 (0.0) 1(6.7) 2.38 (0.1228)
Right bundle branch block 6(17.1) 0(0.0) 2.92 (0.0873)
Sinus Tachycardia 10 (28.6) 1(6.7) 2.93 (0.0866)
Total 29 (100.0) 15 (100.0)
*Difference is statistically significant (p < 0.05)
Table 7. Distribution of rhythmic dysfunction by age-group

Rhythm DIS 60 - 70 years 271years Chi-square (p-value)

1% degree A-V Block 6 (17.6) 0(0.0) 3.20 (0.0735)
3" degree A-V Block 1(2.9) 0 (0.0) 0.48 (0.4883)
Atrial fibrillation 0(0.0) 2 (12.5) 4.42 (0.0353)*
Sinus Bradycardia 5(14.7) 1(6.3) 0.73 (0.3907)
Left anterior fascicular block 6 (17.6) 1(6.3) 1.17 (0.2786)
Normal 3(8.8) 1(6.3) 0.09 (0.7543)
Premature atrial complexes 0(0.0) 1(6.3) 2.16 (0.1408)
Right bundle branch block 6 (17.6) 0(0.0) 3.20 (0.0732)
Sinus Tachycardia 7 (20.6) 4 (25.0) 0.12 (0.7253)
Total 34 (100.0) 10 (100.0)

*Difference is statistically significant (p < 0.05)
The QTc interval was significantly higher in left ventricular hypertrophy, and left atrial

females compared to their male counterparts (p
= 0.023). The commonest rhythm disorders were
sinus tachycardia, bradycardia, and left anterior
fascicular blocks at 28.6%, 14%, and 17.1%
respectively. Other rhythm abnormalities seen
were atrial and ventricular ectopic and right
bundle branch blocks, atrial fibrillation, and
Atrioventricular blocks. Atrial fibrillation was
reported in 2(4%) of the studied subjects and this
was exclusively seen in the subjects aged 71 and
above as shown in Tables 6 and 7.

4. DISCUSSION

Increasing age is a background for the
development of cardiovascular disease and heart
failure although not a direct cause of it [16]. Age-
related changes result in vascular wall thickening,
left ventricular wall hypertrophy and diastolic
dysfunction all resulting from an increase in size
and number of cardiac smooth muscle [17-20]
leading to significant changes in diastolic function
[21]. This may account for why the maijority of
patients in this study had diastolic dysfunction,

enlargement.

Old age is also associated with slower atrial
filling due to reduced compliance of the left
ventricle with impaired relaxation during diastole
notable on echocardiography [22]. Besides, the
presence of diastolic dysfunction in the absence
of systolic dysfunction accounts for the prevalent
type of heart failure commonly seen in the elderly
[23]. Thus, the finding of a higher number of
older people with heart failure with preserved
ejection fraction in this study is comprehensible.

Aortic stenosis is the commonest valvular heart
disease in older people attributable possibly to
increase  longevity [24]. Valvular heart
abnormalities tend to occur in older age groups
as well as young patients even in newborns
(from congenital etiologies mostly). The etiology
of valvular abnormalities in the elderly is mainly
due to degenerative causes. There are also very
little gender dissimilarities in the occurrence of
valvular abnormalities save for a few cases such
as rheumatic mitral stenosis which is more
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prevalent in women [25]. Although absent in this
study. Furthermore, the risk factors for valvular
heart diseases are similar to those for other
cardiovascular disorders (sedentary lifestyle,
obesity, and dyslipidemia) which are associated
with increasing age [16,17,26].

The severity of valvular heart disease also
worsens with age [26] and its diagnosis using
cardinal clinical features may be difficult as
eliciting the symptoms in this group of patients is
challenging making the use of diagnostic
adjuncts such as echocardiography beneficial [27]
Noteworthy, it is not to be used independently for
clinical decision-making but to be correlated with
history and clinical examination findings [28].

With advances in medical care, the number of
older people is increasing consequently the
prevalence of cardiac abnormalities. Pre-existing
literature has noted that rhythm disorders are a
known cause of morbidity and mortality in older
people [29]. The changes in rhythm have been
noted to be due to a host of degenerative and
other changes such as a reduction in the
pacemaker cell functions and quantity, impaired
calcium metabolism and sympathomimetic
factors [30].

Earlier studies have also shown that atrial
fibrillation and other rate abnormalities are in part
explained by myocardial inflammation mediated
through non-specific pro-inflammatory cytokines
that cause abnormal calcium function leading to
predispositions of old people to arrhythmias [31].
Thus, the various rate abnormalities seen in the
old patients studied are in consistence with
earlier published works.

First-degree Atrioventricular blocks are usually
asymptomatic and can be diagnosed on
electrocardiography, other conduction abnor-
malities such as bradycardia and third-degree A-
V block reported could also be as a result of
degenerative changes in the cardiac conducting
system. Although the Atrioventricular block was
present in six patients in this study it may be a
benign condition as suggested by Sutton et al.
[32] and results from increased fibrosis of the
conduction system of the heart and modifications
in the cardiac muscle.

This study emphasizes the fact that
cardiovascular disease is especially common in
the elderly population. Electrocardiographic and
echocardiographic abnormalities which directly
increase the risk of cardiovascular mortality
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cannot only be elicited by routine history taking
and clinical examinations. There is an need for
cardiac-specific investigations such as baseline
ECG and echocardiography in a bid to achieve
early diagnosis, commence effective therapies
and prolong life towards achieving the goal of an
overall improvement in the quality of life of older
people attending geriatric clinics in tropical
countries such as Nigeria.

5. CONCLUSION

Electrocardiographic abnormalities in addition to
ultrasound cardiac structural and functional
changes are prevalent in geriatric patients
residing in tropical countries suggesting the need
for routine baseline echocardiographic and
electrocardiographic assessments of these
patients on routine clinic visits.
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