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ABSTRACT

Introduction: Ischemic heart diseases (IHDs)are a leading cause of mortalities in Sri Lanka. Among a variety of risk factors, hypertension is
a leading cause for IHDs; however, unequal distribution of proper diagnostic facilities complicates the early diagnosis of ischemic changes
among adults in Sri Lanka. Therefore this study aimed at studying the possibility of using two basic diagnostic tools, including Rose angina
questionnaire (RAQ) and 12 lead electrocardiogram (EGC), to estimate the potential ischemic heart changes among the hypertensive patients
in a selected Sri Lankan adult population.

Methods: A consecutive sample of 150 hypertensive individuals was recruited, and data were gathered through an interviewer-administered
questionnaire, RAQ, blood pressure measurement, and ST-segment analysis of standard 12 -lead ECG recordings.

Results and Discussion: The majority of the participants (n = 93, 62%) were females. The mean age was 61.5 + 10.33 years, and their average
systolic and diastolic blood pressures were 146 + 23.27Hgmm and 85 + 12.08 Hgmm. The association of ST-segment deviations that denote
IHDs and the presence of stage | or Il hypertension (n = 52, 42%) was statistically significant (p <0.05, df = 7). Based on positive responses to
both RAQ and ST-segment deviations, the proportion of individuals with potential Ischemic Heart changes among the hypertensive individuals
was 23% (34/150). Except these, 37/150 (25%) of hypertensive individuals, exhibited potential ischemic heart changes only in 12 lead ECG, but
the responses to RAQ were negative. On the other hand, responses RAQ was positive among 32/150 (21%) individuals, though none of them
exhibited any significant ST-segment changes in their 12 lead ECGs.

Conclusion: Based on the utility of RAQ and 12 lead ECG, about a quarter of hypertensive individuals could be detected as having potential
ischemic heart changes. Therefore it is suggested that RAQ can be incorporated along with 12 lead ECG into the routine clinical assessment

to identify the risk of IHDs among Sri Lankan hypertensive individuals.
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INTRODUCTION AND BACKGROUND

Ischemic heart diseases (IHDs) is one of the prominent categories of
cardio vascular diseases (CVDs) in which the myocardium is affected
by diminished blood supply causing myocardial injury and unless
the condition is diagnosed promptly it can lead to cardiac arrest or
sudden death even. According to the statistics of “Annual Health
Bulletin-2014" published by the health ministry of Sri Lanka, IHDs
caused 30.6 deaths per 100,000 populations. Thus IHDs holds the
1%t rank among the leading causes of hospital deaths in Sri Lanka.!"

The IHDs are caused by a variety of risk factors while
hypertension is one of the leading modifiable risk factors.>*! As
detected by ischemic changes in the ECGs, Katulanda P et al. in
2010 has highlighted that the prevalence of IHDs in Sri Lanka is
7.2%. Importantly, one-third of the Sri Lankan adult population
is hypertensive but unfortunately a considerable proportion of
individuals living with hypertension are still not diagnosed and
hypertension is highly prevalentamong urban adults as compared
to rural adults in Sri Lanka.”

In detecting ischemic changes of the myocardium, the
morphology of ST-segment in 12 lead ECG can be analyzed, which
represents the phase between ventricular depolarization and
ventricular repolarization. In the case of myocardial ischemia,
the normal wave pattern of the ST segment can either be altered
into downwards (ST depression) in the ECG leads facing to the
anatomically opposite to the ischemic myocardium or upwards
(ST elevation) in the leads facing to the ischemic zone."® Since
the earliest manifestations of myocardial ischemia are typically
ST-segment and T wave changes, the 3™ universal definition
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on myocardial infarction has introduced a modified criterion to
determine the ST-segment deviations in different leads which is
useful in the detection of ischemic changes (Table 1).

Chronic hypertension is associated with ECG abnormalities
such as ST depressions and T wave inversion./”? It was identified
that among 100 hypertensive patients studied, 23 experienced 72
episodes of ST-segment depression. During these ST depressions,
systolic BPincreased by 9 +/- 15 Hg/mm, Diastolic BP 7+/- 11 Hgmm,
thus it was concluded that BP elevations trigger the episodes of
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Table 1: Modified criteria to detect ischemia based on ST-segment deviation (3" universal definition of myocardial infarction)

ST-elevation

New ST elevation at the J point in two contiguous leads with the cut-points: >0.1mV in all leads other

than leads V2 -V3 where the following cut-points apply:

=20.2 mVin men = 40 years
>0.25 mV in men < 40 years
20.15 mVin women

ST depression and T wave changes

New horizontal or down-sloping ST depression = 0.05 mV in two contiguous leads and/or T inversion >

0.1 mV in two contiguous leads with prominent R wave or R/S ratio > 1.

ST-segment depression, that denotes the ischemic changes in the
heart.®

A study conducted in Italy in 1998 to assess the prevalence
of ST-segment depressions in a sample of patients with essential
hypertension has revealed that 15% of patients out of 411,
experienced ST-segment depressions during Holter ECG monitoring
and exercise ECG test.®! Uen S et al. in 2003 conducted a study
recruiting 63 patients with both hypertension and IHDs, to identify
the determinants of ST-segment depression, by monitoring 24 hour
ECGand blood pressure using an ambulatory device. Importantly, all
the ST-segment depressions were silent, which occurred during the
increase of systolic blood pressure by15 +/- 11 Hgmm and diastolic
blood pressure by 10 +/- 5 Hgmm."”}

Meanwhile, RAQ developed by G. A.Rose in 1962, isa commonly
used tool in overseas health settings to detect such ischemic chest
pain. Based on the various research studies in which the RAQ was
used, it has a high average specificity (80%-95%) and a variable
sensitivity (19%-83%) in predicting ischemic cardiovascular
conditions."” The original RAQ consists of seven questions, and
even a single positive response to a particular question indicates
the possibility of myocardial infarction."" The validity of RAQ
results against the exercise electrocardiography for screening IHDs
includes 80% of sensitivity and 31.1% specificity. Hence, the use of
RAQ, along with resting ECGis a cost-effective method for screening
the risk of coronary heart diseases.!'?

The evidence of ECG findings of the study of Mendis. S and
Ekanayaka. E. M in 1994, which was carried out among the middle-
aged men in Central Sri Lanka, suggests that ECG changes in the
study population were associated with many underlying risk factors.
In this study, the definitive evidence of IHDs (positive symptoms and
ECG changes of ischemia) was 16/1000 (95% CL, 9-27) followed by
the evidence on ECG changes of ischemia without symptoms was
32/1000 (95% CL, 21-46).1

As hypertension has been recognized as a prominent but
modifiable risk factor for IHDs nevertheless due to the lack of
advanced diagnostic methods in the most of local health care
settings, the hypertensive patients who are still asymptomatic
but at risk of IHDs probably miss the opportunity to undergo early
screening and detection of potentially preventable myocardial
ischemic changes. Further, they lack the opportunity to undergo
detailed early screening methods like RAQ due to the rush in
overcrowded clinics conducted at the hospitals in Sri Lanka.
Therefore interviewing such patients who suffer from underlying
different medical conditions using the RAQ along with an ECG
measurement will be more effective in identifying the possibility
of IHD early.

Even though several studies have been conducted in Sri
Lanka with the administration of RAQ, most of these studies have
incorporated only a defined group of patients such as diabetic
patients,!" and patients who suffered from chest pain.'"™! As the
early detection of ischemic changes of the myocardium is important
in further clinical management, it is very productive to integrate
advanced technology in screening the individuals who are at risk

of developing an IHD. As discussed above, identifying the changes
in the morphology of ST-segment of standard 12 lead ECG in
vulnerable individuals may lead to the initiation of appropriate
clinical management at an early stage saving their lives.

Despite the few numbers of studies that have been carried out
regarding the IHDs and its diagnosis in Sri Lanka, there is a lack of
recently published research findings related to the study of IHDs
in central Sri Lanka.

Therefore the current study aimed at studying the effectiveness
of utilizing RAQ and considering morphological patterns of
ST-segment of standard 12 lead EGC with reference to the 3™
Universal definition of Myocardial Infarction to estimate the
potential ischemic heart changes routinely,among the hypertensive
patients in a selected Sri Lankan adult population.

STtupY METHODOLOGY

Research Design

A descriptive cross-sectional study was carried out recruiting

diagnosed hypertensive patients who are registered and attend to

the hypertension clinic of Teaching Hospital, Peradeniya, Sri Lanka.

Approximately there are about 800 patients who participate at this

hypertension clinic, monthly. The data collection comprised of two

sessions of data collection including,

+  Datecollection usinganinterviewer-administered questionnaire
and RAQ.

« Connection of each patient to a portable bedside cardiac
monitor to obtain a standard 12 -lead ECG, ST-segment analysis
report and vital signs (pulse rate, systolic blood pressure,
diastolic blood pressure, mean arterial pressure)

The data were gathered once in every two weeks from December

2018 to May 2019. According to the sample size estimation,

the required number of patients to be studied was 150. Thus

consecutive 150 diagnosed hypertensive patients attending the
hypertension clinic were interviewed during the study period.

About 12 patients were selected conveniently to be interviewed

per day and a reference code was mentioned in their clinic record

in order to avoid repetition of recruiting the same patient on a

subsequent clinic day.

Data Collection Method

For the first part of data collection, an interviewer-administered
questionnaire, along with a standard version of RAQ was used.
Before the data collection, this questionnaire was validated
by administering it to 10 hypertensive individuals who were
not recruited to the study and their comments and responses
were considered for the modification of the questionnaire. The
Components of the interviewer-administered questionnaire mainly
included demographic data, Family history of non-communicable
diseases (e.g., diabetes mellitus (DM), hypertension, IHDs,
hypercholesterolemia, cancer, etc.) and details of the underlying
disease (e.g., DM, hypertension, hypercholesterolemia, hepatic
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impairment, etc.). The presence of concurrent disease conditions
was emphasized by cross-checking with the clinic records and
medication cards. In the second part of data collection, the
patient was attached to the portable bedside patient monitor
(MindrayiMEC 15), and two standard 12 lead ECG strips, ST analysis
reports, ECG rhythm strip, and vital signs were recorded. One ECG
recording was given to the patient and feedback regarding the ECG
recording was also provided. All the interviews were led by the
principal investigator, and the assistance from a female technical
officer was seeking when the ECGs were recorded from female
patients. The ECG recording was followed by two automated blood
pressure measurements in 10 minutes apart while the patient was
on supine position, using the same MindrayiMEC 15 cardiac monitor.

Ethical Clearance and Permission

The ethical clearance for the study was obtained from the Ethics
Review Committee of Faculty of Allied Health Sciences, University
of Peradeniya, Sri Lanka (AHS/ERC/2017/006). Permission for
conducting the study was obtained from the Director and In-charge
Consultant Physician of Hypertension Clinic, Teaching Hospital,
Peradeniya, SriLanka. The purpose of the study was well explained
to the participants in their native language, and informed consent
was sought from them prior to the data collection.

Data analysis

In a particular ECG of a patient, the direction of ST-segment was
analyzed based on the ST segment analysis report recorded by
the Mindrayimec 15 cardiac monitor, which indicated the ST

segment measurement in mV in each lead. The height (mm) and
the deviation of the T wave in each lead were also measured in
each ECG recording by the principal investigator to eliminate
the interobserver variability, and the identification of significant
ST-segment changes was based on the 3" Universal Definition of
Myocardial Infarction (Table 1). The frequencies, percentages, chi-
square test, and odds ratios were used to determine the possible
association between different risk categories.

ResuLTs OF THE STuDY

The age of the study population distributed from 29-80 years
with the mean age of 61.5 + 10.33 years. The majority of the study
participants were females (n = 93, 62%), while the rest is male (n
=57, 28%) hypertensive patients. The gender-wise frequencies of
demographic data along with average systolic (SBP), diastolic (DBP),
and mean arterial (MAP) blood pressures are indicated in Table 2.

A considerable number of study patients were diagnosed with
stage Il hypertension (n =86, 57%), and importantly a considerable
proportion also had a MAP more than 100 Hgmm (n = 84, 56%),
respectively (Table 3). The frequencies of different blood pressure
(BP) categories along with the average systolic (SBP) and diastolic
(DBP) blood pressures are indicated in the Table 3.

Importantly, the clinic records and the medication cards indicated
thatabout 70% (n=105) of the study population had concurrent Non
Communicable Disease (NCD) conditions other than hypertension
and among them, hypercholesterolemia (n=67,44%) was most
frequent followed by DM (n=10, 7%) (Figure 1).

Table 2: The frequencies of demographic data along with average systolic (SBP), diastolic (DBP), and mean arterial (MAP) blood pressuresin Hgmm.

Demographic Factor ~ Category Frequency (%) SBP (+SD) DBP (+SD) MAP (£SD)
Gender Male 57 (38) 135.88 (24.36) 81.75(10.36) 98.54 (10.36)
Female 93 (62) 152.54(17.07) 87.15(12.64) 107.3 (15.38)
Age 40 years or less 3(2) 136.33(11.84) 89.67 (10.5) 92.33(22.5)
41-60 years 59(39) 146.78 (22.55) 89.56 (10.9) 106.6 (15.07)
61-80 years 88 (59) 146.16 (24.12) 81.95(11.98) 102.6 (13.27)
Employment Employed 76 (51) 139.36 (27.21) 82.09(9.73) 99.88 (10.06)
Not employed 74 (49) 153.24(16.10) 88.19(13.47) 108.18(16.68)
Education level Primary education 34(23) 149.82 (20.78) 86.88 (10.37) 106.21(12.69)
Upto O/L 78 (52) 144.82 (22.72) 85.31(12.15) 102.99(14.18)
Upto A/L 35(23) 147.03 (26.31) 83.46 (13.60) 104.57(16.41)
Graduate 3(2) 126.5 (19.09) 74 (8.48) 93 (4.24)
Total number of patients 150

Table 3: The frequencies of different blood pressure parameters along with average systolic (SBP) and diastolic (DBP) blood pressures in Hgmm.

Category Frequency (%) SBP (£ SD) DBP (+ SD)
Blood Pressure
Normal BP SBP <120 and DBP <80 16 (11) 114.88 (3.98) 72.56 (5.51)
Elevated BP SBP 120-129 and DBP <80 13(9) 127.38(3.15) 75.23 (6.24)
Stage | hypertension SBP 130-139 or DBP 80-89 35(23) 134.4 (4.72) 82.11(5.85)
Stage Il hypertension SBP >140 or DBP > 90 86 (57) 159.69 (21.36) 90.14 (12.55)
Mean arterial pressure Less than 100 Hg/mm 66 (44) 131.24(12.41) 76.98(7.85)

More than 100 Hg/mm 84 (56) 157.96 (23.10) 91.48 (10.96)
Duration of hypertension 10 or less than years 108 (72) 144.46 (21.10) 84.66 (11.26)

More than 11 years 42 (28) 150.69 (27.89) 86.36 (14.04)
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Based on the positive responses to the RAQ and ST-segment
analysis report of 12 lead ECG referring to either criteria 1 or 2 of
3" Universal definition of myocardial infarction, four categories
of patients exhibiting the possibility of ischemic heart changes
were identified. Out of the total 150 participants, both the positive
responses to RAQ and ST-segment morphological changes revealed
the potential ischemic heart changes among 34 (23%) hypertensive
patients (Table 4).

Besides, the majority of the study participants (n = 103, 69%)
indicate the possible risk of IHDs based on the responses, either
to RAQ or ST-segment analysis. The duration of hypertension,
stage, and MAP of hypertensive individuals and their statistical
associations with the presence of potential ischemic changes

DM and Hypercholesterolemia 25 (17%)

Pulmonary diseases
Renal Impairment
Hypercholesterolemia

67 (44%)

DM

None 45 (30%)

0 10 20 30 40 50 60 70 20
Frequency and percentages of individuals

Figure 1: The prevalence of selected NCDs in the study population

detected only through ST-segment morphological changes are
represented in Table 5.

There were 66 individuals who responded positively to the
first question of RAQ and all of them responded positively for at
least one of the subsequent six questions in the RAQ. Importantly
36 hypertensive patients had provided positive responses to all
seven questions in the RAQ, that denote possible ischemic heart
changes. The chi-square values and the odds ratio that indicated
the associations between different blood pressure parameters and
the potential ischemic heart changes based on the responses only
to the RAQ among 66 individuals are as in Table 6. The proportions
of responses provided by the above 66 individuals for several
questions in the RAQ are indicated in the Figure 2.

Both ST elevations and depressions n=25

ST depression and T wave changes
= No

HYes

ST elevations

Morphological pattern

Number of individuals

Figure 2:The prevalence of different ST-segment morphological patterns
among the individuals who exhibited potential ischemic heart changes

Table 4: The frequencies of four categories of patients who indicated potential IHDs changes based on RAQ and 12 lead ECG

Response to Ischemic changes in ST- Frequency
Category RAQ segment of 12 lead ECG ~ Description Males (%)  Female (%)  Total
Category 1 + + Potential Risk of IHD 17 (50) 17 (50) 34 (23%)
Category 2 - + Risk group based on ECG changes only 15 (41) 22 (59) 37 (25%)
Category 3 + - Risk group based on positive responses 11 (34) 21(66) 32 (21%)
to RAQ only

Category 4 - - Non-risk group 14 (30) 33(70) 47 (31%)
Total Number 57 93 150 (100%)

Table 5: The different blood pressure categories and their statistical associations with the presence of ischemic changes detected through ST-
segment deviations

Factor Category ST-segment deviations Chi-square test Odds ratio
Positive Negative (p-value) (with 95% Cl)
Duration of HTN 10 years or less 50 58 0.683 0.862 (0.422-1.759)
11 years or more 21 21
Belong to stage | or I Yes 52 69 0.029 0.397 (0.17-0.924)
Hypertension
No 19 10
MAP (Hgmm) less than 100 32 34 0.802 1.086 (0.569 - 2.071)
100 or 100 < 39 45
Table 6: The statistics indicating the associations between different blood pressure parameters
Responses to RAQ 0Odds ratio
Factor Category Positive Negative Chi- test (p-value)  (with 95% Cl)
Duration of HTN 10 or less than 10 49 59 0.588 1.221(0.593-2.517)
(years) 11 or more than 11 17 25
Belong to stage | or Il Yes 52 69 0.606 0.807 (0.358-1.819)
Hypertension
No 14 15
MAP (Hgmm) less than 100 29 37 0.989 1.00 (0.520-1.906)
100 or 100< 37 47
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Table 7: The statistical association between different blood pressure categories and responses to both RAQ and ST analysis

Responses to both ST-
segment analysis and RAQ _ Chi-square test Odds ratio
Factor Category Positive Negative (p-value) (with 95% Cl)
Duration of HTN (years) 10 or less than 10 25 83 0.821 1.104 (0.466 -2.615)
y
11 or more than 11 9 33
Belong to stage l or Il Yes 25 96 0.213 0.579(0.235 - 1.425)
Hypertension No 9 20
Mean arterial pressure less than 100 17 49 0.423 1.367 (0.635 - 2.943)
(Hgmm) 100 or more than 100 17 67
1. Do you ever have any pain or discomfortin L 1L | | no previous national research findings to compare the results of
your chest? | ‘“s("':“" T ] the current study, the study conducted by Rahman et al.in 2013 in
3 Whenyou walk at an ordinary pace on the —u—LYes(n=23) 3 T Bangladesh has revealed that coronary heart diseases were positive
e Duwalki’rhmorh pdoe'sm 1 NN among 160 (53%) of their study participants only by means of
T produce the cheat pain? Yes (n=63) No=3)  RAQ.'™ When considering the total number of hypertensive
6. Does the pain or discomfort in your chest go | ‘ ‘ ‘ ‘ ‘_ ‘ ‘ ‘ ‘ ‘_ individuals in the current stud , a considerable number (n =
. . Yes (n=62) No (n=2) y
away ifyou stand stll? ST T T T T T T T1T1 103,69%) denoted the potential risk of IHDs depending either on
7. How long does it take to go way? e <10‘mins ‘(n=43) p— >10‘mins‘(n=17‘) RAQ or ST analysis, respectively,

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Percentage of individuals

Figure 3: The proportions of responses provided for selected questions
in the RAQ (the responses for 2" and 5" question were not included in
the figure as they inquired about the anatomical location of the chest pain
and actions undertaken by the patients when they experience chest pain,
respectively).

The chi-square values and the odds ratio that indicated the
associations between different blood pressure parameters and the
potential ischemic heart changes based on the responses only to
the RAQ among 66 individuals are as follows in Table 6.

However, there were no statistically significant associations
between different blood pressure parameters and possibly ischemic
heart changes among 34 individuals who indicated positive
responses to both RAQ and ST-segment morphological changes
(Table 7).

The prevalence of different morphological patterns of
ST-segment

The prevalence of different morphological patterns of ST-segment
based on the 3™ universal definition for Ml among 34 individuals
is indicated who indicated positive responses to both RAQ and
ST-segment morphological changes are as in the following Figure 3.

Discussion

The identification of potential ischemic heart changes among
the hypertensive patients was achieved through the analysis
of responses to RAQ and ST-segment measurements (in mV)
recordings. Hence, based on both positive responses to RAQ and
ST-segment deviations, the proportion of individuals with potential
ischemic heart changes among the hypertensive individuals
was 23%. A quarter (25%) of Hypertensive individuals exhibited
potential ischemic heart changes only in 12 lead ECG, but the
responses to RAQ were negative. On the other hand, RAQ was
positive for 21% of hypertensive individuals, though none of them
exhibited any significant ST-segment changesin their 12 lead ECGs.
Importantly according to the 1st question in RAQ, 66 individuals
responded that saying they have ever experienced a chest pain
and a considerable proportion of them responded positive for at
least one of the subsequent question in the RAQ. Though there are

16

The frequencies of potential ischemic changes among the
male and female in the current study were equal. However, a
previous national study has found that cardiovascular diseases
were more prevalent among males in Sri Lanka."¥ Further
analysis revealed that the majority of hypertensive individuals
(n = 67,44%) suffer from hypercholesterolemia as well. Diabetes
was noted among 10 (7%) individuals, while 25 (17%) had both
diabetes and hypercholesterolemia, simultaneously. Though the
statistical figure for diabetes (6%) is nearly consistent as compared
with the study of Mendis S and Ekanayake E M in 1994 in Central
Sri Lanka,!"™ the prevalence of hypercholesterolemia among this
hypertensive population was observed to be higher (12.6%) than
previous findings.

In the current hypertensive study group, the mean Systolic
and Diastolic blood pressure were 146Hgmm (SD + 23.28) and 85
Hgmm (SD + 12.10), respectively. The average mean arterial pressure
(MAP) was 104Hgmm (SD + 14.31). Referring to the categorization
of hypertension by the American Heart Association guidelines in
2017, in the current study population, the majority (n = 121,80%)
suffers from either stage | or Il hypertension. Uncontrolled
hypertension, itself has been substantiated as a risk factor for
IHDs."? Importantly the association between the ST segment
deviations that mimic ischemic heart changes and the presence
of stage | or Il hypertension (Table 4) was statistically significant (p
=0.029, df = 1). Among 84 (56%) of these hypertensive individuals,
the MAP was more than 100Hgmm, and the odds ratio was 1.086
(95% Cl, 0.569-2.071) suggesting that individuals with higher MAP
are more prone to demonstrate potential IHDs changes than those
having MAP below 100 Hgmm in this study group. According
to Sesso H D et al. in 2000, the relative risk for CVDs among the
individuals with SBP (=130HHgmm), DBP (= 81HHgmm), and MAP
> 97 Hgmm were 2.16, 2.23 and 2.52 respectively.!'”!

Among the individuals presenting with potential ischemic
heart changes (n = 34), two ST-segment morphological patterns
that indicated ischemic changes were identified. ST-segment
elevations > 0.ImV in two contiguous ECG leads were the most
prevalent (n = 24, 71%) morphological alterations followed by the
ST depressions = 0.05mV and/or T inversion = 0.1mV among 19 (56%)
individuals. Further, 9 patients (26%) indicated both of the above
morphological alterations of ST segments in 12 lead ECG. A previous
study has found that among 100 hypertensive patients studied,
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23 experienced 72 episodes ST-segment depression. During these
ST depressions, systolic BP increased by 9 +/- 15 Hgmm, Diastolic BP
7+/- 11 Hgmm. Thus it was concluded that BP elevations trigger the
episodes of ST-segment depression, which denotes the ischemic
changes in the heart (3). Further, in the study conducted by Uen
Setal.in 2003, ST depressions > 1 mm was observed only among
26 (41%) of the study population. Importantly, the study of Modak
Setal.in 2016 on “ECG changes in chronic hypertensive patients”
indicated that the ST depressions and T wave inversions commonly
occur among the chronic hypertensive patients.!”!

Considering the local study findings, the prevalence of acute
coronary syndrome among diabetic individuals in southern Sri
Lanka as detected by validated Sinhala version of RAQ was 31% in
2013. The sensitivity and specificity of RAQ in predicting ischemic
changes were 86.4% and 76%, respectively, thus RAQ was accepted
as areliable tool for identifying the ischemic heart changes among
the diabetic individuals in Sri Lanka.l'¥

Unlike diabetes, uncontrolled hypertension directly affect the
physiological function of the heart, therefore the use of RAQ in
routine clinical assessment would reveal more indications related
the ischemic heart changes among hypertensive individuals
even in the absence of a 12 lead ECG on physician hand. Though
there is a lack of previous similar studies in Sri Lanka to compare
the current findings, the proportion of potential ischemic heart
changes based on a positive response to RAQ and 12 lead ECG was
higher in the present study, than that of the proportion of positive
responses to RAQ (2%) and ischemic changes in ECG (7.2%) in the
study conducted by Katulanda P et al. including 4484 healthy Sri
Lankan adults, in 2010 (4).

CONCLUSION

According to the findings, the statistical association between the
presence of ST-segment deviations as defined by the 3™ Universal
Definition of myocardial infarctions and the presence of stagel or I
hypertension among the selected Sri Lankan adult population was
statistically significant. Since nearly a quarter of the hypertensive
individuals could be detected with potential ischemic heart
changes based on positive responses to both RAQ and ST-segment
analysis reports. it is suggestive that the RAQ and 12 lead ECG could
play a valuable predictive role in identification of the symptoms
of potential ischemic heart changes when carrying out the health
assessment of Sri Lankan hypertensive adults. However, the lack of a
control group and gold standard test findings such as Troponin test
to emphasize the exact ischemic heart changes in each individual,
has limited the calculation of sensitivity and specificity of using
RAQand ST segment morphological alterations in identthe ification
of ischemic changes among the hypertensive individuals in the
current study. Therefore, given the importance of preliminary
findings of this study, a more comprehensive case control study
need to be carried out to determine the definite role of RAQ and
12 lead ECGin detecting ischemic heart changes among Sri Lankan
adult population.
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