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Abstract

Background: Non-specific electrocardiogram (ECG) findings are associated with
increased morbidity and mortality in high-income settings. ECGs are increasingly
available in emergency departments (EDs) in low- and middle-income countries
(LMICs), however the prognostic value of non-specific ECG findings in resource-limited
settings, particularly in sub-Saharan Africa, remains unclear.

Objective: To assess the association between non-specific ECG findings and 30-
day mortality among patients presenting with chest pain and shortness of breath to a
Tanzanian ED.

Methods: Patient demographics and initial ECGs were collected from patients
presenting with chest pain or shortness of breath to an ED in Moshi, Tanzania from
January 2019 through January 2023. Two independent adjudicators interpreted ECGs
using standardized criteria. Unadjusted and adjusted (adjusting for age and gender)
odds ratios were calculated, and Pearson’s chi-squared test was used to assess the
association of each ECG finding with 30-day mortality.

Results: Among 1,235 participants, 265 (21.5%) died within 30 days of ED
presentation. T-wave inversions (aOR 1.67, 95% CI 1.27-2.21, p < 0.001), resting
tachycardia (aOR 1.67, 95% CI 1.26-2.22, p < 0.001), non-sinus rhythms (aOR 2.12, 95%

CI 1.42-3.17, p <0.001), ST depressions (aOR 1.75, 95% CI 1.22-2.53, p = 0.003), and
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bundle branch blocks (aOR 1.68, 95% CI 1.11-2.53, p = 0.014) were significantly
associated with increased mortality. There was no significant association between 30-
day mortality and LVH or Q waves. Patients with any abnormal ECG finding had
higher mortality compared to those with normal ECGs (OR 1.61, 95% CI 1.15-2.31, p =
0.007).

Conclusion: Certain non-specific ECG findings are associated with increased risk
of 30-day mortality. Locally tailored risk stratification tools and increased attention on

non-specific ECG changes may enhance ED care in LMICs.
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1. Introduction

In both high- and low-income settings, chest pain and shortness of breath are two
of the most common reasons for Emergency Department (ED) visits.!-> The differential
diagnosis for chest pain and shortness of breath are very broad and range from life-
threatening cardiovascular diseases to less concerning non-cardiac diseases like
costochondritis, gastroesophageal reflux disease, and musculoskeletal pain.®” While
there is an extensive body of literature to guide the approach of ED physicians in the
diagnosis and disposition of patients with such symptoms, these studies were conducted
almost exclusively in high-income settings.®'* However, existing international
guidelines®? for the management of ED patients with chest pain or shortness of breath
are of limited utility in resource-limited settings, where many advanced diagnostic
modalities to distinguish life-threatening cardiac pathologies from more benign non-
cardiac diseases may not be commonly available.

In resource-limited settings, emergency physicians may have more limited access
to diagnostic tests for patients with chest pain and shortness of breath. For example, in
many EDs in sub-Saharan Africa (SSA), cardiac biomarker testing, echocardiography,
non-invasive cardiac stress testing, and cardiology consultation may be unavailable.! As
such, ED physicians in these settings must rely on more limited testing options to
distinguish between patients with life-threatening cardiac conditions requiring

admission or emergency referral to a specialized center and more benign conditions



which can safely be discharged home. Therefore, diagnostic testing that is more widely
available, like electrocardiograms (ECGs), together with history and physical exam, may
play an outsize role in medical decision-making and risk stratification for ED physicians
in resource-limited settings.>13

ECGs can aid in the diagnosis of multiple cardiovascular conditions including
arrythmias, ischemic heart disease, and structural heart disease, among others; however,
ECG findings have limited sensitivity and specificity for many cardiovascular
diseases.'*'® For example, ECG findings such as T-wave inversions, Q waves, left
ventricular hypertrophy (LVH), bundle branch block, non-sinus rhythms, ST
depressions, and resting tachycardia can be suggestive of potential life-threatening
cardiac disease, but these findings are non-specific.””-" In high-income settings, multiple
studies have demonstrated that these non-specific ECG findings are associated with
increased risk of morbidity and mortality.”'* Therefore, ED physicians oftentimes
leverage these findings to assist in risk stratification, guiding their decisions on patients
suitable for safe discharge home and patients requiring admission or observation, and
many risk stratification tools explicitly integrate non-specific ECG findings to enhance
decision-making.?>22 However, in resource-limited settings in SSA, little is known about
the prognostic value of these non-specific ECG findings.

A growing number of studies have shown that the burden of cardiovascular

disease in SSA is rising rapidly.?? As expected, recent studies have also demonstrated



that a large number of patients present to EDs in SSA with chest pain or shortness of
breath.??” While access to advanced diagnostic cardiac modalities remains limited in
EDs in SSA, there is an urgent need to understand the prognostic value of ECG findings
in SSA, where ECGs may play an outsize role in medical decision-making for ED
physicians. The purpose of this study was to determine the association between T-wave
inversions, Q waves, LVH, bundle branch blocks, non-sinus rhythms, ST depressions,
and resting tachycardia and 30-day mortality among patients presenting with chest pain

or shortness of breath to a Tanzanian ED.



2. Methods
2.1 Setting

Data was collected from patients presenting to the ED at Kilimanjaro Christian
Medical Center (KCMC) in Moshi, Tanzania. KCMC is a tertiary referral hospital with a
catchment area encompassing approximately 15 million individuals. The ED at KCMC is
staffed by general practitioners, critical care nurse specialists, and physicians who
provide urgent, unscheduled care 24 hours a day, 7 days a week. During the study
period, KCMC did not have any formally trained cardiologists on its staff and did not
have capacity for non-invasive cardiac stress testing, coronary angiography, or

percutaneous coronary intervention.

2.2 Study Timeline

The data for this study was taken from two myocardial infarction surveillance
studies conducted in the KCMC ED. The initial surveillance study period spanned from
January 9t, 2019 to October 12, 2019, while the second surveillance study took place
from November 5%, 2020 to January 31¢, 2023. However, during the second study
period, there were two interruptions in enrollment due to research material shipping
delays caused by the global COVID-19 pandemic. These interruptions occurred from
February 6%, 2021 to May 3, 2021, and from September 1%, 2021 to February 8, 2022.
Excluding these two interruptions, enrollment was conducted 7 days per week, from

8AM to 11PM.



2.3 Participant Selection

Adult patients (> 18 years old) presenting to the KCMC ED with a primary or
secondary complaint of chest pain or shortness of breath were included in the study.
Patients who were unable to provide informed consent, had chest pain secondary to

trauma, or self-reported fever were excluded from the study.

2.4 Study Procedures

Eligible patients who presented to the KCMC ED were approached by trained
research assistants while awaiting care. Written informed consent was obtained for all
individuals enrolled in the study. During the enrollment process, a tablet-based
PADECG (Edan Instruments, Shenzhen, China) was used to collect a resting 12-lead
ECG for each participant. Additionally, research assistants directly obtained
measurements of each participant’s blood pressure, weight, and height. A standardized
baseline survey was also administered to gather relevant information on past medical
history, history of present illness, and sociodemographic data. All clinical data,
including ECGs, were immediately made available to the ED clinical team to support
patient care. The final diagnoses made by the ED clinical team were also recorded for
research purposes.

To assess 30-day vital status of participants, research assistants contacted them
via telephone thirty days after enrollment to administer a follow-up survey. In cases

where participants or their relatives could not be reached by telephone, research



assistants conducted in-person visits at the participant’s home to administer the follow-

up survey.

2.5 ECG Interpretation

The ED clinical team immediately received all ECGs to inform their clinical
decisions. However, for the purpose of this study, the ECGs underwent an independent
interpretation process. Two adjudicators independently analyzed all ECGs to identify
the presence of T-wave inversions, Q waves, LVH, bundle branch blocks, non-sinus
rhythms, ST depressions, and resting tachycardia. Adjudicators included both
physicians and medical students; all adjudicators used standardized criteria for ECG
interpretation, as outlined below and summarized in Table 1.

The presence of T-wave inversions, Q waves, and ST depressions were
determined according to the Fourth Universal Definition of Myocardial Infarction.?
LVH was assessed using the Sokolow Lyon Criteria,?” and bundle branch blocks were
determined using the Minnesota Code Manual for Electrographic Findings.* The
adjudicators also evaluated the ECGs for arrythmias and resting tachycardia. Agreement
between the two physician adjudicators was excellent overall (96.6% agreement for non-
sinus rthythms, 95.4% for bundle branch blocks, 91.4% for LVH, 90.7% for Q waves,
85.7% for ST depressions, and 78.5% for T-wave inversions). In cases where the first two

adjudicators disagreed, a third adjudicator served as an independent tiebreaker.



Table 1. Summary of ECG finding and definitions

Guideline or
Criteria

ECG Finding

Definition

Fourth Universal
Definition of
Myocardial
Infarction?

T-wave inversion

>1 mm of inversion of the T wave in > 2
contiguous leads

Q wave

Presence of pathologic Q waves in > 2
contiguous leads

ST depression

> 0.5 mm of horizontal or down-sloping ST-
depression in > 2 contiguous leads

Sokolow Lyon
Criteria®

LVH

The sum of the S wave in V1 and the R wave in
Vs or Vs is > 35 mm

Minnesota Code
Manual for
Electrographic
Findings*

Bundle branch
block

- Complete Left BBB: QRS duration > 0.12
seconds in a majority of beats in any leads
L 1L, I1I, aVL, aVF, and R peak duration >
0.06 seconds in a majority of beats of the
same QRS pattern in any of leads I, II, aVL,
V5, V6

- Complete Right BBB: QRS duration > 0.12
seconds in a majority of beats in any leads
I, 1L, III, aVL, aVF, and R’ >R in V1 or V2;
or QRS mainly upright, with peak duration
>0.06 seconds in V1 or V2; or S duration >
R duration in all beats in lead I or II

ECG Machine

Resting
tachycardia

Ventricular rate > 100 beats per minute, as
automatically calculated by the ECG machine

Adjudicator

Non-sinus
rhythm

Adjudicator discretion

2.6 Study Definitions

The definitions for each ECG finding in the study were established based on a

variety of guidelines and criteria (Table 1). Resting tachycardia was defined as a




ventricular rate > 100 beats per minute. No specific criteria were used to define sinus
versus non-sinus rhythm; rhythm determination was left to adjudicator discretion.
While we used specific guidelines and criteria to assess the presence of each ECG
finding, we will refer to these ECG results as “non-specific ECG findings” to
acknowledge that these ECG findings have limited sensitivity and specificity for specific
cardiac pathologies. For example, although we used the Fourth Universal Definition of
Myocardial Infarction for Q waves, studies have shown that these criteria are only 60-
70% sensitive and specific in identifying cases of true prior myocardial infarction.'#!>
Additionally, pertinent information regarding the participants’ medical history,
outpatient medication use, tobacco and alcohol use, familial medical history, and
sociodemographic information were defined per participant self-report. Sedentary
lifestyle was defined as less than 150 minutes of exercise per week, as per World Health

Organization guidelines.?!

2.7 Statistical Analyses

Continuous variables are presented as means with standard deviations (SD) or
medians with interquartile ranges (IQR), and categorical variables are expressed as
proportions. Body mass index was calculated for each study participant and categorized
into underweight (< 18.5 kg/m?), normal (> 18.5 - < 24.9 kg/m?), overweight (=25 - <29.9
kg/m?), and obese (= 30 kg/m?) according to established guidelines. To identify possible

confounding variables, exploratory analysis was first performed to assess for



associations between each ECG abnormality and participant gender and age, using
Pearson’s chi-squared test and Welch'’s t-test, respectively. To determine the association
between 30-day mortality and each ECG finding (T-wave inversions, Q waves, LVH,
bundle branch blocks, non-sinus rhythms, ST depressions, resting tachycardia), 2 x 2
contingency tables were created, and unadjusted odds ratios with 95% confidence
intervals were calculated directly from these contingency tables. Because preliminary
analysis demonstrated an association between some ECG findings and participant
gender and age, adjusted odds ratios, adjusting for participant age and gender, were
also calculated. The association of 30-day mortality between patients with each non-
specific ECG finding was performed using Pearson’s chi-squared test. The level of
statistical significance was set at p <0.05. All statistical analyses were conducted using
RStudio (version 1.4, RStudio Inc, Boston, MA). All participants who were lost to follow-

up or did not receive a baseline ECG were excluded from the analysis.

2.8 Ethics

This study obtained institutional review board approval from Duke Health,
KCMC, and the Tanzania National Institute of Medical Research. Prior to enrollment, all

participants provided written informed consent.



3. Results

During the study period, 13,531 adult patients presented to the ED and were
screened for inclusion. Of these, 1,250 (9.2%) individuals met the inclusion criteria for
chest pain or dyspnea and 1,249 (99.9%) agreed to participate. The present analysis
consisted of 1,235 (98.9%) participants, after exclusion of 13 participants lost to follow-up
and one patient who did not receive an ECG. At 30-day follow-up, 265 (21.5%)

participants had died (Figure 1).

13,531 adult ED
patients screened

12,281 patients had
no chest pain or

hd

dyspnea
1250 (9.2%) patients
had chest pain or
dyspnea
1 declined
participation
1249 (99.9%) patients
enrolled
13 lost to follow-
up, 1 did not obtain
ECG
1235 (98.9%) patients
completing 30 day
follow up
I
| !
970 (78.5%) 265 (21.5%)
patients alive at 30 patients dead at 30
days days

Figure 1. Study participant flow diagram from screening through 30-day follow-up
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Table 2. Patient demographics, medical comorbidities, and lifestyle factors

Patient characteristics Median | Lifestyle, n (%) Median
(IQR) or N (IQR) or N
(%) (%)
Age (years) 62 (47 - 75) Ever used tobacco 397 (32.1)
Female sex, n (%) 670 (54.3) Ongoing tobacco use 88 (7.1)
Education, n (%) Ever used alcohol 853 (69.1)
None 80 (6.5) Ongoing alcohol use 355 (28.7)
Primary 742 (60.1) Sedentary lifestyle 848 (68.7)
Secondary 179 (14.5) | Body Mass Index, n (%)
Post-secondary 234 (19.0) Underweight 96 (7.8)
Region, n (%) Normal 569 (46.1)
Moshi Urban Town 191 (15.5) Overweight 335 (27.1)
Rural Kilimanjaro 813 (65.8) Obese 235 (19.0)
Outside Kilimanjaro 231 (18.7) | Chief complaint
Region
Tribe, n (%) Shortness of Breath 596 (48.3)
Chagga 744 (60.2) Chest Pain 410 (33.2)
Pare 211 (17.1) Palpitations 48 (3.9)
Maasai 47 (3.8) Generalized Weakness 30 (2.4)
Meru 32 (2.6) Abdominal Pain 29 (2.3)
Sambaa 18 (1.5) Leg swelling 20 (1.6)
Other 183 (14.8) Cough 16 (1.3)
Self-reported Headache 14 (1.1)
Comorbidities, n (%)
Hypertension 732 (59.3) Dizziness/Syncope 12 (1.0)
Heart Failure 349 (28.3) Back Pain 8 (0.6)
Diabetes 250 (20.2) 6 (0.5)
Nausea/Vomiting/Diarrhea
Kidney Disease 101 (8.2) Other 46 (3.7)
Hyperlipidemia 69 (5.6) Duration of Symptoms 3(1-7)
(days), median (IQR)
Prior stroke 40 (3.2)
Cardiomyopathy 35 (2.8)
Ischemic Heart Disease 29 (2.3)
HIV 16 (1.3)
Valvular Heart Disease 15(1.2)
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Patient demographics, medical comorbidities, and lifestyle factors are presented
in Table 2. The median (IQR) age of patients was 62 (47 - 75) years and 670 (54.3%) were
female. The most common self-reported comorbidities among participants were
hypertension (n=732, 59.3%), heart failure (n=349, 28.3%), and diabetes (n=250, 20.2%).
The median (IQR) duration of symptoms for patients was 3 (1 - 7) days. Of participants,
397 (32.1%) reported having ever used tobacco products and 853 (69.1%) reported
having ever used alcohol.

Table 3 presents the overall frequency of each ECG abnormality among
participants. The most common ECG abnormalities were T-wave inversions (n=474,
38.4%), resting tachycardia (n=447, 36.2%) and Q waves (n=226, 18.3%). Tables 4 and 5
demonstrate the association between each ECG finding and participant gender and age,
using Pearson’s chi-squared and the Welch’s t-test, respectively. LVH was significantly
more common among male participants, while older age was significantly associated
with all ECG abnormalities except LVH and resting tachycardia. For resting tachycardia,

younger age was significantly associated with the abnormality.

Table 3. Frequency of patients with each ECG abnormality

ECG Finding N (%)
T-wave Inversions 474 (38.4)
Resting tachycardia 447 (36.2)
Q Waves 226 (18.3)
LVH 197 (16.0)
ST Depressions 166 (13.4)
Non-sinus rhythm 127 (10.3)
Bundle Branch Block 123 (10.0)

12



Table 4. Percentage of patients with each ECG abnormality by gender, odds ratios,
and corresponding p-values

ECG Finding Female, n (%) | Male, n (%) Odds Ratio Chi-squared
(N = 670) (N =565) (95% CI) p-value
T-wave Inversions 247 (36.9) 227 (40.2) 1.15 (0.91 - 1.45) 0.233
Resting tachycardia 242 (36.1) 205 (36.3) 1.01 (0.80 - 1.27) 0.952
Q Waves 112 (16.7) 114 (20.2) 1.26 (0.94 - 1.68) 0.118
LVH 79 (11.8) 118 (20.9) 1.97 (1.45-2.70) <0.001*
ST Depressions 87 (13.0) 79 (14.0) 1.09 (0.78 - 1.51) 0.609
Non-sinus rhythm 72 (10.7) 55 (9.7) 0.90 (0.62 —1.29) 0.560
Bundle Branch Block 59 (8.8) 64 (11.3) 1.32 (0.91 -1.92) 0.141
*p<0.05

Table 5. Mean (SD) age of patients with each abnormal ECG finding and
Welch's t-test p-values

ECG Finding Mean (SD) Age | Mean (SD) Age | Welch’s t-test
of Patients with | of Patients with p-value
Abnormal ECG | Normal ECG
Finding, years | Finding, years
T-wave Inversions 61.6 (19.5) 59.1 (19.2) 0.028*
Resting tachycardia 55.4 (19.0) 62.7 (19.0) <0.001*
Q Waves 64.6 (17.1) 59.0 (19.6) <0.001*
LVH 59.0 (19.6) 60.3 (19.3) 0.406
ST Depressions 64.9 (18.7) 59.3 (19.3) <0.001*
Non-sinus rhythm 69.7 (18.7) 59.0 (19.1) <0.001*
Bundle Branch Block 67.7 (16.7) 59.2 (19.4) <0.001*
*p<0.05

Table 6 demonstrates the association between each ECG finding and 30-day
mortality. Compared to patients with normal ECG findings, 30-day mortality was
significantly more common among patients with ECGs demonstrating T-wave

inversions (OR 1.72, 95% CI 1.30 - 2.26, p < 0.001), resting tachycardia (OR 1.53, 95% CI

13



1.16 - 2.02, p = 0.002), Q waves (OR 1.42, 95% CI 1.01- 1.97, p = 0.039), ST depressions (OR
1.83, 95% CI 1.27 - 2.62, p < 0.001), bundle branch blocks (OR 1.82, 95% CI11.20-2.72, p =
0.004), and non-sinus rhythms (OR 2.22, 95% CI 1.49 - 3.27, p < 0.001). When adjusting
for age and gender, 30-day mortality was significantly more common among patients
with ECGs demonstrating T-wave inversions (aOR 1.67, 95% CI 1.27 —2.21, p <0.001),
resting tachycardia (aOR 1.67, 95% CI 1.26 —2.22, p < 0.001), ST depressions (aOR 1.75,
95% CI1.22 - 2.53, p = 0.003), non-sinus rhythms (aOR 2.12, 95% CI 1.42 - 3.17, p <0.001),
and bundle branch blocks (aOR 1.68, 95% CI 1.11 - 2.53, p = 0.014). There was no
significant difference in 30-day mortality among patients with ECGs demonstrating
LVH compared to those without LVH or those with Q waves compared to those without
Q waves (Table 6).

The 30-day mortality rate for individuals with normal ECGs was 15.8%, while
those with any abnormal ECG finding had a mortality rate of 23.2% (OR 1.61, 95% CI

1.15-2.31, p=0.007).
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4. Discussion

To our knowledge, this is the first study that has evaluated the association
between baseline non-specific ECG findings of patients presenting to the emergency
department and 30-day mortality in a low- and middle-income country. We found that a
high proportion of patients with chest pain or shortness of breath died within 30 days of
ED presentation and that certain non-specific ECG findings such as T-wave inversions,
resting tachycardia, non-sinus rhythms, ST depressions, and bundle branch blocks were
predictive of increased 30-day mortality. Furthermore, we found that patients with
normal ECGs had lower mortality than those with any ECG abnormality. Overall, these
findings suggest that ECGs can play an important role in risk stratification in EDs in
low- and middle-income countries.

The 30-day mortality rate among ED patients presenting with chest pain or
dyspnea in our study was notably higher than what has been reported in studies from
high-income countries. We observed an overall 30-day mortality rate of 21.5%,
substantially higher than reported in high-income countries, with previous studies
having documented the 30-day mortality rate for chest pain and/or dyspnea ranging
from 0.2 — 11.1%.3240 Notably, there is a lack of research and data on the 30-day mortality
among patients with chest pain and dyspnea in EDs in LMICs; additional study is
needed in other LMICs to describe outcomes amongst ED patients with undifferentiated

chest pain and shortness of breath.
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We identified an elevated risk of 30-day mortality among patients exhibiting
several non-specific ECG findings, including T-wave inversions, resting tachycardia,
non-sinus rhythms, ST depressions, and bundle branch blocks. Past literature suggests
that non-specific ECG findings are associated with increased morbidity and mortality in
high-income settings.”-'° This is likely due to the underlying physiology and health
condition of the patient that the ECG is recording. For example, these non-specific ECG
findings, can be indicators of myocardial infarction, myocardial ischemia, irregular
electrical activity, acute coronary syndrome, and pulmonary embolism which are all
associated with increased morbidity and mortality.1741-4

Our observations align with prior research conducted in high-income countries.
In a comprehensive study spanning 13 high-income countries, isolated T-wave
inversions were linked to an increased risk of 30-day mortality (OR 1.7, 95% CI 1.3 —2.3),
and ST depressions were similarly associated with an increased risk (OR 5.1, 95% CI 4.5
—5.9).% In another study across 86 EDs in Canada of heart failure patients, ST
depressions were associated with 30-day mortality (aOR 1.24, 95% 1.02 - 1.50) and,
similar to our study, Q waves were not associated with 30-day mortality.* Q waves in
the setting of current or past myocardial infarction has been indicative of increased
mortality in some settings.#*® However, Khan and colleagues found that Q waves in
heart failure patients were not associated with major structural disease or significant left

ventricular dysfunction which could explain why we do not see an increase in risk of 30-

17



day mortality in our study.* Furthermore, consistent with a substantial body of
literature, our study supports the longstanding recognition of the association between
resting tachycardia and increased risk of mortality and other cardiovascular
diseases.!”*-2 We also found that, similar to many studies from high-income settings,
that non-sinus rhythms, predominantly atrial fibrillation in our study population, are
associated with increased risk of all-cause mortality.”® To our knowledge, our study is
the first to demonstrate the associations between these non-specific ECG findings and
short-term mortality in SSA.

Although there has been some conflicting evidence regarding the relationship
between bundle branch blocks and increased mortality rates,*% recent systematic
reviews and meta-analyses have concluded that there is indeed an elevated mortality
risk associated with both right and left bundle branch blocks, particularly in the
presence of cardiac comorbidities.” In contrast to prevailing literature, our study did
not find an association between LVH and an increased risk of mortality. Numerous
studies report that the presence of LVH is associated with increased risk of all-cause
mortality and development of other cardiovascular comorbidities over years of follow-
up.®0-2 It is likely that our 30-day follow-up period is simply too short to detect a
meaningful effect size as one study indicates that LVH is a time-dependent covariate.®®
Another study in an older population found no association between all-cause mortality

and LVH, but did amongst cardiovascular-related deaths.®* Given our study looked at
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all-cause mortality, this could be a plausible reason for not seeing an effect. Overall, it is
unclear why no such association was observed in our setting; further study is needed to
elucidate the association between LVH and short-term mortality among ED patients in
Tanzania.

Our study has several strengths including an excellent follow-up rate, broad
inclusion criteria, high interrater agreement for ECG interpretation, and a large sample
size. However, this study is not without limitations. First, we excluded patients without
chest pain or shortness of breath, therefore our results may not be generalizable to
patients presenting with other cardiac complaints like syncope and palpitations.
Additionally, as this was a single-center study, our results may not be applicable to
other EDs in LMICs. Lastly, there is a substantial lack of existing data about ECG
findings and patient outcomes in EDs in LMICs which makes it difficult to contextualize

our results.
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5. Conclusion

In conclusion, we found that, among adults presenting to a Tanzanian ED with
chest pain or shortness of breath, certain non-specific ECG findings such as T-wave
inversions, resting tachycardia, non-sinus rhythms, ST depressions, and bundle branch
blocks were associated with increased risk of 30-day mortality. This suggests that ECG
testing can play an important role in risk stratification in ED care for patients presenting
with chest pain and shortness of breath, and that locally validated risk stratification tools
using ECG criteria may aid ED physicians in Tanzania in disposition decisions.® Further
research is urgently needed to describe associations between ECG findings and short-
term outcomes among ED patients in other LMIC settings and to develop locally-

tailored risk stratification tools to support ED providers in LMICs.
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