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To evaluate the one most common combination of co-morbidities that can lead to heart failure.
Methods: Total374 participants(case=187 & control=187with 1:1)of age > 20 included in this case
control study through non probability convenient sampling from hospitals of Tehsil Wazirabad
and District Gujrat. 187 participants having heart failure were included in case group and 187 not
having heart failure included in control group. Asemi structure questionnaire was used to
collect data and results were compiled through SPSS software. There was no gender
specification in this study. Results: Results showed that frequency of single disease was 55 in
case group and 88 in control group. Participants having >1 disease were 51 in cases and 55 in
control. Frequency of >2 diseases was 44 and 41in case and control group respectively and in
>3diseases 17 participants were in case group and 2 were in control group. As number of
diseases increases in combination, frequency of participants increased in case group as
compared to control group. This study was significant with P value less than 0.05 and odds ratio
of combination of comorbidities was 1.213 Conclusions: The observed association indicated
that combined effect of comorbidities is higher in case group to cause heart failure than one
disease at atime. Hence, we concluded that combined effect of comorbidities is higherin case
groupto cause heartfailurethan one disease atatime.
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INTRODUCTION

Heart failure is a serious medical emergency and a
pandemic worldwide. In America 5.7 million people above
the age of 20 years' experience heart failure and its
prevalence andincidenceisincreasingday by day[1]. Heart
failureis complex syndrome characterized by set of clinical
symptomsincluding breathlessness, general fatigue, chest
painandlowerlimb edema. Heart failure occurs when heart
could not properly pump blood as a consequence of
impaired contractionand relaxation of heart chambers[2].
Heart failure syndrome includes coronary artery disease,
myocardial infarction, hypertension and valvular heart
diseases[3]. Despite the fact that science and technology
have made much advancement; the morbidity and
mortality of patients suffering from chronic heart failure is

still high. The reason is probably the presence of several
co-morbid conditions that complicates the disease and
also interferes in its management [4]. Comorbidities are
the conditions or disorders that occur along with primary
disease [5]. Both cardiovascular and non-cardiovascular
comorbidities canlead to heart failure. Non cardiovascular
co-morbidities includes Chronic Obstructive pulmonary
disease (COPD), Chronic kidney disease(CKD), obesity,
anemia, gout, thyroid dysfunction, sleep breathing
disorders, hypercholesterolemia, diabetes, hypertension,
hepatitis and depression [6]. According to the report
release by the Network for Consumer Protectionin a press
on October,1st 2017, Heart disease become more prevalent
in Pakistan as every hour 12 patients die due to heart
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attack. A study conducted in Baltimore, Maryland reported
that Heart failure mortality increased due to non
cardiovascular comorbidities [7]. In 2018 A study by Xin
Zhao et al. proved that non cardiovascular comorbidities
play equal part as cardiovascular comorbidities in
increasing incidence, prevalence and mortality of heart
failure [8]. Diabetes type 1and type 2 are most common co
morbidity that leads to cardiovascular disease and death
[9]. Diabetes Mellitus is metabolic disease characterized
by hyperglycemia. Type 1 diabetes is insulin dependent
diabetes mellitus while type 2 in non- insulin dependent
diabetes mellitus. Diabetes is present in half of patients
suffering from heart failure. Diabetes and heart failure
shares a bidirectional association that is if diabetes can
cause heart failure; cardiovascular disease can alsolead to
diabetes mellitus. Possible mechanism is oxidative stress.
Long standing hypertension and chronic diabetes damage
the liver, kidney and lungs which are also a risk factor for
heart failure[10].

Methods:

After approval from ethical committee a Hospital based
matched case control study was conducted in a period of 4
months. Data was collected from hospitals (both
government and private sector) of Tehsil Wazirabad and
District Gujrat using semi structure questionnaire. A
sample of 374 participants(case =187, control =187 with 1:1)
was calculated at 95% confidence level. Participants of
age=20 years were included in the study through Non
Probability convenient sampling technique. An informed
consent was taken from participants before filling of
questionnaires. Patients having heart failure wereincluded
in case group and without heart failure were in control
group as perinclusion criteria. Participants not exposed to
risk factor were excluded from control group and
participants who were diagnosed with HIV, Cancer and
having age<20 years were excluded from both case and
control group. There was no gender specification in this
study. Chi square test, binary logistic regression and odds
ratio were calculated to analyze the data through SPSS
software version 20.

Results:

According to study design case and control groups are
dependent variables and comorbidities such as diabetes,
anemia, Sleep apnea, hypercholesterolemia, gout,
hypothyroidism, rheumatoid arthritis, COPD, CKD and
hepatitisCwereindependentvariables.

DOI: https://doi.org/10.54393/pbmj.v5i1.172

Count

65 [l control Group
0- . Case Group

[=2]

40+

20-30 31-40 41-50 51-60 61-70 71-80 81-90
years years years years years years years

AGE GROUPS

Figure 1: Demographic characteristic of participants
Figurel shows the demographic characteristic of
participants. Thisindicates that 50-60 years old people are
more prone to heart failure. Mean and standard deviation of
age in case group was 55.58+13.55 while in control group
was 50.19+13.51.

Groups
Risk Factors
Control Case

Family history No 101 * o
of heart disease | yoo 86 127 213
Hypertensive No 102 * "
patients Yes 85 118 203
Total 187 187 374

Table 1: Frequency of family history and hypertensive
patientsinbothgroup(case and control)

Table 1show frequencies of family history and hypertensive
patients of both case and control group. This table
indicated that 118 and 85 persons were hypertensivein case
and control group respectively. While family history of 127
and 86 was positive in case and group respectively. So it is
obvious that heart disease runs in families due to highest
number of positive family historyin case group.
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Number of Disease Groups

with Heart failure Control Case

Only one Disease 88(47.02%) | 72(38.50%) | 160(42.8%)
Two Disease at a time 55(29.41%) | 51(27.27%) | 106(28.34%)
Three Disease at atime 41(21.92%) | 44(23.52%) | 85(22.72%)
Four Disease at a time 2(1.06%) 17(9.09%) 19(4.9%)
Five Disease at a time 1(0.53%) 2(1.06%) 3(0.80%)
Hore Than Five Disease 0 1053%) | 10.26%)
Total 187 187 374

Table 2: Frequency of combination of comorbidities
amongboth groups

Table 2 shows that total 160 subjects(case =72, Control=88)
were those who had only one disease. There were 106(case
group=51 and control group=55) patients who had two
disease at time. 41 cases and 44 controls out of total 85
patients were having three diseases at a time. Total 19
patients (17 cases and 2 controls) had four diseases at a
time. Combinations of five diseases were 3 in total number
out of them 2 in case group and 1in control group. 1patient
incase grouphadmorethanbdiseasesatatime.

C.l1at95%
P-Value o)

ratio Lower Upper

Chil-Square

8 Wald

One disease with

Heart failure 0 !
More than1
Disease with 193 6.803 .009 |1.213| 1.049 | 1.403

Heart Failure

Table 3: Adjusted Odds Ratio of Combined effect of
comorbidities

Table 3 shows that odds ratio is 1.213 which means
participants with more than two comorbidities have two
times increased risk of developing heart failure as
comparedto participantswithone disease.

DISCUSSION:

This study observed the relationship between
comorbidities and heart failure and documented the one
most common co-morbidity which leads to heart failure.
Most of the participants in both groups were diabetic
patients similartoresult of anotherstudy[11]. Second most
common disease that associated with heart failure was
anemia. A study conducted in America also reported that
anemia is a stronger risk factor to cause heart failure [ 12].
Third most common disease was Hypercholesterolemiain
case group. A study conducted by Brian A. Ferenceet al.
also measured the effect of cholesterol levels on
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Myocardial Infarction and Heart Failure and proved that
persistent increase in LDL and decrease in HDL is a major
contributing factor towards Coronary artery disease (CAD)
and heart failure [ 13]. Age and sex adjustment attenuated
regional differencesin IHD-as-risk factor but IHD remained
rare in Sub-Saharan Africa. Hypertension prevalence was
highin heart failure patients of all regions but the highest in
Eastern and Central Europe and Sub-Saharan Africa [14].
Shannon M Danley et al. reported the prevalence of
hypertension, obesity, and smoking increased over time.
The risk of heart failure was particularly high for coronary
disease and diabetes with odds ratios (35% confidence
intervals) of 3.05 (2.36-3.95) and 2.65 (1.98-3.54),
respectively [15]. Christophe Bauters et al. reported in his
studyincreasedrisk of heart failure in diabetics; moreover,
in diabetic populations, poor glycemic control has been
associated with an increased risk of heart failure. Various
mechanisms may link diabetes mellitus to heart failure:
firstly, associated comorbidities such as hypertension may
play a role; secondly, diabetes accelerates the
development of coronary atherosclerosis; thirdly,
experimental and clinical studies support the existence of
a specific diabetic cardiomyopathy related to
microangiopathy, metabolic factors or myocardial fibrosis
[16]. Erik Ingelssonet al. reported variables reflecting
glucose and lipid metabolism and variables involved in
oxidative processes were compared with established risk
factors for HF (prior myocardial infarction, hypertension,
diabetes, electrocardiographic left ventricular
hypertrophy, smoking, obesity, and serum cholesterol).
Novel variables reflecting insulin resistance and
dyslipidemia, together with alow beta-carotene level, were
found to predict HF independently of established risk
factors [17]. Kamyarkalantaret al. stated that Traditional
risk factors of a poor clinical outcome and mortality in the
general population, including body mass index(BMI), serum
cholesterol, and blood pressure (BP), are also found to
relate to outcome in patients with chronic heart failure
(CHF), but in an opposite direction. Obesity,
hypercholesterolemia, and high values of BP have been
demonstrated to be associated with greater survival
among CHF patients. These findings are in contrast to the
well-known associations of over-nutrition,
hypercholesterolemia, and hypertension with a poor
outcome in the general population [18, 19].
In diabetic subjects, age, diabetes duration, insulin use,
ischemic heart disease, and elevated serum creatinine
were independent risk factors for both prevalent and
incident heart failure [20]. In this study two most common
two diseases combinations observed in participants were
diabetes plus anemia and diabetes plus
hypercholesterolemia. Sleep apnea, hypercholesterolemia
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and diabetes were most commonthree diseases
combination observed in study. Sleep apnea, diabetes,
anemia and COPD were a combination of 4 diseases which
was observedin heart failure patients.Thereisno evidence
supporting our study because no work has been done to
evaluate the combined effect of comorbidities in past.
Several studies conducted to evaluate the individual effect
of comorbidity on heart failure and many of them include
two or more diseases but investigate their effect
individually.

CONCLUSIONS:

An increase in number of comorbidities among
participants has more impact onmorbidity and mortality of
heart failure than single co-morbidity. In this studythe main
focus was to determine the combined effect of
comorbiditiesonheart failure.
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