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ABSTRACT

Background: Hypertension, the ‘silent killer’, is the cause of high mortality and is one of the major 
health problems worldwide. This study aimed to determine the frequency of hypertension and its 
predictors in a squatter settlement in Karachi.

Methods: A cross-sectional study (n=212) was conducted at the Family Medicine Clinic, Karachi. The 
participants aged 18 to 65 years, from Jan 1st to 30th June 2020 were recruited. Thorough 
examination (including blood pressure, weight, and height) and interviews of the participants were 
done regarding lifestyle, cardiovascular risk factors, personal and family history of cardiovascular 
diseases, or other chronic illnesses. The Chi-square test was used to identify the association of the risk 
factors with hypertension and a p-value <0.05 was considered statistically significant.

Results: The overall burden of hypertension calculated was 63(29.7%). The mean age of participants 
was 39.3+15.4 years. A very strong association (p<0.01) of hypertension (76.5%) was seen with a 
history of dyslipidemia compared to non-hypertensives (23.5%). Among diabetics, it was found that 
84% were hypertensive and 16% were non-hypertensive with a statistically significant (p =0.00) 
association. Personal history of ischemic heart disease (77.8%, p-value 0.003), transient ischemic 
attack (TIA)/stroke (100%, p-value 0.087) and family history of premature coronary artery diseases 
(88.9%, p-value <0.01) were seen more common in individuals with high blood pressure.

Conclusion: The frequency of hypertension is high in a squatter settlement in Karachi and it is highly 
associated (p<0.01) with the development of dyslipidemia, diabetes, family history of coronary 
artery and cerebrovascular diseases respectively. 

Keywords: Hypertension; Dyslipidemia; Coronary Artery Disease; Cerebrovascular Disorders.

Corresponding Author:
Dr. Hafsa Saeed
Family Medicine Clinic,
Karachi, Pakistan.
Email: medrhafsasaeed@gmail.com
ORCID iD: 0000-0002-6094-4738
Doi: https://doi.org/10.36283/PJMD11-3/006

How to cite: Saeed H, Jehangir F, Mohammad M, Mazhar A. Hypertension and Its Predictors in a 
Squatter Settlement of Karachi. Pak J Med Dent. 2022;11(3): 30-36. doi: 10.36283/PJMD11-3/006

OPEN ACCESS

Hypertension and Its Predictors in a Squatter 
Settlement of Karachi

INTRODUCTION
Hypertension, commonly referred to as High Blood 
Pressure is characterized by chronic damage to the 
blood vessels leading to formidable consequences 
such as coronary artery disease, heart failure, 
cerebrovascular disease, and chronic kidney 

disease1. Often quoted as the ‘silent killer’ because 
of its high mortality and lack of early warning signs, it 
is a major cause of premature deaths worldwide2. 
The burden of hypertension is rising in both 
developed and developing countries making it a 
major factor in mortality and morbidity around the 

world. According to an estimate, one-quarter of the 
world’s population above 18 years of age has 
hypertension and this figure is expected to increase 
to 29% by 2025 3.

Pakistan like other developing countries is changing 
its diet and lifestyle pattern. Due to this change, 
hypertension is emerging as a significant public 
health problem. The health and economic systems 
of Pakistan, which is a low-income country, seem to 
be unprepared to face this challenge. Prevention 
and early detection, and adequate management 
of hypertension will reduce the risk of stroke, 
myocardial infarction, chronic kidney diseases and 
heart failure, and will consequently reduce the 
burden on Pakistan’s health care system.  Some 
studies have been done previously to estimate the 
prevalence of hypertension in the squatter of 
Karachi1-3. Nevertheless, these published data had 
become old, therefore revised data is needed. 
Therefore, this study aimed to determine the 
prevalence of hypertension and its risk factors in a 
squatter settlement in Karachi.

METHODS
A cross-sectional study, approved under ERC 
Reference code: 2340720FJFM, was done by 
recruiting all patients aged 18 or more to come to a 
primary health care center from Jan 1 2020 to 30 
June 2020. The estimated sample size according to 
openepi.com sample size calculator for 
cross-sectional studies was 227 taking 95% as the 
confidence interval with an estimated population 
of 100,000 in Sikandarabad using 18% prevalence 
from the previous study4. The current study recruited 
212 participants. The exclusion criteria were as 
follows: pregnant and lactating women and those 
who had any immuno-compromising condition 
e.g., cancer and HIV. After taking written consent, 
contact details including name and contact 
number were taken by each participant to ensure 
duplication was avoided. 

All the vitals such as blood pressure (standing and 
sitting position), heart rate (resting and after 5 
minutes of exercise), respiratory rate, height, weight 
and BMI were checked. Anemia, cyanosis, jugular 
venous pressure, palpable thyroid gland and pedal 
edema were documented. Systemic examinations 
including heart sounds and basal crepitations were 
assessed. A family physician assessed the comor-
bidity and lifestyle factors such as consumption of 
salt, fruits, vegetables and dairy products. The level 
of physical activity was estimated at 150 minutes a 
week of a brisk walk. Age, sex, marital status, 
education, work history, smoking, alcohol intake, 
personal, and family history of hypertension, diabe-
tes, premature cardiovascular deaths and stroke 
was also noted.

For the classification of hypertension, the standard 
classification of the Joint National Committee on 
Prevention, Detection, Evaluation, and Treatment of 
High Blood Pressure (JNC 7 was used. Hypertension 
was defined as a systolic BP level of ≥140 mmHg 
and/or diastolic BP level of ≥90 mmHg or being 
previously diagnosed as hypertensive by any health 
professional. The area falling between 120–139 
mmHg systolic BP and 80–89 mmHg diastolic BP is 
defined as “pre-hypertension”5. Current daily smok-
ers are defined as those who were currently smok-
ing cigarettes, bidis, or hookah daily.  Those who 
take > 5 units of alcohol per day were labeled as 
Alcoholics. WHO International BMI classification: BMI 
<18.5 was classified as “underweight”; 18.50–24.99, 
“normal range”; “overweight”; 25.0–29.99, “obese”; 
>30.006. Physical activity was measured in terms of 
an active lifestyle for those who do 150 min/week 
walk (CDC) and sedentary for those who did <150 
min/week walk. 

The SPSS version 20 was used for analyzing the data. 
Mean and standard deviation was calculated for 
numerical variables and frequency and percentage 
for categorical variables. Chi-square was used to 
identify the association of variables with the outcome. 
A p-value <0.05 was considered to show a significant 
association.

RESULTS
Among 212 individuals, the prevalence of 
hypertension was 63 (29.7%). The mean age of 
participants was 39.3+15.4 years.  Most of the 
subjects were overweight with a mean BMI of 
25.3+6.1kg/m2. Males who were employed were 
38(48.1%), the rest being jobless, whereas females 
who were employed were 41 (51.9%).

Of those who were hypertensive, 44% were employed 
with statistically significant results (p-value 0.001). A 
sedentary lifestyle was observed by 187 (88.2%) while 
25(11.8%) had an active lifestyle. Of those who were 
hypertensive, the majority (30.3%) had a sedentary 
lifestyle as compared to 28% of subjects who had an 
active lifestyle but the results were statistically 
insignificant p=0.78. DASH diet was consumed by 
38(17.9%) individuals (Table 1). The hypertensive 26.3% 
took the DASH diet demonstrating that hypertension 
was not common in subjects who took the DASH diet 
but the results were statistically insignificant (p-value 
0.38). Male smokers were 20 (25.3%) whereas there 
was no female smoker in the study. Of the participants 
having high blood pressure, 25% were smokers 
showing smoking had no impact on high blood 
pressure in this study but the results were statistically 
insignificant p=0.421. Among hypertensive, none 
consumed alcohol in this study (p-value 0.49) when 
co-morbid were identified along with HTN, 11.8% (25) 
were diabetic, 16% (34) had hyperlipidemia, 4.2% (9) 
and 0.9% (2) had a history of ischemic heart disease 

and TIA/stroke respectively (Table 1). When family 
history was evaluated 7.6% (16) and 4.2% (9) had a 
history of premature coronary artery disease and 
stroke respectively. Those who were hypertensive, 
77.8%, 100% and 88.9% had a history of ischemic heart 

disease (p-value 0.003), TIA/stroke (p-value 0.087) and 
family history of premature CAD (p-value <0.001) 
respectively, all having statistically significant results 
showing association of hypertension with CAD and 
CVD.

DISCUSSION
Pakistan is undergoing a shift in diet and lifestyle 
patterns. Due to this epidemiologic and nutritional 
transition, hypertension is emerging as one of the 
significant public health concerns. National sampling 
study from 1990 to 1994 reported the prevalence of 

hypertension in adults aged more than 15 years to be 
19.75% which surged up to 46.2% as indicated in the 
Second National Diabetes Survey Report of Pakistan 
(NDSP) 2016-2017 7. Pakistan is ranked as the third 
country in the South Asian Association for Regional 
Cooperation for its high prevalence of hypertension8. 

In line with the trend at the national level mentioned 
above, this study showed a high prevalence of 
hypertension of about 29.7%with 37.3% of male 
subjects and 62.7% of females. This is very high as 
compared to the 15% rate which was reported in 
Siddiqui et al study in 2005, conducted in the same 
slums squatter settlement in Karachi9. This study 
correlates to the study conducted in another squatter 
settlement of Karachi by Safdar et al who found a 
prevalence rate of 26%, with 34% in males and 24% in 
females and Ishtiaq et al. also found a prevalence 
rate of 29.2% in twin cities of Pakistan (i.e., 
Rawalpindi-Islamabad) 10,11.

This significant rise is alarming, particularly in a 
developing country like Pakistan, where the health 
infrastructure is not yet at an optimal level; and 
requires serious and focused efforts to control the rate 
of hypertension in Pakistan. Although many studies 
have been done in Pakistan in the past to estimate 
the prevalence of hypertension at the national level, 
little is known about the burden and risk factors of 
hypertension in the slum population, which makes up 
one-third of the urban population in Pakistan. Lack of 
data regarding health issues from these communities 
can cause improper and unrealistic allocation of 
health care resources by the private and government 
sector. In the current study, investigators estimated 
the prevalence of hypertension and its risk factors in a 
selected population living in the slums of Karachi.

For the gender association, most of the studies 
showed a higher prevalence of hypertension in men 
as compared to women12. Whereas some studies 
indicated that the female gender is a risk factor in the 
development of hypertension and women are more 
prone to be hypertensive. For instance, a report from 
American Heart Association also observed that in the 
American population, women are more prone to 
develop hypertension than men13. This increased 
frequency of hypertension in females could be 
because of their high BMI and more sedentary lifestyle 
and lack of exercise or because females get more 
medical checkups during their pregnancy.

Many studies had shown a positive relationship between 
advancing age with hypertension. Increasing age led to 
a stiffening of the aorta and arterial wall which causes a 
higher prevalence of hypertension in the older 
population group. Contrary to these, this study did not 
show a positive relationship between advancing age 
and hypertension14,15. 

The current study reported that 31% of individuals 
have a family history of coronary artery disease. The 
study also demonstrated a significant association 
between a family history of coronary artery disease 
with hypertension. Research studies from different 
countries have also shown a strong association 
between a family history of coronary artery disease 

and hypertension or blood pressure level16,17. Those 
with a positive family history of coronary artery disease 
were more likely to have hypertension in comparison 
to those with a negative family history of coronary 
artery disease. Thus, these people need strict positive 
changes in behavior and lifestyle. It is to be expected 
that it should lead to significant mitigation of risk over 
the long term. 

Dyslipidemia, a strong predictor of cardiovascular 
disease, causes endothelial damage, and the loss of 
physiological vasomotor activity that becomes 
manifested as increased blood pressure (BP). In line 
with the previous studies that have reported a positive 
relation between dyslipidemia and hypertension18,19. 
The current study also gives important evidence that 
dyslipidemia is a strong risk factor in the development 
of hypertension in the Pakistani population. High 
intake of meat, ghee and butter in traditional 
Pakistani food and fewer intakes of fruits and 
vegetables with a sedentary lifestyle is responsible for 
dyslipidemia, once thought to be a disease in 
high-income countries and a rise in hypertension.

Diabetes significantly increases the odds of developing 
hypertension. Many studies demonstrated diabetes 
mellitus and hypertension are inter-linked and that can 
pose a risk of atherosclerotic cardiovascular disease in 
an individual. Compared to non-diabetics, hypertension 
is more likely to prevail in diabetics. Tsimihodimos et al. 
found that diabetes mellitus was an independent risk 
factor in the development of hypertension, irrespective 
of gender, age, body mass index, and familial diabetes 
mellitus. It further noted that hypertension was also an 
independent risk factor for diabetes mellitus20. Similarly, in 
another survey, Tatsumi et al. found approximately 
one-half of diabetic patients had hypertension, and 
approximately one-fifth of hypertensive patients had 
diabetes mellitus. Those with either of these two 
morbidity factors (i.e., hypertension or diabetes mellitus) 
had a 1.5 to 2.0 times likelihood of having both 
conditions21. This study also confirmed this association. 
“Over time, diabetes damages the small blood vessels in 
the body, causing the walls of the blood vessels to stiffen. 
This increases pressure, which leads to high blood 
pressure”.

Convenient means of transportation and the 
advancements in the internet led to more people 
spending a sedentary life22. Also increase in obesity 
due to higher consumption of fatty foods, which are 
no longer confined to high-income countries, has led 
to a higher burden of chronic diseases. Previous 
research noted a moderate physical activity every 
day was an important non-pharmacological 
treatment to lower the risk of hypertension and 
diabetes. In line with these studies, the present study 
found as the level of recreation increases, the 
prevalence of hypertension decreases; thus, showing 
an inverse relationship between recreation and 

hypertension. This study gives evidence that higher 
levels of physical activity in adulthood can partially 
offset the increased risks of hypertension23,24.

Other studies suggested that hypertension is more 
common in alcohol users and smokers25-27. Thus, 
alcohol consumption and tobacco use are 
considered a strong risk factor for the development of 
hypertension. In this study, of those who had 
hypertension only 25% were smokers showing smoking 
and alcohol had no impact on high blood pressure, 
so the study did not find a significant relationship 
between alcohol and tobacco use and hypertension. 
The analysis identified a strong relationship between 
personal history of ischemic heart disease and TIA with 
that hypertension that was similar to previous 
studies28,29. Likewise, Cipolla et al. reported that 
hypertension is a prominent determinant in the stroke 
population30. It causes increased shear stress, 
endothelial dysfunction, and large artery stiffness to 
the cerebral microcirculation. And this is a significant 
risk factor in the development of stroke. Effective 
measures should be taken to control hypertension 
which will reduce the risk of stroke.

It would be pertinent to mention certain limitations in this 
study. As this study was conducted in a selected slum 
area in Karachi, it might not be representative of the 
entire slum population of Pakistan. In the study, only a 
few participants have disclosed alcohol and tobacco 
intake; which might be under-representation owing to 
the religious and cultural environment and fear of 
shame.

Immediate measures such as awareness, early 
detection of hypertension, and adequate treatment 
and good control of dyslipidemia and diabetes are 
required through organized health education 
programs for the prevention and control of 
hypertension and its risk factors among the general 
mass.

CONCLUSION
The prevalence of hypertension (29.7%) in the slums of 
Karachi was quite high. The disease has strong 
associations with determinants such as 
hyperlipidemia, diabetes and a family history of 
premature coronary artery disease that adds to 
morbidities like ischemic heart disease and 
cerebrovascular diseases. Therefore, immediate and 
effective measures to increase awareness, early 
detection and control of hypertension, diabetes and 
hyperlipidemia should be taken through effective 
community programs at the individual as well as 
national level.
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INTRODUCTION
Hypertension, commonly referred to as High Blood 
Pressure is characterized by chronic damage to the 
blood vessels leading to formidable consequences 
such as coronary artery disease, heart failure, 
cerebrovascular disease, and chronic kidney 

disease1. Often quoted as the ‘silent killer’ because 
of its high mortality and lack of early warning signs, it 
is a major cause of premature deaths worldwide2. 
The burden of hypertension is rising in both 
developed and developing countries making it a 
major factor in mortality and morbidity around the 

world. According to an estimate, one-quarter of the 
world’s population above 18 years of age has 
hypertension and this figure is expected to increase 
to 29% by 2025 3.

Pakistan like other developing countries is changing 
its diet and lifestyle pattern. Due to this change, 
hypertension is emerging as a significant public 
health problem. The health and economic systems 
of Pakistan, which is a low-income country, seem to 
be unprepared to face this challenge. Prevention 
and early detection, and adequate management 
of hypertension will reduce the risk of stroke, 
myocardial infarction, chronic kidney diseases and 
heart failure, and will consequently reduce the 
burden on Pakistan’s health care system.  Some 
studies have been done previously to estimate the 
prevalence of hypertension in the squatter of 
Karachi1-3. Nevertheless, these published data had 
become old, therefore revised data is needed. 
Therefore, this study aimed to determine the 
prevalence of hypertension and its risk factors in a 
squatter settlement in Karachi.

METHODS
A cross-sectional study, approved under ERC 
Reference code: 2340720FJFM, was done by 
recruiting all patients aged 18 or more to come to a 
primary health care center from Jan 1 2020 to 30 
June 2020. The estimated sample size according to 
openepi.com sample size calculator for 
cross-sectional studies was 227 taking 95% as the 
confidence interval with an estimated population 
of 100,000 in Sikandarabad using 18% prevalence 
from the previous study4. The current study recruited 
212 participants. The exclusion criteria were as 
follows: pregnant and lactating women and those 
who had any immuno-compromising condition 
e.g., cancer and HIV. After taking written consent, 
contact details including name and contact 
number were taken by each participant to ensure 
duplication was avoided. 

All the vitals such as blood pressure (standing and 
sitting position), heart rate (resting and after 5 
minutes of exercise), respiratory rate, height, weight 
and BMI were checked. Anemia, cyanosis, jugular 
venous pressure, palpable thyroid gland and pedal 
edema were documented. Systemic examinations 
including heart sounds and basal crepitations were 
assessed. A family physician assessed the comor-
bidity and lifestyle factors such as consumption of 
salt, fruits, vegetables and dairy products. The level 
of physical activity was estimated at 150 minutes a 
week of a brisk walk. Age, sex, marital status, 
education, work history, smoking, alcohol intake, 
personal, and family history of hypertension, diabe-
tes, premature cardiovascular deaths and stroke 
was also noted.

For the classification of hypertension, the standard 
classification of the Joint National Committee on 
Prevention, Detection, Evaluation, and Treatment of 
High Blood Pressure (JNC 7 was used. Hypertension 
was defined as a systolic BP level of ≥140 mmHg 
and/or diastolic BP level of ≥90 mmHg or being 
previously diagnosed as hypertensive by any health 
professional. The area falling between 120–139 
mmHg systolic BP and 80–89 mmHg diastolic BP is 
defined as “pre-hypertension”5. Current daily smok-
ers are defined as those who were currently smok-
ing cigarettes, bidis, or hookah daily.  Those who 
take > 5 units of alcohol per day were labeled as 
Alcoholics. WHO International BMI classification: BMI 
<18.5 was classified as “underweight”; 18.50–24.99, 
“normal range”; “overweight”; 25.0–29.99, “obese”; 
>30.006. Physical activity was measured in terms of 
an active lifestyle for those who do 150 min/week 
walk (CDC) and sedentary for those who did <150 
min/week walk. 

The SPSS version 20 was used for analyzing the data. 
Mean and standard deviation was calculated for 
numerical variables and frequency and percentage 
for categorical variables. Chi-square was used to 
identify the association of variables with the outcome. 
A p-value <0.05 was considered to show a significant 
association.

RESULTS
Among 212 individuals, the prevalence of 
hypertension was 63 (29.7%). The mean age of 
participants was 39.3+15.4 years.  Most of the 
subjects were overweight with a mean BMI of 
25.3+6.1kg/m2. Males who were employed were 
38(48.1%), the rest being jobless, whereas females 
who were employed were 41 (51.9%).

Of those who were hypertensive, 44% were employed 
with statistically significant results (p-value 0.001). A 
sedentary lifestyle was observed by 187 (88.2%) while 
25(11.8%) had an active lifestyle. Of those who were 
hypertensive, the majority (30.3%) had a sedentary 
lifestyle as compared to 28% of subjects who had an 
active lifestyle but the results were statistically 
insignificant p=0.78. DASH diet was consumed by 
38(17.9%) individuals (Table 1). The hypertensive 26.3% 
took the DASH diet demonstrating that hypertension 
was not common in subjects who took the DASH diet 
but the results were statistically insignificant (p-value 
0.38). Male smokers were 20 (25.3%) whereas there 
was no female smoker in the study. Of the participants 
having high blood pressure, 25% were smokers 
showing smoking had no impact on high blood 
pressure in this study but the results were statistically 
insignificant p=0.421. Among hypertensive, none 
consumed alcohol in this study (p-value 0.49) when 
co-morbid were identified along with HTN, 11.8% (25) 
were diabetic, 16% (34) had hyperlipidemia, 4.2% (9) 
and 0.9% (2) had a history of ischemic heart disease 

and TIA/stroke respectively (Table 1). When family 
history was evaluated 7.6% (16) and 4.2% (9) had a 
history of premature coronary artery disease and 
stroke respectively. Those who were hypertensive, 
77.8%, 100% and 88.9% had a history of ischemic heart 

disease (p-value 0.003), TIA/stroke (p-value 0.087) and 
family history of premature CAD (p-value <0.001) 
respectively, all having statistically significant results 
showing association of hypertension with CAD and 
CVD.

DISCUSSION
Pakistan is undergoing a shift in diet and lifestyle 
patterns. Due to this epidemiologic and nutritional 
transition, hypertension is emerging as one of the 
significant public health concerns. National sampling 
study from 1990 to 1994 reported the prevalence of 

hypertension in adults aged more than 15 years to be 
19.75% which surged up to 46.2% as indicated in the 
Second National Diabetes Survey Report of Pakistan 
(NDSP) 2016-2017 7. Pakistan is ranked as the third 
country in the South Asian Association for Regional 
Cooperation for its high prevalence of hypertension8. 

In line with the trend at the national level mentioned 
above, this study showed a high prevalence of 
hypertension of about 29.7%with 37.3% of male 
subjects and 62.7% of females. This is very high as 
compared to the 15% rate which was reported in 
Siddiqui et al study in 2005, conducted in the same 
slums squatter settlement in Karachi9. This study 
correlates to the study conducted in another squatter 
settlement of Karachi by Safdar et al who found a 
prevalence rate of 26%, with 34% in males and 24% in 
females and Ishtiaq et al. also found a prevalence 
rate of 29.2% in twin cities of Pakistan (i.e., 
Rawalpindi-Islamabad) 10,11.

This significant rise is alarming, particularly in a 
developing country like Pakistan, where the health 
infrastructure is not yet at an optimal level; and 
requires serious and focused efforts to control the rate 
of hypertension in Pakistan. Although many studies 
have been done in Pakistan in the past to estimate 
the prevalence of hypertension at the national level, 
little is known about the burden and risk factors of 
hypertension in the slum population, which makes up 
one-third of the urban population in Pakistan. Lack of 
data regarding health issues from these communities 
can cause improper and unrealistic allocation of 
health care resources by the private and government 
sector. In the current study, investigators estimated 
the prevalence of hypertension and its risk factors in a 
selected population living in the slums of Karachi.

For the gender association, most of the studies 
showed a higher prevalence of hypertension in men 
as compared to women12. Whereas some studies 
indicated that the female gender is a risk factor in the 
development of hypertension and women are more 
prone to be hypertensive. For instance, a report from 
American Heart Association also observed that in the 
American population, women are more prone to 
develop hypertension than men13. This increased 
frequency of hypertension in females could be 
because of their high BMI and more sedentary lifestyle 
and lack of exercise or because females get more 
medical checkups during their pregnancy.

Many studies had shown a positive relationship between 
advancing age with hypertension. Increasing age led to 
a stiffening of the aorta and arterial wall which causes a 
higher prevalence of hypertension in the older 
population group. Contrary to these, this study did not 
show a positive relationship between advancing age 
and hypertension14,15. 

The current study reported that 31% of individuals 
have a family history of coronary artery disease. The 
study also demonstrated a significant association 
between a family history of coronary artery disease 
with hypertension. Research studies from different 
countries have also shown a strong association 
between a family history of coronary artery disease 

and hypertension or blood pressure level16,17. Those 
with a positive family history of coronary artery disease 
were more likely to have hypertension in comparison 
to those with a negative family history of coronary 
artery disease. Thus, these people need strict positive 
changes in behavior and lifestyle. It is to be expected 
that it should lead to significant mitigation of risk over 
the long term. 

Dyslipidemia, a strong predictor of cardiovascular 
disease, causes endothelial damage, and the loss of 
physiological vasomotor activity that becomes 
manifested as increased blood pressure (BP). In line 
with the previous studies that have reported a positive 
relation between dyslipidemia and hypertension18,19. 
The current study also gives important evidence that 
dyslipidemia is a strong risk factor in the development 
of hypertension in the Pakistani population. High 
intake of meat, ghee and butter in traditional 
Pakistani food and fewer intakes of fruits and 
vegetables with a sedentary lifestyle is responsible for 
dyslipidemia, once thought to be a disease in 
high-income countries and a rise in hypertension.

Diabetes significantly increases the odds of developing 
hypertension. Many studies demonstrated diabetes 
mellitus and hypertension are inter-linked and that can 
pose a risk of atherosclerotic cardiovascular disease in 
an individual. Compared to non-diabetics, hypertension 
is more likely to prevail in diabetics. Tsimihodimos et al. 
found that diabetes mellitus was an independent risk 
factor in the development of hypertension, irrespective 
of gender, age, body mass index, and familial diabetes 
mellitus. It further noted that hypertension was also an 
independent risk factor for diabetes mellitus20. Similarly, in 
another survey, Tatsumi et al. found approximately 
one-half of diabetic patients had hypertension, and 
approximately one-fifth of hypertensive patients had 
diabetes mellitus. Those with either of these two 
morbidity factors (i.e., hypertension or diabetes mellitus) 
had a 1.5 to 2.0 times likelihood of having both 
conditions21. This study also confirmed this association. 
“Over time, diabetes damages the small blood vessels in 
the body, causing the walls of the blood vessels to stiffen. 
This increases pressure, which leads to high blood 
pressure”.

Convenient means of transportation and the 
advancements in the internet led to more people 
spending a sedentary life22. Also increase in obesity 
due to higher consumption of fatty foods, which are 
no longer confined to high-income countries, has led 
to a higher burden of chronic diseases. Previous 
research noted a moderate physical activity every 
day was an important non-pharmacological 
treatment to lower the risk of hypertension and 
diabetes. In line with these studies, the present study 
found as the level of recreation increases, the 
prevalence of hypertension decreases; thus, showing 
an inverse relationship between recreation and 

hypertension. This study gives evidence that higher 
levels of physical activity in adulthood can partially 
offset the increased risks of hypertension23,24.

Other studies suggested that hypertension is more 
common in alcohol users and smokers25-27. Thus, 
alcohol consumption and tobacco use are 
considered a strong risk factor for the development of 
hypertension. In this study, of those who had 
hypertension only 25% were smokers showing smoking 
and alcohol had no impact on high blood pressure, 
so the study did not find a significant relationship 
between alcohol and tobacco use and hypertension. 
The analysis identified a strong relationship between 
personal history of ischemic heart disease and TIA with 
that hypertension that was similar to previous 
studies28,29. Likewise, Cipolla et al. reported that 
hypertension is a prominent determinant in the stroke 
population30. It causes increased shear stress, 
endothelial dysfunction, and large artery stiffness to 
the cerebral microcirculation. And this is a significant 
risk factor in the development of stroke. Effective 
measures should be taken to control hypertension 
which will reduce the risk of stroke.

It would be pertinent to mention certain limitations in this 
study. As this study was conducted in a selected slum 
area in Karachi, it might not be representative of the 
entire slum population of Pakistan. In the study, only a 
few participants have disclosed alcohol and tobacco 
intake; which might be under-representation owing to 
the religious and cultural environment and fear of 
shame.

Immediate measures such as awareness, early 
detection of hypertension, and adequate treatment 
and good control of dyslipidemia and diabetes are 
required through organized health education 
programs for the prevention and control of 
hypertension and its risk factors among the general 
mass.

CONCLUSION
The prevalence of hypertension (29.7%) in the slums of 
Karachi was quite high. The disease has strong 
associations with determinants such as 
hyperlipidemia, diabetes and a family history of 
premature coronary artery disease that adds to 
morbidities like ischemic heart disease and 
cerebrovascular diseases. Therefore, immediate and 
effective measures to increase awareness, early 
detection and control of hypertension, diabetes and 
hyperlipidemia should be taken through effective 
community programs at the individual as well as 
national level.
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INTRODUCTION
Hypertension, commonly referred to as High Blood 
Pressure is characterized by chronic damage to the 
blood vessels leading to formidable consequences 
such as coronary artery disease, heart failure, 
cerebrovascular disease, and chronic kidney 

disease1. Often quoted as the ‘silent killer’ because 
of its high mortality and lack of early warning signs, it 
is a major cause of premature deaths worldwide2. 
The burden of hypertension is rising in both 
developed and developing countries making it a 
major factor in mortality and morbidity around the 

world. According to an estimate, one-quarter of the 
world’s population above 18 years of age has 
hypertension and this figure is expected to increase 
to 29% by 2025 3.

Pakistan like other developing countries is changing 
its diet and lifestyle pattern. Due to this change, 
hypertension is emerging as a significant public 
health problem. The health and economic systems 
of Pakistan, which is a low-income country, seem to 
be unprepared to face this challenge. Prevention 
and early detection, and adequate management 
of hypertension will reduce the risk of stroke, 
myocardial infarction, chronic kidney diseases and 
heart failure, and will consequently reduce the 
burden on Pakistan’s health care system.  Some 
studies have been done previously to estimate the 
prevalence of hypertension in the squatter of 
Karachi1-3. Nevertheless, these published data had 
become old, therefore revised data is needed. 
Therefore, this study aimed to determine the 
prevalence of hypertension and its risk factors in a 
squatter settlement in Karachi.

METHODS
A cross-sectional study, approved under ERC 
Reference code: 2340720FJFM, was done by 
recruiting all patients aged 18 or more to come to a 
primary health care center from Jan 1 2020 to 30 
June 2020. The estimated sample size according to 
openepi.com sample size calculator for 
cross-sectional studies was 227 taking 95% as the 
confidence interval with an estimated population 
of 100,000 in Sikandarabad using 18% prevalence 
from the previous study4. The current study recruited 
212 participants. The exclusion criteria were as 
follows: pregnant and lactating women and those 
who had any immuno-compromising condition 
e.g., cancer and HIV. After taking written consent, 
contact details including name and contact 
number were taken by each participant to ensure 
duplication was avoided. 

All the vitals such as blood pressure (standing and 
sitting position), heart rate (resting and after 5 
minutes of exercise), respiratory rate, height, weight 
and BMI were checked. Anemia, cyanosis, jugular 
venous pressure, palpable thyroid gland and pedal 
edema were documented. Systemic examinations 
including heart sounds and basal crepitations were 
assessed. A family physician assessed the comor-
bidity and lifestyle factors such as consumption of 
salt, fruits, vegetables and dairy products. The level 
of physical activity was estimated at 150 minutes a 
week of a brisk walk. Age, sex, marital status, 
education, work history, smoking, alcohol intake, 
personal, and family history of hypertension, diabe-
tes, premature cardiovascular deaths and stroke 
was also noted.

For the classification of hypertension, the standard 
classification of the Joint National Committee on 
Prevention, Detection, Evaluation, and Treatment of 
High Blood Pressure (JNC 7 was used. Hypertension 
was defined as a systolic BP level of ≥140 mmHg 
and/or diastolic BP level of ≥90 mmHg or being 
previously diagnosed as hypertensive by any health 
professional. The area falling between 120–139 
mmHg systolic BP and 80–89 mmHg diastolic BP is 
defined as “pre-hypertension”5. Current daily smok-
ers are defined as those who were currently smok-
ing cigarettes, bidis, or hookah daily.  Those who 
take > 5 units of alcohol per day were labeled as 
Alcoholics. WHO International BMI classification: BMI 
<18.5 was classified as “underweight”; 18.50–24.99, 
“normal range”; “overweight”; 25.0–29.99, “obese”; 
>30.006. Physical activity was measured in terms of 
an active lifestyle for those who do 150 min/week 
walk (CDC) and sedentary for those who did <150 
min/week walk. 

The SPSS version 20 was used for analyzing the data. 
Mean and standard deviation was calculated for 
numerical variables and frequency and percentage 
for categorical variables. Chi-square was used to 
identify the association of variables with the outcome. 
A p-value <0.05 was considered to show a significant 
association.

RESULTS
Among 212 individuals, the prevalence of 
hypertension was 63 (29.7%). The mean age of 
participants was 39.3+15.4 years.  Most of the 
subjects were overweight with a mean BMI of 
25.3+6.1kg/m2. Males who were employed were 
38(48.1%), the rest being jobless, whereas females 
who were employed were 41 (51.9%).

Of those who were hypertensive, 44% were employed 
with statistically significant results (p-value 0.001). A 
sedentary lifestyle was observed by 187 (88.2%) while 
25(11.8%) had an active lifestyle. Of those who were 
hypertensive, the majority (30.3%) had a sedentary 
lifestyle as compared to 28% of subjects who had an 
active lifestyle but the results were statistically 
insignificant p=0.78. DASH diet was consumed by 
38(17.9%) individuals (Table 1). The hypertensive 26.3% 
took the DASH diet demonstrating that hypertension 
was not common in subjects who took the DASH diet 
but the results were statistically insignificant (p-value 
0.38). Male smokers were 20 (25.3%) whereas there 
was no female smoker in the study. Of the participants 
having high blood pressure, 25% were smokers 
showing smoking had no impact on high blood 
pressure in this study but the results were statistically 
insignificant p=0.421. Among hypertensive, none 
consumed alcohol in this study (p-value 0.49) when 
co-morbid were identified along with HTN, 11.8% (25) 
were diabetic, 16% (34) had hyperlipidemia, 4.2% (9) 
and 0.9% (2) had a history of ischemic heart disease 

and TIA/stroke respectively (Table 1). When family 
history was evaluated 7.6% (16) and 4.2% (9) had a 
history of premature coronary artery disease and 
stroke respectively. Those who were hypertensive, 
77.8%, 100% and 88.9% had a history of ischemic heart 

disease (p-value 0.003), TIA/stroke (p-value 0.087) and 
family history of premature CAD (p-value <0.001) 
respectively, all having statistically significant results 
showing association of hypertension with CAD and 
CVD.

DISCUSSION
Pakistan is undergoing a shift in diet and lifestyle 
patterns. Due to this epidemiologic and nutritional 
transition, hypertension is emerging as one of the 
significant public health concerns. National sampling 
study from 1990 to 1994 reported the prevalence of 

hypertension in adults aged more than 15 years to be 
19.75% which surged up to 46.2% as indicated in the 
Second National Diabetes Survey Report of Pakistan 
(NDSP) 2016-2017 7. Pakistan is ranked as the third 
country in the South Asian Association for Regional 
Cooperation for its high prevalence of hypertension8. 

Table 1: Comparison of hypertension with associated risk factors.

Characteristics       Frequency (n)
Percentage (%)

Hypertensives 
n=63 (%)

Non-
Hypertensives

n=149 (%)
p-Value

Gender                              
Female         79(37.3) 27.8 72.2

0.38Male 133(62.7) 30.8 69.2
Employment status         

Jobless
Employed

75(35.4)
137(64.6)

44
21.9

56
78.1 0.001

Marital status                 
Married
Single

178(84)
34 (16)

32.6
14.7

67.4
85.3 0.025

Level of education      
Matric
Intermediate
University

144(67.9)
17(8)
3(1.4)

29.2
41.2

0

70.8
58.8
100

0.31

Lifestyle                       
Sedentary
Active

187(88.2)
25 (11.8)

30.3
28

69.7
72 0.78

Smoking status              
Smokers
Non-smokers

20(9.4)
192(90.6)

25
30.2

75
69.8 0.42

Alcohol intake                  
Yes
No

2(0.9)
210 (99.1)

0
30

100
70

0.49

History of Diabetes Mellitus (DM)
Present
Absent

25(11.8)
187(88.2)

84
22.5

16
77.5 <0.01

History of Hyperlipidemia     
Present
Absent

34(16)
178(18)

76.5
20.8

23.5
79.2 <0.01

History of Ischemic Heart Disease (IHD)
Present
Absent

9(4.2)
203 (95.8)

77.8
27.6

22.2
72.4 0.003

History of Transient Ischemic Attack (TIA)/Stroke      
Present
Absent

2(0.9)
210(99.1)

100
29

0
71 0.087

Dietary Approaches to Stop Hypertension (DASH) diet                          
Users
Non-users                                    

38(17.9)
174 (82.1)

26.3
30.5

73.7
69.5 0.38

Family history of premature Coronary Artery Disease (CAD)
Present
Absent

16(7.6)
196 (92.5)

88.9
27.1

11.1
72.9 <0.001

Family history of stroke         
Present
Absent

9(4.2)
203(95.8)

37.5
29.1

62.5
70.9 0.33

Indulgence in recreational activities
Rarely
Sometimes
Often

90(42.5)
30(14.2)
92(43.4)

96.8
3.2
0

19.5
18.8
61.7

<0.001

Commuting mode  
Walking and Cycling
Motorized vehicle

75(35.4)
137(64.6)

4.8
95.2

48.3
51.7 <0.001

In line with the trend at the national level mentioned 
above, this study showed a high prevalence of 
hypertension of about 29.7%with 37.3% of male 
subjects and 62.7% of females. This is very high as 
compared to the 15% rate which was reported in 
Siddiqui et al study in 2005, conducted in the same 
slums squatter settlement in Karachi9. This study 
correlates to the study conducted in another squatter 
settlement of Karachi by Safdar et al who found a 
prevalence rate of 26%, with 34% in males and 24% in 
females and Ishtiaq et al. also found a prevalence 
rate of 29.2% in twin cities of Pakistan (i.e., 
Rawalpindi-Islamabad) 10,11.

This significant rise is alarming, particularly in a 
developing country like Pakistan, where the health 
infrastructure is not yet at an optimal level; and 
requires serious and focused efforts to control the rate 
of hypertension in Pakistan. Although many studies 
have been done in Pakistan in the past to estimate 
the prevalence of hypertension at the national level, 
little is known about the burden and risk factors of 
hypertension in the slum population, which makes up 
one-third of the urban population in Pakistan. Lack of 
data regarding health issues from these communities 
can cause improper and unrealistic allocation of 
health care resources by the private and government 
sector. In the current study, investigators estimated 
the prevalence of hypertension and its risk factors in a 
selected population living in the slums of Karachi.

For the gender association, most of the studies 
showed a higher prevalence of hypertension in men 
as compared to women12. Whereas some studies 
indicated that the female gender is a risk factor in the 
development of hypertension and women are more 
prone to be hypertensive. For instance, a report from 
American Heart Association also observed that in the 
American population, women are more prone to 
develop hypertension than men13. This increased 
frequency of hypertension in females could be 
because of their high BMI and more sedentary lifestyle 
and lack of exercise or because females get more 
medical checkups during their pregnancy.

Many studies had shown a positive relationship between 
advancing age with hypertension. Increasing age led to 
a stiffening of the aorta and arterial wall which causes a 
higher prevalence of hypertension in the older 
population group. Contrary to these, this study did not 
show a positive relationship between advancing age 
and hypertension14,15. 

The current study reported that 31% of individuals 
have a family history of coronary artery disease. The 
study also demonstrated a significant association 
between a family history of coronary artery disease 
with hypertension. Research studies from different 
countries have also shown a strong association 
between a family history of coronary artery disease 

and hypertension or blood pressure level16,17. Those 
with a positive family history of coronary artery disease 
were more likely to have hypertension in comparison 
to those with a negative family history of coronary 
artery disease. Thus, these people need strict positive 
changes in behavior and lifestyle. It is to be expected 
that it should lead to significant mitigation of risk over 
the long term. 

Dyslipidemia, a strong predictor of cardiovascular 
disease, causes endothelial damage, and the loss of 
physiological vasomotor activity that becomes 
manifested as increased blood pressure (BP). In line 
with the previous studies that have reported a positive 
relation between dyslipidemia and hypertension18,19. 
The current study also gives important evidence that 
dyslipidemia is a strong risk factor in the development 
of hypertension in the Pakistani population. High 
intake of meat, ghee and butter in traditional 
Pakistani food and fewer intakes of fruits and 
vegetables with a sedentary lifestyle is responsible for 
dyslipidemia, once thought to be a disease in 
high-income countries and a rise in hypertension.

Diabetes significantly increases the odds of developing 
hypertension. Many studies demonstrated diabetes 
mellitus and hypertension are inter-linked and that can 
pose a risk of atherosclerotic cardiovascular disease in 
an individual. Compared to non-diabetics, hypertension 
is more likely to prevail in diabetics. Tsimihodimos et al. 
found that diabetes mellitus was an independent risk 
factor in the development of hypertension, irrespective 
of gender, age, body mass index, and familial diabetes 
mellitus. It further noted that hypertension was also an 
independent risk factor for diabetes mellitus20. Similarly, in 
another survey, Tatsumi et al. found approximately 
one-half of diabetic patients had hypertension, and 
approximately one-fifth of hypertensive patients had 
diabetes mellitus. Those with either of these two 
morbidity factors (i.e., hypertension or diabetes mellitus) 
had a 1.5 to 2.0 times likelihood of having both 
conditions21. This study also confirmed this association. 
“Over time, diabetes damages the small blood vessels in 
the body, causing the walls of the blood vessels to stiffen. 
This increases pressure, which leads to high blood 
pressure”.

Convenient means of transportation and the 
advancements in the internet led to more people 
spending a sedentary life22. Also increase in obesity 
due to higher consumption of fatty foods, which are 
no longer confined to high-income countries, has led 
to a higher burden of chronic diseases. Previous 
research noted a moderate physical activity every 
day was an important non-pharmacological 
treatment to lower the risk of hypertension and 
diabetes. In line with these studies, the present study 
found as the level of recreation increases, the 
prevalence of hypertension decreases; thus, showing 
an inverse relationship between recreation and 

hypertension. This study gives evidence that higher 
levels of physical activity in adulthood can partially 
offset the increased risks of hypertension23,24.

Other studies suggested that hypertension is more 
common in alcohol users and smokers25-27. Thus, 
alcohol consumption and tobacco use are 
considered a strong risk factor for the development of 
hypertension. In this study, of those who had 
hypertension only 25% were smokers showing smoking 
and alcohol had no impact on high blood pressure, 
so the study did not find a significant relationship 
between alcohol and tobacco use and hypertension. 
The analysis identified a strong relationship between 
personal history of ischemic heart disease and TIA with 
that hypertension that was similar to previous 
studies28,29. Likewise, Cipolla et al. reported that 
hypertension is a prominent determinant in the stroke 
population30. It causes increased shear stress, 
endothelial dysfunction, and large artery stiffness to 
the cerebral microcirculation. And this is a significant 
risk factor in the development of stroke. Effective 
measures should be taken to control hypertension 
which will reduce the risk of stroke.

It would be pertinent to mention certain limitations in this 
study. As this study was conducted in a selected slum 
area in Karachi, it might not be representative of the 
entire slum population of Pakistan. In the study, only a 
few participants have disclosed alcohol and tobacco 
intake; which might be under-representation owing to 
the religious and cultural environment and fear of 
shame.

Immediate measures such as awareness, early 
detection of hypertension, and adequate treatment 
and good control of dyslipidemia and diabetes are 
required through organized health education 
programs for the prevention and control of 
hypertension and its risk factors among the general 
mass.

CONCLUSION
The prevalence of hypertension (29.7%) in the slums of 
Karachi was quite high. The disease has strong 
associations with determinants such as 
hyperlipidemia, diabetes and a family history of 
premature coronary artery disease that adds to 
morbidities like ischemic heart disease and 
cerebrovascular diseases. Therefore, immediate and 
effective measures to increase awareness, early 
detection and control of hypertension, diabetes and 
hyperlipidemia should be taken through effective 
community programs at the individual as well as 
national level.
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DISCUSSION
Pakistan is undergoing a shift in diet and lifestyle 
patterns. Due to this epidemiologic and nutritional 
transition, hypertension is emerging as one of the 
significant public health concerns. National sampling 
study from 1990 to 1994 reported the prevalence of 

hypertension in adults aged more than 15 years to be 
19.75% which surged up to 46.2% as indicated in the 
Second National Diabetes Survey Report of Pakistan 
(NDSP) 2016-2017 7. Pakistan is ranked as the third 
country in the South Asian Association for Regional 
Cooperation for its high prevalence of hypertension8. 

Figure 1 shows that among hypertensive, the 
majority (76.5%) had hyperlipidemia with statistically 
significant results (p-value <0.01). Figure 2 represents 

that 88.9% of hypertensive had a family history of 
premature coronary artery disease, again with 
statistically significant results (p-value<0.01)

Figure 1: Association of deranged lipids with high blood pressure.

Figure 2: Association of family history of premature coronary artery (CAD) disease with hypertension.

In line with the trend at the national level mentioned 
above, this study showed a high prevalence of 
hypertension of about 29.7%with 37.3% of male 
subjects and 62.7% of females. This is very high as 
compared to the 15% rate which was reported in 
Siddiqui et al study in 2005, conducted in the same 
slums squatter settlement in Karachi9. This study 
correlates to the study conducted in another squatter 
settlement of Karachi by Safdar et al who found a 
prevalence rate of 26%, with 34% in males and 24% in 
females and Ishtiaq et al. also found a prevalence 
rate of 29.2% in twin cities of Pakistan (i.e., 
Rawalpindi-Islamabad) 10,11.

This significant rise is alarming, particularly in a 
developing country like Pakistan, where the health 
infrastructure is not yet at an optimal level; and 
requires serious and focused efforts to control the rate 
of hypertension in Pakistan. Although many studies 
have been done in Pakistan in the past to estimate 
the prevalence of hypertension at the national level, 
little is known about the burden and risk factors of 
hypertension in the slum population, which makes up 
one-third of the urban population in Pakistan. Lack of 
data regarding health issues from these communities 
can cause improper and unrealistic allocation of 
health care resources by the private and government 
sector. In the current study, investigators estimated 
the prevalence of hypertension and its risk factors in a 
selected population living in the slums of Karachi.

For the gender association, most of the studies 
showed a higher prevalence of hypertension in men 
as compared to women12. Whereas some studies 
indicated that the female gender is a risk factor in the 
development of hypertension and women are more 
prone to be hypertensive. For instance, a report from 
American Heart Association also observed that in the 
American population, women are more prone to 
develop hypertension than men13. This increased 
frequency of hypertension in females could be 
because of their high BMI and more sedentary lifestyle 
and lack of exercise or because females get more 
medical checkups during their pregnancy.

Many studies had shown a positive relationship between 
advancing age with hypertension. Increasing age led to 
a stiffening of the aorta and arterial wall which causes a 
higher prevalence of hypertension in the older 
population group. Contrary to these, this study did not 
show a positive relationship between advancing age 
and hypertension14,15. 

The current study reported that 31% of individuals 
have a family history of coronary artery disease. The 
study also demonstrated a significant association 
between a family history of coronary artery disease 
with hypertension. Research studies from different 
countries have also shown a strong association 
between a family history of coronary artery disease 

and hypertension or blood pressure level16,17. Those 
with a positive family history of coronary artery disease 
were more likely to have hypertension in comparison 
to those with a negative family history of coronary 
artery disease. Thus, these people need strict positive 
changes in behavior and lifestyle. It is to be expected 
that it should lead to significant mitigation of risk over 
the long term. 

Dyslipidemia, a strong predictor of cardiovascular 
disease, causes endothelial damage, and the loss of 
physiological vasomotor activity that becomes 
manifested as increased blood pressure (BP). In line 
with the previous studies that have reported a positive 
relation between dyslipidemia and hypertension18,19. 
The current study also gives important evidence that 
dyslipidemia is a strong risk factor in the development 
of hypertension in the Pakistani population. High 
intake of meat, ghee and butter in traditional 
Pakistani food and fewer intakes of fruits and 
vegetables with a sedentary lifestyle is responsible for 
dyslipidemia, once thought to be a disease in 
high-income countries and a rise in hypertension.

Diabetes significantly increases the odds of developing 
hypertension. Many studies demonstrated diabetes 
mellitus and hypertension are inter-linked and that can 
pose a risk of atherosclerotic cardiovascular disease in 
an individual. Compared to non-diabetics, hypertension 
is more likely to prevail in diabetics. Tsimihodimos et al. 
found that diabetes mellitus was an independent risk 
factor in the development of hypertension, irrespective 
of gender, age, body mass index, and familial diabetes 
mellitus. It further noted that hypertension was also an 
independent risk factor for diabetes mellitus20. Similarly, in 
another survey, Tatsumi et al. found approximately 
one-half of diabetic patients had hypertension, and 
approximately one-fifth of hypertensive patients had 
diabetes mellitus. Those with either of these two 
morbidity factors (i.e., hypertension or diabetes mellitus) 
had a 1.5 to 2.0 times likelihood of having both 
conditions21. This study also confirmed this association. 
“Over time, diabetes damages the small blood vessels in 
the body, causing the walls of the blood vessels to stiffen. 
This increases pressure, which leads to high blood 
pressure”.

Convenient means of transportation and the 
advancements in the internet led to more people 
spending a sedentary life22. Also increase in obesity 
due to higher consumption of fatty foods, which are 
no longer confined to high-income countries, has led 
to a higher burden of chronic diseases. Previous 
research noted a moderate physical activity every 
day was an important non-pharmacological 
treatment to lower the risk of hypertension and 
diabetes. In line with these studies, the present study 
found as the level of recreation increases, the 
prevalence of hypertension decreases; thus, showing 
an inverse relationship between recreation and 

hypertension. This study gives evidence that higher 
levels of physical activity in adulthood can partially 
offset the increased risks of hypertension23,24.

Other studies suggested that hypertension is more 
common in alcohol users and smokers25-27. Thus, 
alcohol consumption and tobacco use are 
considered a strong risk factor for the development of 
hypertension. In this study, of those who had 
hypertension only 25% were smokers showing smoking 
and alcohol had no impact on high blood pressure, 
so the study did not find a significant relationship 
between alcohol and tobacco use and hypertension. 
The analysis identified a strong relationship between 
personal history of ischemic heart disease and TIA with 
that hypertension that was similar to previous 
studies28,29. Likewise, Cipolla et al. reported that 
hypertension is a prominent determinant in the stroke 
population30. It causes increased shear stress, 
endothelial dysfunction, and large artery stiffness to 
the cerebral microcirculation. And this is a significant 
risk factor in the development of stroke. Effective 
measures should be taken to control hypertension 
which will reduce the risk of stroke.

It would be pertinent to mention certain limitations in this 
study. As this study was conducted in a selected slum 
area in Karachi, it might not be representative of the 
entire slum population of Pakistan. In the study, only a 
few participants have disclosed alcohol and tobacco 
intake; which might be under-representation owing to 
the religious and cultural environment and fear of 
shame.

Immediate measures such as awareness, early 
detection of hypertension, and adequate treatment 
and good control of dyslipidemia and diabetes are 
required through organized health education 
programs for the prevention and control of 
hypertension and its risk factors among the general 
mass.

CONCLUSION
The prevalence of hypertension (29.7%) in the slums of 
Karachi was quite high. The disease has strong 
associations with determinants such as 
hyperlipidemia, diabetes and a family history of 
premature coronary artery disease that adds to 
morbidities like ischemic heart disease and 
cerebrovascular diseases. Therefore, immediate and 
effective measures to increase awareness, early 
detection and control of hypertension, diabetes and 
hyperlipidemia should be taken through effective 
community programs at the individual as well as 
national level.
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DISCUSSION
Pakistan is undergoing a shift in diet and lifestyle 
patterns. Due to this epidemiologic and nutritional 
transition, hypertension is emerging as one of the 
significant public health concerns. National sampling 
study from 1990 to 1994 reported the prevalence of 

hypertension in adults aged more than 15 years to be 
19.75% which surged up to 46.2% as indicated in the 
Second National Diabetes Survey Report of Pakistan 
(NDSP) 2016-2017 7. Pakistan is ranked as the third 
country in the South Asian Association for Regional 
Cooperation for its high prevalence of hypertension8. 

In line with the trend at the national level mentioned 
above, this study showed a high prevalence of 
hypertension of about 29.7%with 37.3% of male 
subjects and 62.7% of females. This is very high as 
compared to the 15% rate which was reported in 
Siddiqui et al study in 2005, conducted in the same 
slums squatter settlement in Karachi9. This study 
correlates to the study conducted in another squatter 
settlement of Karachi by Safdar et al who found a 
prevalence rate of 26%, with 34% in males and 24% in 
females and Ishtiaq et al. also found a prevalence 
rate of 29.2% in twin cities of Pakistan (i.e., 
Rawalpindi-Islamabad) 10,11.

This significant rise is alarming, particularly in a 
developing country like Pakistan, where the health 
infrastructure is not yet at an optimal level; and 
requires serious and focused efforts to control the rate 
of hypertension in Pakistan. Although many studies 
have been done in Pakistan in the past to estimate 
the prevalence of hypertension at the national level, 
little is known about the burden and risk factors of 
hypertension in the slum population, which makes up 
one-third of the urban population in Pakistan. Lack of 
data regarding health issues from these communities 
can cause improper and unrealistic allocation of 
health care resources by the private and government 
sector. In the current study, investigators estimated 
the prevalence of hypertension and its risk factors in a 
selected population living in the slums of Karachi.

For the gender association, most of the studies 
showed a higher prevalence of hypertension in men 
as compared to women12. Whereas some studies 
indicated that the female gender is a risk factor in the 
development of hypertension and women are more 
prone to be hypertensive. For instance, a report from 
American Heart Association also observed that in the 
American population, women are more prone to 
develop hypertension than men13. This increased 
frequency of hypertension in females could be 
because of their high BMI and more sedentary lifestyle 
and lack of exercise or because females get more 
medical checkups during their pregnancy.

Many studies had shown a positive relationship between 
advancing age with hypertension. Increasing age led to 
a stiffening of the aorta and arterial wall which causes a 
higher prevalence of hypertension in the older 
population group. Contrary to these, this study did not 
show a positive relationship between advancing age 
and hypertension14,15. 

The current study reported that 31% of individuals 
have a family history of coronary artery disease. The 
study also demonstrated a significant association 
between a family history of coronary artery disease 
with hypertension. Research studies from different 
countries have also shown a strong association 
between a family history of coronary artery disease 

and hypertension or blood pressure level16,17. Those 
with a positive family history of coronary artery disease 
were more likely to have hypertension in comparison 
to those with a negative family history of coronary 
artery disease. Thus, these people need strict positive 
changes in behavior and lifestyle. It is to be expected 
that it should lead to significant mitigation of risk over 
the long term. 

Dyslipidemia, a strong predictor of cardiovascular 
disease, causes endothelial damage, and the loss of 
physiological vasomotor activity that becomes 
manifested as increased blood pressure (BP). In line 
with the previous studies that have reported a positive 
relation between dyslipidemia and hypertension18,19. 
The current study also gives important evidence that 
dyslipidemia is a strong risk factor in the development 
of hypertension in the Pakistani population. High 
intake of meat, ghee and butter in traditional 
Pakistani food and fewer intakes of fruits and 
vegetables with a sedentary lifestyle is responsible for 
dyslipidemia, once thought to be a disease in 
high-income countries and a rise in hypertension.

Diabetes significantly increases the odds of developing 
hypertension. Many studies demonstrated diabetes 
mellitus and hypertension are inter-linked and that can 
pose a risk of atherosclerotic cardiovascular disease in 
an individual. Compared to non-diabetics, hypertension 
is more likely to prevail in diabetics. Tsimihodimos et al. 
found that diabetes mellitus was an independent risk 
factor in the development of hypertension, irrespective 
of gender, age, body mass index, and familial diabetes 
mellitus. It further noted that hypertension was also an 
independent risk factor for diabetes mellitus20. Similarly, in 
another survey, Tatsumi et al. found approximately 
one-half of diabetic patients had hypertension, and 
approximately one-fifth of hypertensive patients had 
diabetes mellitus. Those with either of these two 
morbidity factors (i.e., hypertension or diabetes mellitus) 
had a 1.5 to 2.0 times likelihood of having both 
conditions21. This study also confirmed this association. 
“Over time, diabetes damages the small blood vessels in 
the body, causing the walls of the blood vessels to stiffen. 
This increases pressure, which leads to high blood 
pressure”.

Convenient means of transportation and the 
advancements in the internet led to more people 
spending a sedentary life22. Also increase in obesity 
due to higher consumption of fatty foods, which are 
no longer confined to high-income countries, has led 
to a higher burden of chronic diseases. Previous 
research noted a moderate physical activity every 
day was an important non-pharmacological 
treatment to lower the risk of hypertension and 
diabetes. In line with these studies, the present study 
found as the level of recreation increases, the 
prevalence of hypertension decreases; thus, showing 
an inverse relationship between recreation and 

hypertension. This study gives evidence that higher 
levels of physical activity in adulthood can partially 
offset the increased risks of hypertension23,24.

Other studies suggested that hypertension is more 
common in alcohol users and smokers25-27. Thus, 
alcohol consumption and tobacco use are 
considered a strong risk factor for the development of 
hypertension. In this study, of those who had 
hypertension only 25% were smokers showing smoking 
and alcohol had no impact on high blood pressure, 
so the study did not find a significant relationship 
between alcohol and tobacco use and hypertension. 
The analysis identified a strong relationship between 
personal history of ischemic heart disease and TIA with 
that hypertension that was similar to previous 
studies28,29. Likewise, Cipolla et al. reported that 
hypertension is a prominent determinant in the stroke 
population30. It causes increased shear stress, 
endothelial dysfunction, and large artery stiffness to 
the cerebral microcirculation. And this is a significant 
risk factor in the development of stroke. Effective 
measures should be taken to control hypertension 
which will reduce the risk of stroke.

It would be pertinent to mention certain limitations in this 
study. As this study was conducted in a selected slum 
area in Karachi, it might not be representative of the 
entire slum population of Pakistan. In the study, only a 
few participants have disclosed alcohol and tobacco 
intake; which might be under-representation owing to 
the religious and cultural environment and fear of 
shame.

Immediate measures such as awareness, early 
detection of hypertension, and adequate treatment 
and good control of dyslipidemia and diabetes are 
required through organized health education 
programs for the prevention and control of 
hypertension and its risk factors among the general 
mass.

CONCLUSION
The prevalence of hypertension (29.7%) in the slums of 
Karachi was quite high. The disease has strong 
associations with determinants such as 
hyperlipidemia, diabetes and a family history of 
premature coronary artery disease that adds to 
morbidities like ischemic heart disease and 
cerebrovascular diseases. Therefore, immediate and 
effective measures to increase awareness, early 
detection and control of hypertension, diabetes and 
hyperlipidemia should be taken through effective 
community programs at the individual as well as 
national level.
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DISCUSSION
Pakistan is undergoing a shift in diet and lifestyle 
patterns. Due to this epidemiologic and nutritional 
transition, hypertension is emerging as one of the 
significant public health concerns. National sampling 
study from 1990 to 1994 reported the prevalence of 

hypertension in adults aged more than 15 years to be 
19.75% which surged up to 46.2% as indicated in the 
Second National Diabetes Survey Report of Pakistan 
(NDSP) 2016-2017 7. Pakistan is ranked as the third 
country in the South Asian Association for Regional 
Cooperation for its high prevalence of hypertension8. 

In line with the trend at the national level mentioned 
above, this study showed a high prevalence of 
hypertension of about 29.7%with 37.3% of male 
subjects and 62.7% of females. This is very high as 
compared to the 15% rate which was reported in 
Siddiqui et al study in 2005, conducted in the same 
slums squatter settlement in Karachi9. This study 
correlates to the study conducted in another squatter 
settlement of Karachi by Safdar et al who found a 
prevalence rate of 26%, with 34% in males and 24% in 
females and Ishtiaq et al. also found a prevalence 
rate of 29.2% in twin cities of Pakistan (i.e., 
Rawalpindi-Islamabad) 10,11.

This significant rise is alarming, particularly in a 
developing country like Pakistan, where the health 
infrastructure is not yet at an optimal level; and 
requires serious and focused efforts to control the rate 
of hypertension in Pakistan. Although many studies 
have been done in Pakistan in the past to estimate 
the prevalence of hypertension at the national level, 
little is known about the burden and risk factors of 
hypertension in the slum population, which makes up 
one-third of the urban population in Pakistan. Lack of 
data regarding health issues from these communities 
can cause improper and unrealistic allocation of 
health care resources by the private and government 
sector. In the current study, investigators estimated 
the prevalence of hypertension and its risk factors in a 
selected population living in the slums of Karachi.

For the gender association, most of the studies 
showed a higher prevalence of hypertension in men 
as compared to women12. Whereas some studies 
indicated that the female gender is a risk factor in the 
development of hypertension and women are more 
prone to be hypertensive. For instance, a report from 
American Heart Association also observed that in the 
American population, women are more prone to 
develop hypertension than men13. This increased 
frequency of hypertension in females could be 
because of their high BMI and more sedentary lifestyle 
and lack of exercise or because females get more 
medical checkups during their pregnancy.

Many studies had shown a positive relationship between 
advancing age with hypertension. Increasing age led to 
a stiffening of the aorta and arterial wall which causes a 
higher prevalence of hypertension in the older 
population group. Contrary to these, this study did not 
show a positive relationship between advancing age 
and hypertension14,15. 

The current study reported that 31% of individuals 
have a family history of coronary artery disease. The 
study also demonstrated a significant association 
between a family history of coronary artery disease 
with hypertension. Research studies from different 
countries have also shown a strong association 
between a family history of coronary artery disease 

and hypertension or blood pressure level16,17. Those 
with a positive family history of coronary artery disease 
were more likely to have hypertension in comparison 
to those with a negative family history of coronary 
artery disease. Thus, these people need strict positive 
changes in behavior and lifestyle. It is to be expected 
that it should lead to significant mitigation of risk over 
the long term. 

Dyslipidemia, a strong predictor of cardiovascular 
disease, causes endothelial damage, and the loss of 
physiological vasomotor activity that becomes 
manifested as increased blood pressure (BP). In line 
with the previous studies that have reported a positive 
relation between dyslipidemia and hypertension18,19. 
The current study also gives important evidence that 
dyslipidemia is a strong risk factor in the development 
of hypertension in the Pakistani population. High 
intake of meat, ghee and butter in traditional 
Pakistani food and fewer intakes of fruits and 
vegetables with a sedentary lifestyle is responsible for 
dyslipidemia, once thought to be a disease in 
high-income countries and a rise in hypertension.

Diabetes significantly increases the odds of developing 
hypertension. Many studies demonstrated diabetes 
mellitus and hypertension are inter-linked and that can 
pose a risk of atherosclerotic cardiovascular disease in 
an individual. Compared to non-diabetics, hypertension 
is more likely to prevail in diabetics. Tsimihodimos et al. 
found that diabetes mellitus was an independent risk 
factor in the development of hypertension, irrespective 
of gender, age, body mass index, and familial diabetes 
mellitus. It further noted that hypertension was also an 
independent risk factor for diabetes mellitus20. Similarly, in 
another survey, Tatsumi et al. found approximately 
one-half of diabetic patients had hypertension, and 
approximately one-fifth of hypertensive patients had 
diabetes mellitus. Those with either of these two 
morbidity factors (i.e., hypertension or diabetes mellitus) 
had a 1.5 to 2.0 times likelihood of having both 
conditions21. This study also confirmed this association. 
“Over time, diabetes damages the small blood vessels in 
the body, causing the walls of the blood vessels to stiffen. 
This increases pressure, which leads to high blood 
pressure”.

Convenient means of transportation and the 
advancements in the internet led to more people 
spending a sedentary life22. Also increase in obesity 
due to higher consumption of fatty foods, which are 
no longer confined to high-income countries, has led 
to a higher burden of chronic diseases. Previous 
research noted a moderate physical activity every 
day was an important non-pharmacological 
treatment to lower the risk of hypertension and 
diabetes. In line with these studies, the present study 
found as the level of recreation increases, the 
prevalence of hypertension decreases; thus, showing 
an inverse relationship between recreation and 

hypertension. This study gives evidence that higher 
levels of physical activity in adulthood can partially 
offset the increased risks of hypertension23,24.

Other studies suggested that hypertension is more 
common in alcohol users and smokers25-27. Thus, 
alcohol consumption and tobacco use are 
considered a strong risk factor for the development of 
hypertension. In this study, of those who had 
hypertension only 25% were smokers showing smoking 
and alcohol had no impact on high blood pressure, 
so the study did not find a significant relationship 
between alcohol and tobacco use and hypertension. 
The analysis identified a strong relationship between 
personal history of ischemic heart disease and TIA with 
that hypertension that was similar to previous 
studies28,29. Likewise, Cipolla et al. reported that 
hypertension is a prominent determinant in the stroke 
population30. It causes increased shear stress, 
endothelial dysfunction, and large artery stiffness to 
the cerebral microcirculation. And this is a significant 
risk factor in the development of stroke. Effective 
measures should be taken to control hypertension 
which will reduce the risk of stroke.

It would be pertinent to mention certain limitations in this 
study. As this study was conducted in a selected slum 
area in Karachi, it might not be representative of the 
entire slum population of Pakistan. In the study, only a 
few participants have disclosed alcohol and tobacco 
intake; which might be under-representation owing to 
the religious and cultural environment and fear of 
shame.

Immediate measures such as awareness, early 
detection of hypertension, and adequate treatment 
and good control of dyslipidemia and diabetes are 
required through organized health education 
programs for the prevention and control of 
hypertension and its risk factors among the general 
mass.

CONCLUSION
The prevalence of hypertension (29.7%) in the slums of 
Karachi was quite high. The disease has strong 
associations with determinants such as 
hyperlipidemia, diabetes and a family history of 
premature coronary artery disease that adds to 
morbidities like ischemic heart disease and 
cerebrovascular diseases. Therefore, immediate and 
effective measures to increase awareness, early 
detection and control of hypertension, diabetes and 
hyperlipidemia should be taken through effective 
community programs at the individual as well as 
national level.
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DISCUSSION
Pakistan is undergoing a shift in diet and lifestyle 
patterns. Due to this epidemiologic and nutritional 
transition, hypertension is emerging as one of the 
significant public health concerns. National sampling 
study from 1990 to 1994 reported the prevalence of 

hypertension in adults aged more than 15 years to be 
19.75% which surged up to 46.2% as indicated in the 
Second National Diabetes Survey Report of Pakistan 
(NDSP) 2016-2017 7. Pakistan is ranked as the third 
country in the South Asian Association for Regional 
Cooperation for its high prevalence of hypertension8. 

In line with the trend at the national level mentioned 
above, this study showed a high prevalence of 
hypertension of about 29.7%with 37.3% of male 
subjects and 62.7% of females. This is very high as 
compared to the 15% rate which was reported in 
Siddiqui et al study in 2005, conducted in the same 
slums squatter settlement in Karachi9. This study 
correlates to the study conducted in another squatter 
settlement of Karachi by Safdar et al who found a 
prevalence rate of 26%, with 34% in males and 24% in 
females and Ishtiaq et al. also found a prevalence 
rate of 29.2% in twin cities of Pakistan (i.e., 
Rawalpindi-Islamabad) 10,11.

This significant rise is alarming, particularly in a 
developing country like Pakistan, where the health 
infrastructure is not yet at an optimal level; and 
requires serious and focused efforts to control the rate 
of hypertension in Pakistan. Although many studies 
have been done in Pakistan in the past to estimate 
the prevalence of hypertension at the national level, 
little is known about the burden and risk factors of 
hypertension in the slum population, which makes up 
one-third of the urban population in Pakistan. Lack of 
data regarding health issues from these communities 
can cause improper and unrealistic allocation of 
health care resources by the private and government 
sector. In the current study, investigators estimated 
the prevalence of hypertension and its risk factors in a 
selected population living in the slums of Karachi.

For the gender association, most of the studies 
showed a higher prevalence of hypertension in men 
as compared to women12. Whereas some studies 
indicated that the female gender is a risk factor in the 
development of hypertension and women are more 
prone to be hypertensive. For instance, a report from 
American Heart Association also observed that in the 
American population, women are more prone to 
develop hypertension than men13. This increased 
frequency of hypertension in females could be 
because of their high BMI and more sedentary lifestyle 
and lack of exercise or because females get more 
medical checkups during their pregnancy.

Many studies had shown a positive relationship between 
advancing age with hypertension. Increasing age led to 
a stiffening of the aorta and arterial wall which causes a 
higher prevalence of hypertension in the older 
population group. Contrary to these, this study did not 
show a positive relationship between advancing age 
and hypertension14,15. 

The current study reported that 31% of individuals 
have a family history of coronary artery disease. The 
study also demonstrated a significant association 
between a family history of coronary artery disease 
with hypertension. Research studies from different 
countries have also shown a strong association 
between a family history of coronary artery disease 

and hypertension or blood pressure level16,17. Those 
with a positive family history of coronary artery disease 
were more likely to have hypertension in comparison 
to those with a negative family history of coronary 
artery disease. Thus, these people need strict positive 
changes in behavior and lifestyle. It is to be expected 
that it should lead to significant mitigation of risk over 
the long term. 

Dyslipidemia, a strong predictor of cardiovascular 
disease, causes endothelial damage, and the loss of 
physiological vasomotor activity that becomes 
manifested as increased blood pressure (BP). In line 
with the previous studies that have reported a positive 
relation between dyslipidemia and hypertension18,19. 
The current study also gives important evidence that 
dyslipidemia is a strong risk factor in the development 
of hypertension in the Pakistani population. High 
intake of meat, ghee and butter in traditional 
Pakistani food and fewer intakes of fruits and 
vegetables with a sedentary lifestyle is responsible for 
dyslipidemia, once thought to be a disease in 
high-income countries and a rise in hypertension.

Diabetes significantly increases the odds of developing 
hypertension. Many studies demonstrated diabetes 
mellitus and hypertension are inter-linked and that can 
pose a risk of atherosclerotic cardiovascular disease in 
an individual. Compared to non-diabetics, hypertension 
is more likely to prevail in diabetics. Tsimihodimos et al. 
found that diabetes mellitus was an independent risk 
factor in the development of hypertension, irrespective 
of gender, age, body mass index, and familial diabetes 
mellitus. It further noted that hypertension was also an 
independent risk factor for diabetes mellitus20. Similarly, in 
another survey, Tatsumi et al. found approximately 
one-half of diabetic patients had hypertension, and 
approximately one-fifth of hypertensive patients had 
diabetes mellitus. Those with either of these two 
morbidity factors (i.e., hypertension or diabetes mellitus) 
had a 1.5 to 2.0 times likelihood of having both 
conditions21. This study also confirmed this association. 
“Over time, diabetes damages the small blood vessels in 
the body, causing the walls of the blood vessels to stiffen. 
This increases pressure, which leads to high blood 
pressure”.

Convenient means of transportation and the 
advancements in the internet led to more people 
spending a sedentary life22. Also increase in obesity 
due to higher consumption of fatty foods, which are 
no longer confined to high-income countries, has led 
to a higher burden of chronic diseases. Previous 
research noted a moderate physical activity every 
day was an important non-pharmacological 
treatment to lower the risk of hypertension and 
diabetes. In line with these studies, the present study 
found as the level of recreation increases, the 
prevalence of hypertension decreases; thus, showing 
an inverse relationship between recreation and 

hypertension. This study gives evidence that higher 
levels of physical activity in adulthood can partially 
offset the increased risks of hypertension23,24.

Other studies suggested that hypertension is more 
common in alcohol users and smokers25-27. Thus, 
alcohol consumption and tobacco use are 
considered a strong risk factor for the development of 
hypertension. In this study, of those who had 
hypertension only 25% were smokers showing smoking 
and alcohol had no impact on high blood pressure, 
so the study did not find a significant relationship 
between alcohol and tobacco use and hypertension. 
The analysis identified a strong relationship between 
personal history of ischemic heart disease and TIA with 
that hypertension that was similar to previous 
studies28,29. Likewise, Cipolla et al. reported that 
hypertension is a prominent determinant in the stroke 
population30. It causes increased shear stress, 
endothelial dysfunction, and large artery stiffness to 
the cerebral microcirculation. And this is a significant 
risk factor in the development of stroke. Effective 
measures should be taken to control hypertension 
which will reduce the risk of stroke.

It would be pertinent to mention certain limitations in this 
study. As this study was conducted in a selected slum 
area in Karachi, it might not be representative of the 
entire slum population of Pakistan. In the study, only a 
few participants have disclosed alcohol and tobacco 
intake; which might be under-representation owing to 
the religious and cultural environment and fear of 
shame.

Immediate measures such as awareness, early 
detection of hypertension, and adequate treatment 
and good control of dyslipidemia and diabetes are 
required through organized health education 
programs for the prevention and control of 
hypertension and its risk factors among the general 
mass.

CONCLUSION
The prevalence of hypertension (29.7%) in the slums of 
Karachi was quite high. The disease has strong 
associations with determinants such as 
hyperlipidemia, diabetes and a family history of 
premature coronary artery disease that adds to 
morbidities like ischemic heart disease and 
cerebrovascular diseases. Therefore, immediate and 
effective measures to increase awareness, early 
detection and control of hypertension, diabetes and 
hyperlipidemia should be taken through effective 
community programs at the individual as well as 
national level.
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INTRODUCTION
The 640,000 radius and/or ulna fractures were 
reported in the United States alone, in 2001, 
accounting for nearly 1.5 percent of all emergency 
room visits. In the paediatrics and elderly 

populations, distal radius fractures account for 25% 
and 18% of all fractures, respectively1,2. As a result of 
increasing  average  life  expectancy,  distal  radius 
articular fractures are reliably  increasing3. Because 
of increased functional demand by elderly patients 

and short duration of functional rehabilitation as 
compared to non-operative cast immobilization 
leading to stiffness of wrist and fingers, a rising 
increase in surgical versus non-operative treatment 
of displaced articular fractures has recently been 
described3.

Non-displaced simple fractures are usually treated 
without surgery with a plaster cast. Because they 
heal in an unfavorable anatomical position, unsta-
ble fractures are commonly treated surgically4. 
Closed reduction and percutaneous K-wire fixation, 
fixation with volar or dorsal plates (locking or 
nonlocking), bridge plating, use of an external 
fixator, or a combination of these treatments are 
surgical and nonsurgical management options for 
patients with distal radius fractures1,2. Although the 
optimum treatment decision is dependent on the 
fracture characteristics (open/closed, un-dis-
placed/displaced, extra-/intra-articular), there is 
just a small body of high-quality evidence to 
support it. The American Academy of Orthopedic 
Surgeons (AAOS) provided 29 recommendations in 
their clinical practice guidelines for distal radius 
fracture; none of these recommendations obtained 
a satisfactory grade due to the poor quality of the 
evidence1.

External fixation and Kirschner-wire stabilization have 
been linked to an increased risk of infection in several 
studies2. Patients with high demands may benefit from 
open reduction with locking volar plates, even if 
functional outcomes in older individuals with low 
needs are satisfactory despite the presence of a 
deformity2.

The introduction of locking plates with locking 
screws opened new surgical possibilities for fracture 
fixation and stability, even with comminuted 
fractures and osteoporosis4. On the volar side of the 
wrist, the radial artery is radially retracted, and the 
fracture is exposed, reduced, and set with a locking 
plate and screws utilizing the FCR technique. Early 
wrist range of motion is crucial for a successful 
postoperative recovery with volar plating. In any 
scenario, if standard locking plate application 
principles are not followed, there is a considerable 
risk of consequences such as median nerve palsy, 
tendon irritation, and tendon rupture4. There have 
been favorable outcomes of distal radius volar 
locking plate as compared to CRIF with K-wires 
group because of earlier mobilization3. 

In a study published in 2018, it was found that Closed 
reduction and percutaneous pinning (CRPP) was an 
effective tool for recovering radiographic parameters 
following carefully selected types A and C distal radius 
fractures and that most patients had a good or 
exceptional range of wrist mobility after treatment 
with CRPP5. The objective was to determine the 

functional outcomes in patients with displaced distal 
radius fractures treated with CRIF with K-wires with 
ORIF with distal radius Volar locking plate in this study.

METHODS
In this study, 118 patients, who sustained Distal 
Radius Fractures, were included and retrospectively 
analyzed, with 89 of them receiving Open 
Reduction and Internal Fixation (ORIF) and 29 
receiving CRIF (with K-wires), and were managed at 
Dr. Ziauddin University Hospital Karachi from 
January 2017 to October 2020. The study included 
patients of all ages, genders, and races who 
matched the inclusion criteria.

The inclusion criteria included all patients with >18 
years of age, sustaining isolated distal radius fracture 
with >15° lateral displacement and>5mm radial 
shortening on the frontal plane, and fractures 
classified as B, C1-C2 type (Simple articular fractures) 
in AO classification. While exclusion criteria consisted 
of all open fractures and compromised neurovascular 
state, polytrauma, A and C3 type fractures types in 
AO, ipsilateral upper extremity fracture (Floating 
elbow) and bilateral wrist fractures.

In the ORIF group, the treatment protocol followed 
with FCR approach, reduction and internal fixation 
with angular stable plate and functional 
rehabilitation 15 days following surgery; while CRIF 
with K-wires followed Closed reduction and 
percutaneous K-wire fixation, 2-3 K-wires implanted 
from distal to the proximal region of fracture 
engaging opposing cortex and one K-wire for distal 
stability of radio-ulnar joint, if necessary, further 
stabilized in a brachio-metacarpal plaster cast. The 
wires and cast were removed after 6 weeks, 
followed by functional rehabilitation.

For patients that were surgically managed with 
Open Reduction and Internal Fixation (ORIF), the 
flexor carpi radialis (FCR) approach for Distal Radius 
Fracture was utilized, and the surgeons were familiar 
with the implants used. The patient selection for 
ORIF and K-Wire was decided considering the 
fracture pattern, patient’s medical and clinical 
history and presenting status, adequacy of closed 
reduction and surgeon choice. All the patients’ 
clinical and radiological findings were documented 
both before and after surgery. The study used 
anteroposterior and lateral X-ray scans of the wrist 
as radiographic examinations.

In a few patients undergoing ORIF, a wrist splint was 
applied post-operatively, which was removed two 
weeks later during the follow-up visit. Concomitantly, 
the splint applied with K-wires was removed at the 
period of 6 weeks along with the K-wires. Metal staple 
sutures were used in cases with ORIF and were 
removed after 2 weeks. Antibiotics were used for 

three doses perioperatively and analgesics were 
advised considering each patient. The DASH score 
was used to calculate the Functional Outcomes (at 3 
and 6 months of follow-up). A t-test was used to 
compare the functional outcomes of the two groups, 
and it was done on SPSS version 23.0. 

RESULTS
A total of 118 patients were managed for Distal 
Radius Articular Fractures. Of these 34(28.8 %) were 
females and 84 (71.2 %) were males with an M: F 

ratio of 2.5:1. The average age of the participants 
was around 40.9. The right-hand dominancy was 
found in 94 patients (79.7 %) while left-hand 
dominant patients were 24 (20.3%). There were 33 
(28.0%) patients with reported tobacco smoking. 
The patients with desk jobs were 88 (74.6%) while 
field workers were 30 (25.4%). It was observed to 
have AO 23-B in 29 patients (24.6%), AO 23-C1 to be 
52 patients (44.1%) and AO 23-C2 fractures in 37 
patients (31.4 %) (Table 1 and Figure 1). 
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