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ABSTRACT

Background: Dental arches maintain the chewing function when a set of four symmetrical 
occluding units are present. This study aimed to evaluate the understanding and acknowledgment 
of the shortened dental arch (SDA) concept and its clinical applicability by the dentists of Lahore, 
Pakistan; and interpret dentists’ appraisal regarding the patients’ responses to SDA application 
concerning chewing ability, oral comfort and dentofacial appearance. 

Method: A self-administered questionnaire was voluntarily filled out by 250 anonymous dentists in 
Lahore, Pakistan. Data were statistically analyzed using SPSS software version 25. This descriptive 
cross-sectional study was conducted in Lahore, Pakistan from December 2021 to June 2022 for a 
period. Data collected were statistically analyzed using SPSS software version 25. Mean standard 
deviation was given for age, clinical experience and the average number of patients seen monthly. 
p-value ≤ 0.01 was considered statistically significant.

Results: Approximately half of the informants (51.6%) were unaware of the SDA concept. A 
significant difference existed between the clinical experience of dentists and their cognizance of 
the shortened dental arch notion. Only 32.6% of the ‘aware’ dentists had clinically implemented the 
SDA concept in the past year. Chewing function and oral comfort of patients with SDA was 
presumed to be fairly acceptable by 40.8% (102) and 46.4% (116) of the dentists respectively.
 
Conclusion: The majority of the responding dentists had a paucity of knowledge regarding the SDA 
concept. Despite this, a significant proportion of dentists regarded the chewing function, oral 
comfort and dental appearance to be fairly satisfying in individuals with shortened dental arches.  
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Obesity is a complex disease and in combination 
with socioeconomic, environmental and genetic 
factors may be related to high risk of morbidity and 
mortality2. The known dimension of obesity is >30.0 
Kg/m2 body mass index (BMI).  This correlates with 
percentage of body fat in all ages. According to a 
study typical BMI is 18 to 24.90 kg/m2, range of 
overweight is 25 to 29.9 kg/m2 and obese is said to 
be ≥30 kg/m2. Factors, such as age, sex, ethnicity, 
and muscular mass may show a link between BMI 
and body fat7. BMI cannot discriminate between fat 
content, muscular content and fat distribution. 
Despite limitations, BMI, is generally taken as a 
predictor of obesity6,8. The precise dimension of 
distribution of fat is thickness of skin fold and ratio of 
waist to hip (WHR) 7.

Categories of Obesity and Jeopardy of Cardiovascular 
Problems
Obesity is a major risk factor for cardiovascular 
problems such as heart disease and stroke. The 
higher the BMI, the greater the risk of developing 
these conditions. Individuals who are overweight or 
obese have a higher risk of developing high blood 
pressure, high cholesterol, and type 2 diabetes. 
These conditions can damage the arteries, leading 
to atherosclerosis, which is the buildup of fatty 
deposits in the arteries9. Over time, this can cause 
the arteries to narrow, making it harder for blood to 

flow through them. In addition, obesity can also 
increase the risk of developing atrial fibrillation, a 
condition where the heart beats irregularly and can 
lead to blood clots, stroke and heart failure. It can 
also lead to sleep apnea, the breathing disorder 
that can cause low oxygen levels in the blood and 
increase the risk of cardiovascular problems8,9.

Aging and Obesity
Noteworthy changes in body are related to aging. 
After the age of 20-30 years, mass without fat or fat 
free mass is slowly reduced with frequent increase in 
fat mass till age of 60-70 years9. Redeployment FFM 
is related with aging. Abdominal fat increases with 
age compared to subcutaneous fat. Increase in 
body fat with aging may be is due to more 
consumption and less expenditure of energy10. The 
course of aging is also associated with a reduction in 
all forms of energy spending like resting metabolic 
rate, thermal effect of foodstuff, and life style. The 
thermal effect of food stuff is 22% less in old age 
compared to adulthood. Decrease in physical 
activity is noted with increasing age with half of the 
decrease in expending of energy. Besides, obesity in 
ancestors also affects the metabolic pathways 
related with storage of fat and energy11.

Aging also results in imbalance of energy, alteration 
in hormonal secretion such as of testosterone and 

growth hormone, reduced response of thyroid 
hormone and decreased resistance of leptin 
hormone. The reduced secretion of testosterone 
and growth hormone in the era of aging decreases 
FFM and increase fat mass. Conversely, the reaction 
of oxidative burst persuaded by thyroid hormone is 
decreased with aging. Decreased resistance to 
leptin causes decreased control of appetite12.

Diet Persuades Obesity
Poor quality of food usually consists of large quantity 
of fat. Sedentary life style, sleeping apnea causes 
large secretion of hormone leptin with craving for 
food and increased feeling of hunger 13. Factors 
related with diet that persuade obesity are quantity 
of energy, hyperphagia, stress and societal factor 
Poor quality food containing trans fatty acids, highly 
processed starches, and added sugar increases the 
threat of obesity14. 

It is thought that large amounts of calories may 
trigger the immune cell microglia. These immune 
cells may reduce the metabolic process of 
glutamate and glucose and trigger the metabolism 
of lipid15. Increase in weight due to diet containing 
large amounts of fat may be an indicator of 
cardiovascular ailments in both gender of mice. It is 
found that fat diet may affect the heart structure 
and its junction as well as mitochondrial size16.

Obesity in Children
Obesity in children may be a cause of early mortality 
and incapability in adulthood. The occurrence of 
obesity in children that prolongs to adolescence is 
estimated to be 18.0%. In addition, obese children 
have a problem in breathing, threat of fractures, 
hypertension and resistance to insulin. These are 
early indicators of cardiovascular problems, fatty 
liver and also psychological issues17.

Children of all socioeconomic classes like fast and junk 
food. Main factors for eating of fast food are working 
mothers, online fast-food shops, etc. These foods may 
cause obesity, dyslipidemia, cardiovascular diseases18. 
Children of developing countries are very susceptible 
to insufficient nutrition in their infancy and young age. 
The diet of these children consists mainly of high salt, 
sugar and fat with insufficient vitamin and minerals as 
this diet is cheap19. However, there are conflicting 
reports about obesity in children of developing 
countries20. It is unclear that the obesity of childhood is 
an independent issue of developing cardiovascular 
disease in adulthood or obesity in childhood continues 
in the state of adulthood and may increase the 
problem of CVD in adulthood21.

Obesity in Adulthood
New diet regimen that contains fewer micro 
nutrients coupled with an inactive life style increases 
propensity to obesity in all age groups. Obesity in 

adulthood begins from childhood stage and 
increases the risk of NCD or non-communicable 
diseases like cardiovascular and diabetes22. In 
addition, regular usage of fast food, less quantity of 
fruits and vegetables and a sedentary life style may 
help to increase body weight of an individual living 
alone. These factors may be a good predictor of 
cardiovascular problems23. 

Nature of profession, environment, processing of 
food stuff and increased urbanization, unawareness 
and easy means of transport also play a role in 
increasing body weight2. It is thought that adiposity 
illustrates ongoing effect on the development of 
atherosclerosis as compared to the effect of 
adiposity diabetes and insulin resistance. Increased 
BMI in primary state is very important in increasing 
disease as compared to subsequent weight gain24. 
However, the link between obesity and issues of 
health, in adults, are contentious 

Geriatrics Age and Obesity
Obesity at geriatrics age is, physiologically, a 
multifaceted issue. The hazards of obesity in geriatric 
people are associated with various confounders like 
survival effect, opposing mortalities, increase in 
body weight and smoking25. The fat mass of 
abdomen gradually increases in geriatric obese 
people and may be related with chances of 
morbidity and mortality26. Dyslipidemia, is very 
common in old age. High values of serum 
triglyceride and LDL-cholesterol is a warning for MI 
and may be related with ischemic stroke. Besides, 
very slow metabolic process may also result in body 
weight gain27. 

Drugs Persuade Obesity
Increased body weight is a known outcome of some 
drugs and this may boost the chances of diabetes, 
cardiovascular problems, and other ailments. 
Medicines known to be related with obesity are 
corticosteroids, antidepressants and drugs used for 
heart burn, diabetes, and seizure. Other drugs known 
to increase weight are antibiotics used in childhood, 
brain stimulants and anti-bipolar and anti-psychotic 
medicines used in adolescence. Drug used in 
adulthood are cholesterol lowering drugs and drugs 
used for rheumatism28. It is proposed that action of 
some medicines stimulates appetite while others 
impair metabolism of fat and glucose and some 
decrease the metabolic rate of body system. Other 
drugs cause tiredness, difficulty in breathing etc. 
Weight gain differs from one person to another.  Some 
people put on weight of a one to two pounds only, 
using a drug for one year, while some people gain ten 
to forty pounds using drugs in some months29. It is 
demonstrated that neurotransmitter systems, has a 
role in maintaining the fat that a body stores. Some 
antidepressants obstruct the job of neurotransmitters.  
This depends on the medicine dosage and it may 

cause an increase in body weight up to 20 kg30.  
Corticosteroids also play a role in increasing the body 
weight in many patients and increase other 
corticosteroid-linked health hazards31.

Obesity Related with Sex Steroids
Sex steroid hormones are linked with accumulation of 
fat and altered lipid metabolism in adipose tissues. 
Studies show that the receptors of estrogen, 
progesterone and of androgen are present in adipose 
tissue and show direct action by both non-genomic 
and genomic. This may affect the metabolic 
pathways and increase chances of weight gain. 
Besides, there is a significant function of sex related 
steroid hormone in the development of CVD32. 
Increased level of these hormones is associated with 
sudden cardiac arrest33. Additionally, reduced level of 
serum testosterone increases the level of serum 
triglyceride and LDL-cholesterol34.

Obesity and Metabolic Impairments
Metabolic syndrome is related with increased fat in 
the abdominal region, impaired glucose 
metabolism, insulin resistance, dyslipidemia and 
hypertension. This is commonly observed in old age 
people. Dyslipidemia is related with excess fat in 
abdomen in both old and young age. It is suggested 
that risk of cardiovascular disease in more common 
in old age male as compared to old female35. 
However, some medical conditions also increase 
the risk of gaining weight like polycystic ovary 
syndrome related with imbalance of reproductive 
hormones in females. Cushing syndrome with a 
raised level of serum cortisol, hypothyroidism and 
decreased production of thyroid hormone, 
osteoarthritis  lead to inactive life style. Use of 
contraceptive drugs and hormone replacement 
therapy may also be a reason of increase in body 
weight12.

Obesity Paradox
Obesity paradox is a phenomenon related to the 
protective effect of obesity on clinical results of 
cardiovascular disease. It is demonstrated that 
obesity paradox is observed in people who are 
overweight with 25 to 31 kg/m2 and slightly 
over-weight with BMI of 31-36 kg/m2. It is also seen 
that people may have the ability to reduce 
all-cause mortality with various cardiovascular 
disease. Usually overweight and mildly obese 
individuals seem to have less chances of mortality in 
follow-up studies36. Some of the studies believe in the 
obesity paradox and declared that excess body 
weight is linked with good protection from many 
diseases. The mechanism of obesity paradox is 
based on the assumption that increased level of 
serum lipoproteins may counter toxins of bacteria 
and circulatory cytokines37. It is proposed that in 
obese patients, larger blood vessels and high 
muscle strength play an important role in prevention 

of heart problems38. However, some studies 
demonstrated that “obesity paradox” does exist 
after  Percutaneous Coronary Intervention. The 
death rate in obese and overweight patient is 
significantly less than non-obese patients. However, 
the exact mechanism of obesity paradox needs 
more research.

Suggestions
To reduce the risk of cardiovascular disease, it is 
suggested that:
1.There is a need of taking balanced diet (consisting 
of carbohydrates, protein, fat, vitamins and 
minerals/ Mediterranean diet) and avoiding of fast 
food especially from childhood to old age.
2.Uses of magnesium rich foods like fish, beans, nuts 
and leafy vegetables may provide protection from 
cardiovascular problems.
3.A need of changing life style pattern in childhood 
state (games), exercise/walk (adulthood state) and 
walk in old state.
4.Avoid usage of tobacco and alcohol.
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INTRODUCTION
Arnd Kayser, the first prosthodontist, to meaningfully 
construe the idea of the shortened dental arch in 
1981 for a dentition that has a minimum of four 
congruous occluding units (one unit conforms to a 
set of two occluding premolars; whereas a set of 
two occluding molars is equivalent to two units) 1. 
This treatment approach correlates with the 
adaptive capacity of older individuals and 
therefore meets their requirements of oral function 
to an acceptable level thereby reducing the cost of 
treatment2. 

The conceptualization of shortened dental arch has 
faced sheer criticism from many traditional 
clinicians. It has been regarded that the unfortunate 
loss of molar teeth is accompanied by a 
compromised masticatory function and a relative 
risk factor for complications in TMJ3. SDA has also 
been suggested to be associated with occlusal 
instability which occurs due to tooth migration4. 

However, the controversial opinions regarding the 
influence of shortened dental arch on masticatory 
function have frequently skewed from a negative 
towards a positive approach. Research validates 
that shortened dental arches successfully 
maintain the chewing function when a set of four 
symmetrical occluding units are present5. The 
minor occlusal changes that occur concerning 
shortened dental arches are therefore self-limiting 
and have sufficient adaptive capacity. WHO 
guidelines that have been published in 1992 
consider the concept of the shortened dental 
arch as a viable alternative in certain clinical 
conditions where there are limited restorative 
possibilities for posterior teeth and patients 
experiencing financial constraints6. Moreover, 
there is no conclusive evidence that depicts a 
positive correlation between a shortened dental 
arch and craniomandibular dysfunction7. Missing 
posterior teeth are replaced mainly for the 
patient’s desire or as a conscious decision by a 
dentist for the preservation of oral function. 
Conventional prosthodontic rehabilitation 
strategy for the missing posterior dentition has long 
been removable partial dentures (RPDs). 
However, the use of free-end saddle removable 
partial dentures is significantly associated with an 
increased risk of cumulating plaque, tooth decay, 
periodontitis and residual ridge resorption8. Since 
RPDs are a significant contributing factor to root 
surface caries, SDA is considered to be a viable 
treatment approach for elderly persons with 
inadequate oral hygiene9. 

Cantilever resin-bonded fixed dental prosthesis is a 
well-precedented treatment option to restore the 
shortened dental arch status in patients who have 
less than four occlusal units10. Due to the high 

biological cost associated with RPDs, cantilever 
resin-bonded fixed dental prosthesis is a more 
acceptable alternative option for the replacement 
of distal extension-free end saddles.

Single-tooth implants are considered to be a viable 
treatment modality with promising results for the 
replacement of missing posterior teeth11. However 
various complications have been reported that signifi-
cantly affect the success and survival rates of 
implant-supported prostheses. These include peri-im-
plantitis, prosthesis fracture and marginal bone loss12. 

The restoration of the missing posterior dentition by 
distal extension removable dentures, cantilever 
resin-bonded bridges or fixed implant prosthesis are 
all considered to be overtreatment for older adults 
with shortened dental arch status. Although the 
concept of a shortened dental arch has received 
widespread acceptance, it is still not practiced by 
the majority of dentists. Hence, there is a need to 
evaluate the discrepancy between the dentist’s 
attitude toward SDA and the patient’s preference 
for alternative treatment options to restore missing 
posterior teeth.

The present study aimed to assess the knowledge, 
perception and clinical applicability of SDA by the 
dentists in Lahore, Pakistan; and evaluate dentists’ 
appraisal regarding the patients’ responses to SDA 
application in terms of chewing efficiency, oral 
comfort and dentofacial appearance.

METHODS
This was a cross-sectional study conducted on n=250 
dentists. A self-administered questionnaire was 
voluntarily filled by a random sample of anonymous 
dentists in Lahore, Pakistan from December 2021 to 
June 2022 for a period The questionnaire had 25 
sequentially arranged questions. The first part was 
about the demographic details of dentists and their 
knowledge about the shortened dental arch. The 
second part involved questions regarding the 
dentists’ opinions and the clinical applicability of this 
concept. The last part of the questionnaire had 
questions concerning dentists’ assessment of 
patients’ responses and their perceived benefits 
when the concept of the shortened dental arch was 
clinically implemented. Ethical approval was taken 
from the ethical review board of de’Montmorency 
College of Dentistry, Lahore. Data collected were 
statistically analyzed using SPSS software version 25. 
Mean standard deviation was given for age, clinical 
experience and the average number of patients 
seen monthly. p ≤ 0.01 was considered statistically 
significant.

RESULTS
The n=250 respondents had a mean age of 
28.82±7.69 years. The mean clinical experience of 

the respondents was 4.03±4.57 years with an 
average of 109±62.25 patients seen in a month. The 
majority of the respondents (64.8%) had only a basic 
dental degree with no postgraduate qualification.
 
A substantial proportion of dentists were unaware of 
the concept of the shortened dental arch (51.6%), 
however, only a small percentage (11.2%) of dentists 
had known this concept more than 10 years ago. 
Out of the ‘aware’ dentists, 32.6% had practically 
applied this concept to their patients in the past 
year. Only 28(11.2%) dentists reported that they 
have applied this treatment option to ≥ 50% of the 
patients, while 35(14%) reported that they have 

applied it to their <10% of the patients. It has been 
found that dentists who were designated as 
assistant professors (AP) had more awareness of the 
SDA concept. There was a positive correlation 
between the knowledge of the SDA concept and 
years of clinical experience of a dentist. Those who 
had 6-10 years or greater than 10 years of 
experience in clinical dentistry had a better 
understanding of the SDA concept than those with 
less than 5 years of experience. The distinction in the 
awareness of the SDA concept about the 
designation and clinical experience was statistically 
significant (p <0.001) as delineated in Table 1.    

Obesity is a complex disease and in combination 
with socioeconomic, environmental and genetic 
factors may be related to high risk of morbidity and 
mortality2. The known dimension of obesity is >30.0 
Kg/m2 body mass index (BMI).  This correlates with 
percentage of body fat in all ages. According to a 
study typical BMI is 18 to 24.90 kg/m2, range of 
overweight is 25 to 29.9 kg/m2 and obese is said to 
be ≥30 kg/m2. Factors, such as age, sex, ethnicity, 
and muscular mass may show a link between BMI 
and body fat7. BMI cannot discriminate between fat 
content, muscular content and fat distribution. 
Despite limitations, BMI, is generally taken as a 
predictor of obesity6,8. The precise dimension of 
distribution of fat is thickness of skin fold and ratio of 
waist to hip (WHR) 7.

Categories of Obesity and Jeopardy of Cardiovascular 
Problems
Obesity is a major risk factor for cardiovascular 
problems such as heart disease and stroke. The 
higher the BMI, the greater the risk of developing 
these conditions. Individuals who are overweight or 
obese have a higher risk of developing high blood 
pressure, high cholesterol, and type 2 diabetes. 
These conditions can damage the arteries, leading 
to atherosclerosis, which is the buildup of fatty 
deposits in the arteries9. Over time, this can cause 
the arteries to narrow, making it harder for blood to 

flow through them. In addition, obesity can also 
increase the risk of developing atrial fibrillation, a 
condition where the heart beats irregularly and can 
lead to blood clots, stroke and heart failure. It can 
also lead to sleep apnea, the breathing disorder 
that can cause low oxygen levels in the blood and 
increase the risk of cardiovascular problems8,9.

Aging and Obesity
Noteworthy changes in body are related to aging. 
After the age of 20-30 years, mass without fat or fat 
free mass is slowly reduced with frequent increase in 
fat mass till age of 60-70 years9. Redeployment FFM 
is related with aging. Abdominal fat increases with 
age compared to subcutaneous fat. Increase in 
body fat with aging may be is due to more 
consumption and less expenditure of energy10. The 
course of aging is also associated with a reduction in 
all forms of energy spending like resting metabolic 
rate, thermal effect of foodstuff, and life style. The 
thermal effect of food stuff is 22% less in old age 
compared to adulthood. Decrease in physical 
activity is noted with increasing age with half of the 
decrease in expending of energy. Besides, obesity in 
ancestors also affects the metabolic pathways 
related with storage of fat and energy11.

Aging also results in imbalance of energy, alteration 
in hormonal secretion such as of testosterone and 

growth hormone, reduced response of thyroid 
hormone and decreased resistance of leptin 
hormone. The reduced secretion of testosterone 
and growth hormone in the era of aging decreases 
FFM and increase fat mass. Conversely, the reaction 
of oxidative burst persuaded by thyroid hormone is 
decreased with aging. Decreased resistance to 
leptin causes decreased control of appetite12.

Diet Persuades Obesity
Poor quality of food usually consists of large quantity 
of fat. Sedentary life style, sleeping apnea causes 
large secretion of hormone leptin with craving for 
food and increased feeling of hunger 13. Factors 
related with diet that persuade obesity are quantity 
of energy, hyperphagia, stress and societal factor 
Poor quality food containing trans fatty acids, highly 
processed starches, and added sugar increases the 
threat of obesity14. 

It is thought that large amounts of calories may 
trigger the immune cell microglia. These immune 
cells may reduce the metabolic process of 
glutamate and glucose and trigger the metabolism 
of lipid15. Increase in weight due to diet containing 
large amounts of fat may be an indicator of 
cardiovascular ailments in both gender of mice. It is 
found that fat diet may affect the heart structure 
and its junction as well as mitochondrial size16.

Obesity in Children
Obesity in children may be a cause of early mortality 
and incapability in adulthood. The occurrence of 
obesity in children that prolongs to adolescence is 
estimated to be 18.0%. In addition, obese children 
have a problem in breathing, threat of fractures, 
hypertension and resistance to insulin. These are 
early indicators of cardiovascular problems, fatty 
liver and also psychological issues17.

Children of all socioeconomic classes like fast and junk 
food. Main factors for eating of fast food are working 
mothers, online fast-food shops, etc. These foods may 
cause obesity, dyslipidemia, cardiovascular diseases18. 
Children of developing countries are very susceptible 
to insufficient nutrition in their infancy and young age. 
The diet of these children consists mainly of high salt, 
sugar and fat with insufficient vitamin and minerals as 
this diet is cheap19. However, there are conflicting 
reports about obesity in children of developing 
countries20. It is unclear that the obesity of childhood is 
an independent issue of developing cardiovascular 
disease in adulthood or obesity in childhood continues 
in the state of adulthood and may increase the 
problem of CVD in adulthood21.

Obesity in Adulthood
New diet regimen that contains fewer micro 
nutrients coupled with an inactive life style increases 
propensity to obesity in all age groups. Obesity in 

adulthood begins from childhood stage and 
increases the risk of NCD or non-communicable 
diseases like cardiovascular and diabetes22. In 
addition, regular usage of fast food, less quantity of 
fruits and vegetables and a sedentary life style may 
help to increase body weight of an individual living 
alone. These factors may be a good predictor of 
cardiovascular problems23. 

Nature of profession, environment, processing of 
food stuff and increased urbanization, unawareness 
and easy means of transport also play a role in 
increasing body weight2. It is thought that adiposity 
illustrates ongoing effect on the development of 
atherosclerosis as compared to the effect of 
adiposity diabetes and insulin resistance. Increased 
BMI in primary state is very important in increasing 
disease as compared to subsequent weight gain24. 
However, the link between obesity and issues of 
health, in adults, are contentious 

Geriatrics Age and Obesity
Obesity at geriatrics age is, physiologically, a 
multifaceted issue. The hazards of obesity in geriatric 
people are associated with various confounders like 
survival effect, opposing mortalities, increase in 
body weight and smoking25. The fat mass of 
abdomen gradually increases in geriatric obese 
people and may be related with chances of 
morbidity and mortality26. Dyslipidemia, is very 
common in old age. High values of serum 
triglyceride and LDL-cholesterol is a warning for MI 
and may be related with ischemic stroke. Besides, 
very slow metabolic process may also result in body 
weight gain27. 

Drugs Persuade Obesity
Increased body weight is a known outcome of some 
drugs and this may boost the chances of diabetes, 
cardiovascular problems, and other ailments. 
Medicines known to be related with obesity are 
corticosteroids, antidepressants and drugs used for 
heart burn, diabetes, and seizure. Other drugs known 
to increase weight are antibiotics used in childhood, 
brain stimulants and anti-bipolar and anti-psychotic 
medicines used in adolescence. Drug used in 
adulthood are cholesterol lowering drugs and drugs 
used for rheumatism28. It is proposed that action of 
some medicines stimulates appetite while others 
impair metabolism of fat and glucose and some 
decrease the metabolic rate of body system. Other 
drugs cause tiredness, difficulty in breathing etc. 
Weight gain differs from one person to another.  Some 
people put on weight of a one to two pounds only, 
using a drug for one year, while some people gain ten 
to forty pounds using drugs in some months29. It is 
demonstrated that neurotransmitter systems, has a 
role in maintaining the fat that a body stores. Some 
antidepressants obstruct the job of neurotransmitters.  
This depends on the medicine dosage and it may 

cause an increase in body weight up to 20 kg30.  
Corticosteroids also play a role in increasing the body 
weight in many patients and increase other 
corticosteroid-linked health hazards31.

Obesity Related with Sex Steroids
Sex steroid hormones are linked with accumulation of 
fat and altered lipid metabolism in adipose tissues. 
Studies show that the receptors of estrogen, 
progesterone and of androgen are present in adipose 
tissue and show direct action by both non-genomic 
and genomic. This may affect the metabolic 
pathways and increase chances of weight gain. 
Besides, there is a significant function of sex related 
steroid hormone in the development of CVD32. 
Increased level of these hormones is associated with 
sudden cardiac arrest33. Additionally, reduced level of 
serum testosterone increases the level of serum 
triglyceride and LDL-cholesterol34.

Obesity and Metabolic Impairments
Metabolic syndrome is related with increased fat in 
the abdominal region, impaired glucose 
metabolism, insulin resistance, dyslipidemia and 
hypertension. This is commonly observed in old age 
people. Dyslipidemia is related with excess fat in 
abdomen in both old and young age. It is suggested 
that risk of cardiovascular disease in more common 
in old age male as compared to old female35. 
However, some medical conditions also increase 
the risk of gaining weight like polycystic ovary 
syndrome related with imbalance of reproductive 
hormones in females. Cushing syndrome with a 
raised level of serum cortisol, hypothyroidism and 
decreased production of thyroid hormone, 
osteoarthritis  lead to inactive life style. Use of 
contraceptive drugs and hormone replacement 
therapy may also be a reason of increase in body 
weight12.

Obesity Paradox
Obesity paradox is a phenomenon related to the 
protective effect of obesity on clinical results of 
cardiovascular disease. It is demonstrated that 
obesity paradox is observed in people who are 
overweight with 25 to 31 kg/m2 and slightly 
over-weight with BMI of 31-36 kg/m2. It is also seen 
that people may have the ability to reduce 
all-cause mortality with various cardiovascular 
disease. Usually overweight and mildly obese 
individuals seem to have less chances of mortality in 
follow-up studies36. Some of the studies believe in the 
obesity paradox and declared that excess body 
weight is linked with good protection from many 
diseases. The mechanism of obesity paradox is 
based on the assumption that increased level of 
serum lipoproteins may counter toxins of bacteria 
and circulatory cytokines37. It is proposed that in 
obese patients, larger blood vessels and high 
muscle strength play an important role in prevention 

of heart problems38. However, some studies 
demonstrated that “obesity paradox” does exist 
after  Percutaneous Coronary Intervention. The 
death rate in obese and overweight patient is 
significantly less than non-obese patients. However, 
the exact mechanism of obesity paradox needs 
more research.

Suggestions
To reduce the risk of cardiovascular disease, it is 
suggested that:
1.There is a need of taking balanced diet (consisting 
of carbohydrates, protein, fat, vitamins and 
minerals/ Mediterranean diet) and avoiding of fast 
food especially from childhood to old age.
2.Uses of magnesium rich foods like fish, beans, nuts 
and leafy vegetables may provide protection from 
cardiovascular problems.
3.A need of changing life style pattern in childhood 
state (games), exercise/walk (adulthood state) and 
walk in old state.
4.Avoid usage of tobacco and alcohol.
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INTRODUCTION
Arnd Kayser, the first prosthodontist, to meaningfully 
construe the idea of the shortened dental arch in 
1981 for a dentition that has a minimum of four 
congruous occluding units (one unit conforms to a 
set of two occluding premolars; whereas a set of 
two occluding molars is equivalent to two units) 1. 
This treatment approach correlates with the 
adaptive capacity of older individuals and 
therefore meets their requirements of oral function 
to an acceptable level thereby reducing the cost of 
treatment2. 

The conceptualization of shortened dental arch has 
faced sheer criticism from many traditional 
clinicians. It has been regarded that the unfortunate 
loss of molar teeth is accompanied by a 
compromised masticatory function and a relative 
risk factor for complications in TMJ3. SDA has also 
been suggested to be associated with occlusal 
instability which occurs due to tooth migration4. 

However, the controversial opinions regarding the 
influence of shortened dental arch on masticatory 
function have frequently skewed from a negative 
towards a positive approach. Research validates 
that shortened dental arches successfully 
maintain the chewing function when a set of four 
symmetrical occluding units are present5. The 
minor occlusal changes that occur concerning 
shortened dental arches are therefore self-limiting 
and have sufficient adaptive capacity. WHO 
guidelines that have been published in 1992 
consider the concept of the shortened dental 
arch as a viable alternative in certain clinical 
conditions where there are limited restorative 
possibilities for posterior teeth and patients 
experiencing financial constraints6. Moreover, 
there is no conclusive evidence that depicts a 
positive correlation between a shortened dental 
arch and craniomandibular dysfunction7. Missing 
posterior teeth are replaced mainly for the 
patient’s desire or as a conscious decision by a 
dentist for the preservation of oral function. 
Conventional prosthodontic rehabilitation 
strategy for the missing posterior dentition has long 
been removable partial dentures (RPDs). 
However, the use of free-end saddle removable 
partial dentures is significantly associated with an 
increased risk of cumulating plaque, tooth decay, 
periodontitis and residual ridge resorption8. Since 
RPDs are a significant contributing factor to root 
surface caries, SDA is considered to be a viable 
treatment approach for elderly persons with 
inadequate oral hygiene9. 

Cantilever resin-bonded fixed dental prosthesis is a 
well-precedented treatment option to restore the 
shortened dental arch status in patients who have 
less than four occlusal units10. Due to the high 

biological cost associated with RPDs, cantilever 
resin-bonded fixed dental prosthesis is a more 
acceptable alternative option for the replacement 
of distal extension-free end saddles.

Single-tooth implants are considered to be a viable 
treatment modality with promising results for the 
replacement of missing posterior teeth11. However 
various complications have been reported that signifi-
cantly affect the success and survival rates of 
implant-supported prostheses. These include peri-im-
plantitis, prosthesis fracture and marginal bone loss12. 

The restoration of the missing posterior dentition by 
distal extension removable dentures, cantilever 
resin-bonded bridges or fixed implant prosthesis are 
all considered to be overtreatment for older adults 
with shortened dental arch status. Although the 
concept of a shortened dental arch has received 
widespread acceptance, it is still not practiced by 
the majority of dentists. Hence, there is a need to 
evaluate the discrepancy between the dentist’s 
attitude toward SDA and the patient’s preference 
for alternative treatment options to restore missing 
posterior teeth.

The present study aimed to assess the knowledge, 
perception and clinical applicability of SDA by the 
dentists in Lahore, Pakistan; and evaluate dentists’ 
appraisal regarding the patients’ responses to SDA 
application in terms of chewing efficiency, oral 
comfort and dentofacial appearance.

METHODS
This was a cross-sectional study conducted on n=250 
dentists. A self-administered questionnaire was 
voluntarily filled by a random sample of anonymous 
dentists in Lahore, Pakistan from December 2021 to 
June 2022 for a period The questionnaire had 25 
sequentially arranged questions. The first part was 
about the demographic details of dentists and their 
knowledge about the shortened dental arch. The 
second part involved questions regarding the 
dentists’ opinions and the clinical applicability of this 
concept. The last part of the questionnaire had 
questions concerning dentists’ assessment of 
patients’ responses and their perceived benefits 
when the concept of the shortened dental arch was 
clinically implemented. Ethical approval was taken 
from the ethical review board of de’Montmorency 
College of Dentistry, Lahore. Data collected were 
statistically analyzed using SPSS software version 25. 
Mean standard deviation was given for age, clinical 
experience and the average number of patients 
seen monthly. p ≤ 0.01 was considered statistically 
significant.

RESULTS
The n=250 respondents had a mean age of 
28.82±7.69 years. The mean clinical experience of 

the respondents was 4.03±4.57 years with an 
average of 109±62.25 patients seen in a month. The 
majority of the respondents (64.8%) had only a basic 
dental degree with no postgraduate qualification.
 
A substantial proportion of dentists were unaware of 
the concept of the shortened dental arch (51.6%), 
however, only a small percentage (11.2%) of dentists 
had known this concept more than 10 years ago. 
Out of the ‘aware’ dentists, 32.6% had practically 
applied this concept to their patients in the past 
year. Only 28(11.2%) dentists reported that they 
have applied this treatment option to ≥ 50% of the 
patients, while 35(14%) reported that they have 

applied it to their <10% of the patients. It has been 
found that dentists who were designated as 
assistant professors (AP) had more awareness of the 
SDA concept. There was a positive correlation 
between the knowledge of the SDA concept and 
years of clinical experience of a dentist. Those who 
had 6-10 years or greater than 10 years of 
experience in clinical dentistry had a better 
understanding of the SDA concept than those with 
less than 5 years of experience. The distinction in the 
awareness of the SDA concept about the 
designation and clinical experience was statistically 
significant (p <0.001) as delineated in Table 1.    

Dentists’ opinion regarding the implementation of 
the SDA concept in the most desirable clinical 
scenario was also taken into account. It was 
evinced that 42.4% of the dentists intended to apply 
this concept to a clinical scenario where the patient 
has an above-average periodontal prognosis of 

anterior and premolar teeth as shown in Table 2. 
Moreover, the most common reason given by 
dentists (58.4%) to replace missing molars was to 
maximize the masticatory function in elderly 
patients.

Table 1: Mean difference between shortened dental arch (SDA) awareness and designation and clinical experience.

Designation >10 Years >5 Years <5 Years Currently Total

House officer 0(0%) 5(25%) 43(58.9%) 61(47.3%) 109

PG trainee 9(32.1%) 10(50%) 20(27.4%) 30(23.3%) 69

Demonstrator 9(32.1%) 5(25%) 5(6.8%) 14(10.9%) 33

Dental surgeon 0(0%) 0(0%) 5(6.8%) 24(18.6%) 29

Assistant professor 10(35.7%) 0(0%) 0(0%) 0(0%) 10

Total 28 (100%) 20 (100%) 73(100%) 129(100%) 250

p-Value <0.001

Clinical Experience

1-5 Years 4(14.3%) 15(75%) 58(79.5%) 119(92.2%) 196

6-10 Years 9(32.1%) 0(0%) 15(20.5%) 5(3.9%) 29

>10 Years 15(53.6%) 5(25%) 0(0%) 5(3.9%) 25

Total 28 (100%) 20 (100%) 73(100%) 129(100%) 250

p-Value <0.001

Obesity is a complex disease and in combination 
with socioeconomic, environmental and genetic 
factors may be related to high risk of morbidity and 
mortality2. The known dimension of obesity is >30.0 
Kg/m2 body mass index (BMI).  This correlates with 
percentage of body fat in all ages. According to a 
study typical BMI is 18 to 24.90 kg/m2, range of 
overweight is 25 to 29.9 kg/m2 and obese is said to 
be ≥30 kg/m2. Factors, such as age, sex, ethnicity, 
and muscular mass may show a link between BMI 
and body fat7. BMI cannot discriminate between fat 
content, muscular content and fat distribution. 
Despite limitations, BMI, is generally taken as a 
predictor of obesity6,8. The precise dimension of 
distribution of fat is thickness of skin fold and ratio of 
waist to hip (WHR) 7.

Categories of Obesity and Jeopardy of Cardiovascular 
Problems
Obesity is a major risk factor for cardiovascular 
problems such as heart disease and stroke. The 
higher the BMI, the greater the risk of developing 
these conditions. Individuals who are overweight or 
obese have a higher risk of developing high blood 
pressure, high cholesterol, and type 2 diabetes. 
These conditions can damage the arteries, leading 
to atherosclerosis, which is the buildup of fatty 
deposits in the arteries9. Over time, this can cause 
the arteries to narrow, making it harder for blood to 

flow through them. In addition, obesity can also 
increase the risk of developing atrial fibrillation, a 
condition where the heart beats irregularly and can 
lead to blood clots, stroke and heart failure. It can 
also lead to sleep apnea, the breathing disorder 
that can cause low oxygen levels in the blood and 
increase the risk of cardiovascular problems8,9.

Aging and Obesity
Noteworthy changes in body are related to aging. 
After the age of 20-30 years, mass without fat or fat 
free mass is slowly reduced with frequent increase in 
fat mass till age of 60-70 years9. Redeployment FFM 
is related with aging. Abdominal fat increases with 
age compared to subcutaneous fat. Increase in 
body fat with aging may be is due to more 
consumption and less expenditure of energy10. The 
course of aging is also associated with a reduction in 
all forms of energy spending like resting metabolic 
rate, thermal effect of foodstuff, and life style. The 
thermal effect of food stuff is 22% less in old age 
compared to adulthood. Decrease in physical 
activity is noted with increasing age with half of the 
decrease in expending of energy. Besides, obesity in 
ancestors also affects the metabolic pathways 
related with storage of fat and energy11.

Aging also results in imbalance of energy, alteration 
in hormonal secretion such as of testosterone and 

growth hormone, reduced response of thyroid 
hormone and decreased resistance of leptin 
hormone. The reduced secretion of testosterone 
and growth hormone in the era of aging decreases 
FFM and increase fat mass. Conversely, the reaction 
of oxidative burst persuaded by thyroid hormone is 
decreased with aging. Decreased resistance to 
leptin causes decreased control of appetite12.

Diet Persuades Obesity
Poor quality of food usually consists of large quantity 
of fat. Sedentary life style, sleeping apnea causes 
large secretion of hormone leptin with craving for 
food and increased feeling of hunger 13. Factors 
related with diet that persuade obesity are quantity 
of energy, hyperphagia, stress and societal factor 
Poor quality food containing trans fatty acids, highly 
processed starches, and added sugar increases the 
threat of obesity14. 

It is thought that large amounts of calories may 
trigger the immune cell microglia. These immune 
cells may reduce the metabolic process of 
glutamate and glucose and trigger the metabolism 
of lipid15. Increase in weight due to diet containing 
large amounts of fat may be an indicator of 
cardiovascular ailments in both gender of mice. It is 
found that fat diet may affect the heart structure 
and its junction as well as mitochondrial size16.

Obesity in Children
Obesity in children may be a cause of early mortality 
and incapability in adulthood. The occurrence of 
obesity in children that prolongs to adolescence is 
estimated to be 18.0%. In addition, obese children 
have a problem in breathing, threat of fractures, 
hypertension and resistance to insulin. These are 
early indicators of cardiovascular problems, fatty 
liver and also psychological issues17.

Children of all socioeconomic classes like fast and junk 
food. Main factors for eating of fast food are working 
mothers, online fast-food shops, etc. These foods may 
cause obesity, dyslipidemia, cardiovascular diseases18. 
Children of developing countries are very susceptible 
to insufficient nutrition in their infancy and young age. 
The diet of these children consists mainly of high salt, 
sugar and fat with insufficient vitamin and minerals as 
this diet is cheap19. However, there are conflicting 
reports about obesity in children of developing 
countries20. It is unclear that the obesity of childhood is 
an independent issue of developing cardiovascular 
disease in adulthood or obesity in childhood continues 
in the state of adulthood and may increase the 
problem of CVD in adulthood21.

Obesity in Adulthood
New diet regimen that contains fewer micro 
nutrients coupled with an inactive life style increases 
propensity to obesity in all age groups. Obesity in 

adulthood begins from childhood stage and 
increases the risk of NCD or non-communicable 
diseases like cardiovascular and diabetes22. In 
addition, regular usage of fast food, less quantity of 
fruits and vegetables and a sedentary life style may 
help to increase body weight of an individual living 
alone. These factors may be a good predictor of 
cardiovascular problems23. 

Nature of profession, environment, processing of 
food stuff and increased urbanization, unawareness 
and easy means of transport also play a role in 
increasing body weight2. It is thought that adiposity 
illustrates ongoing effect on the development of 
atherosclerosis as compared to the effect of 
adiposity diabetes and insulin resistance. Increased 
BMI in primary state is very important in increasing 
disease as compared to subsequent weight gain24. 
However, the link between obesity and issues of 
health, in adults, are contentious 

Geriatrics Age and Obesity
Obesity at geriatrics age is, physiologically, a 
multifaceted issue. The hazards of obesity in geriatric 
people are associated with various confounders like 
survival effect, opposing mortalities, increase in 
body weight and smoking25. The fat mass of 
abdomen gradually increases in geriatric obese 
people and may be related with chances of 
morbidity and mortality26. Dyslipidemia, is very 
common in old age. High values of serum 
triglyceride and LDL-cholesterol is a warning for MI 
and may be related with ischemic stroke. Besides, 
very slow metabolic process may also result in body 
weight gain27. 

Drugs Persuade Obesity
Increased body weight is a known outcome of some 
drugs and this may boost the chances of diabetes, 
cardiovascular problems, and other ailments. 
Medicines known to be related with obesity are 
corticosteroids, antidepressants and drugs used for 
heart burn, diabetes, and seizure. Other drugs known 
to increase weight are antibiotics used in childhood, 
brain stimulants and anti-bipolar and anti-psychotic 
medicines used in adolescence. Drug used in 
adulthood are cholesterol lowering drugs and drugs 
used for rheumatism28. It is proposed that action of 
some medicines stimulates appetite while others 
impair metabolism of fat and glucose and some 
decrease the metabolic rate of body system. Other 
drugs cause tiredness, difficulty in breathing etc. 
Weight gain differs from one person to another.  Some 
people put on weight of a one to two pounds only, 
using a drug for one year, while some people gain ten 
to forty pounds using drugs in some months29. It is 
demonstrated that neurotransmitter systems, has a 
role in maintaining the fat that a body stores. Some 
antidepressants obstruct the job of neurotransmitters.  
This depends on the medicine dosage and it may 

cause an increase in body weight up to 20 kg30.  
Corticosteroids also play a role in increasing the body 
weight in many patients and increase other 
corticosteroid-linked health hazards31.

Obesity Related with Sex Steroids
Sex steroid hormones are linked with accumulation of 
fat and altered lipid metabolism in adipose tissues. 
Studies show that the receptors of estrogen, 
progesterone and of androgen are present in adipose 
tissue and show direct action by both non-genomic 
and genomic. This may affect the metabolic 
pathways and increase chances of weight gain. 
Besides, there is a significant function of sex related 
steroid hormone in the development of CVD32. 
Increased level of these hormones is associated with 
sudden cardiac arrest33. Additionally, reduced level of 
serum testosterone increases the level of serum 
triglyceride and LDL-cholesterol34.

Obesity and Metabolic Impairments
Metabolic syndrome is related with increased fat in 
the abdominal region, impaired glucose 
metabolism, insulin resistance, dyslipidemia and 
hypertension. This is commonly observed in old age 
people. Dyslipidemia is related with excess fat in 
abdomen in both old and young age. It is suggested 
that risk of cardiovascular disease in more common 
in old age male as compared to old female35. 
However, some medical conditions also increase 
the risk of gaining weight like polycystic ovary 
syndrome related with imbalance of reproductive 
hormones in females. Cushing syndrome with a 
raised level of serum cortisol, hypothyroidism and 
decreased production of thyroid hormone, 
osteoarthritis  lead to inactive life style. Use of 
contraceptive drugs and hormone replacement 
therapy may also be a reason of increase in body 
weight12.

Obesity Paradox
Obesity paradox is a phenomenon related to the 
protective effect of obesity on clinical results of 
cardiovascular disease. It is demonstrated that 
obesity paradox is observed in people who are 
overweight with 25 to 31 kg/m2 and slightly 
over-weight with BMI of 31-36 kg/m2. It is also seen 
that people may have the ability to reduce 
all-cause mortality with various cardiovascular 
disease. Usually overweight and mildly obese 
individuals seem to have less chances of mortality in 
follow-up studies36. Some of the studies believe in the 
obesity paradox and declared that excess body 
weight is linked with good protection from many 
diseases. The mechanism of obesity paradox is 
based on the assumption that increased level of 
serum lipoproteins may counter toxins of bacteria 
and circulatory cytokines37. It is proposed that in 
obese patients, larger blood vessels and high 
muscle strength play an important role in prevention 

of heart problems38. However, some studies 
demonstrated that “obesity paradox” does exist 
after  Percutaneous Coronary Intervention. The 
death rate in obese and overweight patient is 
significantly less than non-obese patients. However, 
the exact mechanism of obesity paradox needs 
more research.

Suggestions
To reduce the risk of cardiovascular disease, it is 
suggested that:
1.There is a need of taking balanced diet (consisting 
of carbohydrates, protein, fat, vitamins and 
minerals/ Mediterranean diet) and avoiding of fast 
food especially from childhood to old age.
2.Uses of magnesium rich foods like fish, beans, nuts 
and leafy vegetables may provide protection from 
cardiovascular problems.
3.A need of changing life style pattern in childhood 
state (games), exercise/walk (adulthood state) and 
walk in old state.
4.Avoid usage of tobacco and alcohol.
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DISCUSSION
The study found 32.6% of the ‘aware’ dentists had 
clinically implemented the SDA concept in the past 
year. Abuzar et al. studied the awareness of the 
shortened dental arch among the dentists of 
Australia2. He concluded that almost 61% of the 
respondents were aware of the SDA concept. 
However, 78.4% of dentists had an optimistic opinion 
regarding the efficacious clinical applicability of the 
SDA notion. Shortened Dental Arch has long been 
introduced in dentistry. Although it is based on 
circumstantial evidence still it has not achieved the 
deserved affirmation by many dentists around the 
world. The SDA concept offers multifold advantages 
which outweigh the merits of replacing missing 
posterior teeth with different treatment modalities. 
Another cross-sectional survey was conducted in 

Jordan which reveals that 82.1% of the Jordanian 
dentists were aware of the SDA concept and 
dentists with fewer years of clinical experience had 
better awareness of it than those with more years of 
experience13. 

However, our study reported dissimilar findings 
because the majority of the dentists in Lahore, Pakistan 
was unaware of the SDA concept and only those 
dentists who had more clinical experience expressed 
better awareness of this concept. A study conducted 
by Kasim et al.14 showed that 86.9% of Malaysian 
government dentists were familiar with the concept of 
SDA. Moreover, an appreciable percentage of the 
dentists who had ≤5 years of clinical experience 
acknowledged SDA as a simplified treatment 
approach when compared with the dentists having 

>5 years of clinical experience. A questionnaire-based 
study was employed to determine the awareness of 
the SDA concept among the dentists of the United 
Arab Emirates15. The conclusions drawn from it 
revealed that 65.8% of the dentists in UAE were aware 
of the SDA concept however the majority of the 
dentists were reluctant to apply it in clinical practice 
due to the possible risks of abutment drifting and 
temporomandibular disorders. 

Many foregoing studies conclude that shortened 
dental arches which involve anterior and posterior 
premolar teeth can efficiently fulfill the demands of a 
functional dentition thereby providing adequate oral 
comfort and improved oral hygiene with possibly 
reduced treatment charges.  The studies conducted 
on the chewing efficiency of individuals with 
shortened dental arches infer that the presence of 
sound premolars along with a single pair of occluding 
molars is deemed enough for adequate masticatory 
performance16. However masticatory efficiency will 
only become ineffectual when there are less than 20 
symmetrically distributed teeth in the oral cavity.17 
Despite this, the decision to replace the missing molar 
teeth is strongly influenced by the subjective 
evaluation which varies from patient to patient. 
Moreover, financial constraints also out-turn the 
choice of treatment. A cross-sectional survey was 
conducted by Abu-Awwad et al.13 which revealed 
that Jordanian dentists considered the replacement 
of missing molars necessary to ameliorate the 
masticatory efficiency of patients. This was following 
the findings of our study where dentists intended to 
replace missing molars to maximize mastication, 
especially in older patients. Sarita et al.18 in their study 
evaluated the attitude of dentists in Tanzania 
regarding the clinical applicability of the SDA 
concept. The results show that 71% of the responding 
dentists considered the chewing efficacy of the 
individuals with shortened dental arches to be 
satisfactory or acceptable. Furthermore, only 48% of 
the dentists presumed acceptable oral comfort in an 
individual with a shortened dental arch. 

Contemporary research depicts that mastication is 
significantly improved after the restoration of 
shortened dental arches with removable partial 
dentures19. However, it negates the results of 
previous studies where the restoration of free-end 
saddles with removable partial dentures had no 
discernible improvement in masticatory function20. A 
randomized controlled trial was conducted for 10 
years to compare oral health in individuals with 
shortened dental arches and those with replaced 
missing molars by removable partial dentures. No 
remarkable difference was noted in the two 
treatment modalities21. Due to these conflicting 
reviews, many dentists are still hesitant in the clinical 
application of this concept while others are not 
even acquainted with it.

This cross-sectional survey determines the 
understanding of shortened dental arch by the 
dentists of Lahore, Pakistan and their preference to 
choose it as an appropriate treatment alternative 
among preferable individuals. Moreover, it describes 
the dentist’s assessment regarding the response of the 
patient to this treatment modality. Confoundingly, 
almost half of the informants (51.6%) were unaware of 
the SDA concept and a considerable percentage of 
dentists (66.4%) had not clinically applied this concept 
in the past year. These results controvert the findings of 
previous studies stated above. It can be deduced that 
a significant proportion of dentists regarded the 
application of this concept in patients who had a 
good periodontal prognosis of anterior teeth and 
premolars. According to this survey, a significant 
proportion of dentists perceived that the chewing 
function, oral comfort and dental appearance are 
fairly satisfying in individuals with a shortened dental 
arch. However, a small percentage of dentists had a 
pessimistic opinion regarding the usefulness of this 
concept. 21.2% of dentists considered the chewing 
function of individuals with SDA to be notably impaired 
and graded it as poor. 

CONCLUSION
The majority of dentists lacked knowledge of the 
shortened dental arch concept. Those who were 
aware of it had certain reservations regarding it. 
Even if they encounter an appropriate clinical 
scenario for its application, they tend to be 
ambivalent in assessing its relative pros and cons. 
However, many dentists thought that SDA patients 
had a fairly acceptable oral function and dental 
appearance.
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Obesity is a complex disease and in combination 
with socioeconomic, environmental and genetic 
factors may be related to high risk of morbidity and 
mortality2. The known dimension of obesity is >30.0 
Kg/m2 body mass index (BMI).  This correlates with 
percentage of body fat in all ages. According to a 
study typical BMI is 18 to 24.90 kg/m2, range of 
overweight is 25 to 29.9 kg/m2 and obese is said to 
be ≥30 kg/m2. Factors, such as age, sex, ethnicity, 
and muscular mass may show a link between BMI 
and body fat7. BMI cannot discriminate between fat 
content, muscular content and fat distribution. 
Despite limitations, BMI, is generally taken as a 
predictor of obesity6,8. The precise dimension of 
distribution of fat is thickness of skin fold and ratio of 
waist to hip (WHR) 7.

Categories of Obesity and Jeopardy of Cardiovascular 
Problems
Obesity is a major risk factor for cardiovascular 
problems such as heart disease and stroke. The 
higher the BMI, the greater the risk of developing 
these conditions. Individuals who are overweight or 
obese have a higher risk of developing high blood 
pressure, high cholesterol, and type 2 diabetes. 
These conditions can damage the arteries, leading 
to atherosclerosis, which is the buildup of fatty 
deposits in the arteries9. Over time, this can cause 
the arteries to narrow, making it harder for blood to 

flow through them. In addition, obesity can also 
increase the risk of developing atrial fibrillation, a 
condition where the heart beats irregularly and can 
lead to blood clots, stroke and heart failure. It can 
also lead to sleep apnea, the breathing disorder 
that can cause low oxygen levels in the blood and 
increase the risk of cardiovascular problems8,9.

Aging and Obesity
Noteworthy changes in body are related to aging. 
After the age of 20-30 years, mass without fat or fat 
free mass is slowly reduced with frequent increase in 
fat mass till age of 60-70 years9. Redeployment FFM 
is related with aging. Abdominal fat increases with 
age compared to subcutaneous fat. Increase in 
body fat with aging may be is due to more 
consumption and less expenditure of energy10. The 
course of aging is also associated with a reduction in 
all forms of energy spending like resting metabolic 
rate, thermal effect of foodstuff, and life style. The 
thermal effect of food stuff is 22% less in old age 
compared to adulthood. Decrease in physical 
activity is noted with increasing age with half of the 
decrease in expending of energy. Besides, obesity in 
ancestors also affects the metabolic pathways 
related with storage of fat and energy11.

Aging also results in imbalance of energy, alteration 
in hormonal secretion such as of testosterone and 

growth hormone, reduced response of thyroid 
hormone and decreased resistance of leptin 
hormone. The reduced secretion of testosterone 
and growth hormone in the era of aging decreases 
FFM and increase fat mass. Conversely, the reaction 
of oxidative burst persuaded by thyroid hormone is 
decreased with aging. Decreased resistance to 
leptin causes decreased control of appetite12.

Diet Persuades Obesity
Poor quality of food usually consists of large quantity 
of fat. Sedentary life style, sleeping apnea causes 
large secretion of hormone leptin with craving for 
food and increased feeling of hunger 13. Factors 
related with diet that persuade obesity are quantity 
of energy, hyperphagia, stress and societal factor 
Poor quality food containing trans fatty acids, highly 
processed starches, and added sugar increases the 
threat of obesity14. 

It is thought that large amounts of calories may 
trigger the immune cell microglia. These immune 
cells may reduce the metabolic process of 
glutamate and glucose and trigger the metabolism 
of lipid15. Increase in weight due to diet containing 
large amounts of fat may be an indicator of 
cardiovascular ailments in both gender of mice. It is 
found that fat diet may affect the heart structure 
and its junction as well as mitochondrial size16.

Obesity in Children
Obesity in children may be a cause of early mortality 
and incapability in adulthood. The occurrence of 
obesity in children that prolongs to adolescence is 
estimated to be 18.0%. In addition, obese children 
have a problem in breathing, threat of fractures, 
hypertension and resistance to insulin. These are 
early indicators of cardiovascular problems, fatty 
liver and also psychological issues17.

Children of all socioeconomic classes like fast and junk 
food. Main factors for eating of fast food are working 
mothers, online fast-food shops, etc. These foods may 
cause obesity, dyslipidemia, cardiovascular diseases18. 
Children of developing countries are very susceptible 
to insufficient nutrition in their infancy and young age. 
The diet of these children consists mainly of high salt, 
sugar and fat with insufficient vitamin and minerals as 
this diet is cheap19. However, there are conflicting 
reports about obesity in children of developing 
countries20. It is unclear that the obesity of childhood is 
an independent issue of developing cardiovascular 
disease in adulthood or obesity in childhood continues 
in the state of adulthood and may increase the 
problem of CVD in adulthood21.

Obesity in Adulthood
New diet regimen that contains fewer micro 
nutrients coupled with an inactive life style increases 
propensity to obesity in all age groups. Obesity in 

adulthood begins from childhood stage and 
increases the risk of NCD or non-communicable 
diseases like cardiovascular and diabetes22. In 
addition, regular usage of fast food, less quantity of 
fruits and vegetables and a sedentary life style may 
help to increase body weight of an individual living 
alone. These factors may be a good predictor of 
cardiovascular problems23. 

Nature of profession, environment, processing of 
food stuff and increased urbanization, unawareness 
and easy means of transport also play a role in 
increasing body weight2. It is thought that adiposity 
illustrates ongoing effect on the development of 
atherosclerosis as compared to the effect of 
adiposity diabetes and insulin resistance. Increased 
BMI in primary state is very important in increasing 
disease as compared to subsequent weight gain24. 
However, the link between obesity and issues of 
health, in adults, are contentious 

Geriatrics Age and Obesity
Obesity at geriatrics age is, physiologically, a 
multifaceted issue. The hazards of obesity in geriatric 
people are associated with various confounders like 
survival effect, opposing mortalities, increase in 
body weight and smoking25. The fat mass of 
abdomen gradually increases in geriatric obese 
people and may be related with chances of 
morbidity and mortality26. Dyslipidemia, is very 
common in old age. High values of serum 
triglyceride and LDL-cholesterol is a warning for MI 
and may be related with ischemic stroke. Besides, 
very slow metabolic process may also result in body 
weight gain27. 

Drugs Persuade Obesity
Increased body weight is a known outcome of some 
drugs and this may boost the chances of diabetes, 
cardiovascular problems, and other ailments. 
Medicines known to be related with obesity are 
corticosteroids, antidepressants and drugs used for 
heart burn, diabetes, and seizure. Other drugs known 
to increase weight are antibiotics used in childhood, 
brain stimulants and anti-bipolar and anti-psychotic 
medicines used in adolescence. Drug used in 
adulthood are cholesterol lowering drugs and drugs 
used for rheumatism28. It is proposed that action of 
some medicines stimulates appetite while others 
impair metabolism of fat and glucose and some 
decrease the metabolic rate of body system. Other 
drugs cause tiredness, difficulty in breathing etc. 
Weight gain differs from one person to another.  Some 
people put on weight of a one to two pounds only, 
using a drug for one year, while some people gain ten 
to forty pounds using drugs in some months29. It is 
demonstrated that neurotransmitter systems, has a 
role in maintaining the fat that a body stores. Some 
antidepressants obstruct the job of neurotransmitters.  
This depends on the medicine dosage and it may 

cause an increase in body weight up to 20 kg30.  
Corticosteroids also play a role in increasing the body 
weight in many patients and increase other 
corticosteroid-linked health hazards31.

Obesity Related with Sex Steroids
Sex steroid hormones are linked with accumulation of 
fat and altered lipid metabolism in adipose tissues. 
Studies show that the receptors of estrogen, 
progesterone and of androgen are present in adipose 
tissue and show direct action by both non-genomic 
and genomic. This may affect the metabolic 
pathways and increase chances of weight gain. 
Besides, there is a significant function of sex related 
steroid hormone in the development of CVD32. 
Increased level of these hormones is associated with 
sudden cardiac arrest33. Additionally, reduced level of 
serum testosterone increases the level of serum 
triglyceride and LDL-cholesterol34.

Obesity and Metabolic Impairments
Metabolic syndrome is related with increased fat in 
the abdominal region, impaired glucose 
metabolism, insulin resistance, dyslipidemia and 
hypertension. This is commonly observed in old age 
people. Dyslipidemia is related with excess fat in 
abdomen in both old and young age. It is suggested 
that risk of cardiovascular disease in more common 
in old age male as compared to old female35. 
However, some medical conditions also increase 
the risk of gaining weight like polycystic ovary 
syndrome related with imbalance of reproductive 
hormones in females. Cushing syndrome with a 
raised level of serum cortisol, hypothyroidism and 
decreased production of thyroid hormone, 
osteoarthritis  lead to inactive life style. Use of 
contraceptive drugs and hormone replacement 
therapy may also be a reason of increase in body 
weight12.

Obesity Paradox
Obesity paradox is a phenomenon related to the 
protective effect of obesity on clinical results of 
cardiovascular disease. It is demonstrated that 
obesity paradox is observed in people who are 
overweight with 25 to 31 kg/m2 and slightly 
over-weight with BMI of 31-36 kg/m2. It is also seen 
that people may have the ability to reduce 
all-cause mortality with various cardiovascular 
disease. Usually overweight and mildly obese 
individuals seem to have less chances of mortality in 
follow-up studies36. Some of the studies believe in the 
obesity paradox and declared that excess body 
weight is linked with good protection from many 
diseases. The mechanism of obesity paradox is 
based on the assumption that increased level of 
serum lipoproteins may counter toxins of bacteria 
and circulatory cytokines37. It is proposed that in 
obese patients, larger blood vessels and high 
muscle strength play an important role in prevention 

of heart problems38. However, some studies 
demonstrated that “obesity paradox” does exist 
after  Percutaneous Coronary Intervention. The 
death rate in obese and overweight patient is 
significantly less than non-obese patients. However, 
the exact mechanism of obesity paradox needs 
more research.

Suggestions
To reduce the risk of cardiovascular disease, it is 
suggested that:
1.There is a need of taking balanced diet (consisting 
of carbohydrates, protein, fat, vitamins and 
minerals/ Mediterranean diet) and avoiding of fast 
food especially from childhood to old age.
2.Uses of magnesium rich foods like fish, beans, nuts 
and leafy vegetables may provide protection from 
cardiovascular problems.
3.A need of changing life style pattern in childhood 
state (games), exercise/walk (adulthood state) and 
walk in old state.
4.Avoid usage of tobacco and alcohol.
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DISCUSSION
The study found 32.6% of the ‘aware’ dentists had 
clinically implemented the SDA concept in the past 
year. Abuzar et al. studied the awareness of the 
shortened dental arch among the dentists of 
Australia2. He concluded that almost 61% of the 
respondents were aware of the SDA concept. 
However, 78.4% of dentists had an optimistic opinion 
regarding the efficacious clinical applicability of the 
SDA notion. Shortened Dental Arch has long been 
introduced in dentistry. Although it is based on 
circumstantial evidence still it has not achieved the 
deserved affirmation by many dentists around the 
world. The SDA concept offers multifold advantages 
which outweigh the merits of replacing missing 
posterior teeth with different treatment modalities. 
Another cross-sectional survey was conducted in 

Jordan which reveals that 82.1% of the Jordanian 
dentists were aware of the SDA concept and 
dentists with fewer years of clinical experience had 
better awareness of it than those with more years of 
experience13. 

However, our study reported dissimilar findings 
because the majority of the dentists in Lahore, Pakistan 
was unaware of the SDA concept and only those 
dentists who had more clinical experience expressed 
better awareness of this concept. A study conducted 
by Kasim et al.14 showed that 86.9% of Malaysian 
government dentists were familiar with the concept of 
SDA. Moreover, an appreciable percentage of the 
dentists who had ≤5 years of clinical experience 
acknowledged SDA as a simplified treatment 
approach when compared with the dentists having 

>5 years of clinical experience. A questionnaire-based 
study was employed to determine the awareness of 
the SDA concept among the dentists of the United 
Arab Emirates15. The conclusions drawn from it 
revealed that 65.8% of the dentists in UAE were aware 
of the SDA concept however the majority of the 
dentists were reluctant to apply it in clinical practice 
due to the possible risks of abutment drifting and 
temporomandibular disorders. 

Many foregoing studies conclude that shortened 
dental arches which involve anterior and posterior 
premolar teeth can efficiently fulfill the demands of a 
functional dentition thereby providing adequate oral 
comfort and improved oral hygiene with possibly 
reduced treatment charges.  The studies conducted 
on the chewing efficiency of individuals with 
shortened dental arches infer that the presence of 
sound premolars along with a single pair of occluding 
molars is deemed enough for adequate masticatory 
performance16. However masticatory efficiency will 
only become ineffectual when there are less than 20 
symmetrically distributed teeth in the oral cavity.17 
Despite this, the decision to replace the missing molar 
teeth is strongly influenced by the subjective 
evaluation which varies from patient to patient. 
Moreover, financial constraints also out-turn the 
choice of treatment. A cross-sectional survey was 
conducted by Abu-Awwad et al.13 which revealed 
that Jordanian dentists considered the replacement 
of missing molars necessary to ameliorate the 
masticatory efficiency of patients. This was following 
the findings of our study where dentists intended to 
replace missing molars to maximize mastication, 
especially in older patients. Sarita et al.18 in their study 
evaluated the attitude of dentists in Tanzania 
regarding the clinical applicability of the SDA 
concept. The results show that 71% of the responding 
dentists considered the chewing efficacy of the 
individuals with shortened dental arches to be 
satisfactory or acceptable. Furthermore, only 48% of 
the dentists presumed acceptable oral comfort in an 
individual with a shortened dental arch. 

Contemporary research depicts that mastication is 
significantly improved after the restoration of 
shortened dental arches with removable partial 
dentures19. However, it negates the results of 
previous studies where the restoration of free-end 
saddles with removable partial dentures had no 
discernible improvement in masticatory function20. A 
randomized controlled trial was conducted for 10 
years to compare oral health in individuals with 
shortened dental arches and those with replaced 
missing molars by removable partial dentures. No 
remarkable difference was noted in the two 
treatment modalities21. Due to these conflicting 
reviews, many dentists are still hesitant in the clinical 
application of this concept while others are not 
even acquainted with it.

This cross-sectional survey determines the 
understanding of shortened dental arch by the 
dentists of Lahore, Pakistan and their preference to 
choose it as an appropriate treatment alternative 
among preferable individuals. Moreover, it describes 
the dentist’s assessment regarding the response of the 
patient to this treatment modality. Confoundingly, 
almost half of the informants (51.6%) were unaware of 
the SDA concept and a considerable percentage of 
dentists (66.4%) had not clinically applied this concept 
in the past year. These results controvert the findings of 
previous studies stated above. It can be deduced that 
a significant proportion of dentists regarded the 
application of this concept in patients who had a 
good periodontal prognosis of anterior teeth and 
premolars. According to this survey, a significant 
proportion of dentists perceived that the chewing 
function, oral comfort and dental appearance are 
fairly satisfying in individuals with a shortened dental 
arch. However, a small percentage of dentists had a 
pessimistic opinion regarding the usefulness of this 
concept. 21.2% of dentists considered the chewing 
function of individuals with SDA to be notably impaired 
and graded it as poor. 

CONCLUSION
The majority of dentists lacked knowledge of the 
shortened dental arch concept. Those who were 
aware of it had certain reservations regarding it. 
Even if they encounter an appropriate clinical 
scenario for its application, they tend to be 
ambivalent in assessing its relative pros and cons. 
However, many dentists thought that SDA patients 
had a fairly acceptable oral function and dental 
appearance.
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Obesity is a complex disease and in combination 
with socioeconomic, environmental and genetic 
factors may be related to high risk of morbidity and 
mortality2. The known dimension of obesity is >30.0 
Kg/m2 body mass index (BMI).  This correlates with 
percentage of body fat in all ages. According to a 
study typical BMI is 18 to 24.90 kg/m2, range of 
overweight is 25 to 29.9 kg/m2 and obese is said to 
be ≥30 kg/m2. Factors, such as age, sex, ethnicity, 
and muscular mass may show a link between BMI 
and body fat7. BMI cannot discriminate between fat 
content, muscular content and fat distribution. 
Despite limitations, BMI, is generally taken as a 
predictor of obesity6,8. The precise dimension of 
distribution of fat is thickness of skin fold and ratio of 
waist to hip (WHR) 7.

Categories of Obesity and Jeopardy of Cardiovascular 
Problems
Obesity is a major risk factor for cardiovascular 
problems such as heart disease and stroke. The 
higher the BMI, the greater the risk of developing 
these conditions. Individuals who are overweight or 
obese have a higher risk of developing high blood 
pressure, high cholesterol, and type 2 diabetes. 
These conditions can damage the arteries, leading 
to atherosclerosis, which is the buildup of fatty 
deposits in the arteries9. Over time, this can cause 
the arteries to narrow, making it harder for blood to 

flow through them. In addition, obesity can also 
increase the risk of developing atrial fibrillation, a 
condition where the heart beats irregularly and can 
lead to blood clots, stroke and heart failure. It can 
also lead to sleep apnea, the breathing disorder 
that can cause low oxygen levels in the blood and 
increase the risk of cardiovascular problems8,9.

Aging and Obesity
Noteworthy changes in body are related to aging. 
After the age of 20-30 years, mass without fat or fat 
free mass is slowly reduced with frequent increase in 
fat mass till age of 60-70 years9. Redeployment FFM 
is related with aging. Abdominal fat increases with 
age compared to subcutaneous fat. Increase in 
body fat with aging may be is due to more 
consumption and less expenditure of energy10. The 
course of aging is also associated with a reduction in 
all forms of energy spending like resting metabolic 
rate, thermal effect of foodstuff, and life style. The 
thermal effect of food stuff is 22% less in old age 
compared to adulthood. Decrease in physical 
activity is noted with increasing age with half of the 
decrease in expending of energy. Besides, obesity in 
ancestors also affects the metabolic pathways 
related with storage of fat and energy11.

Aging also results in imbalance of energy, alteration 
in hormonal secretion such as of testosterone and 

growth hormone, reduced response of thyroid 
hormone and decreased resistance of leptin 
hormone. The reduced secretion of testosterone 
and growth hormone in the era of aging decreases 
FFM and increase fat mass. Conversely, the reaction 
of oxidative burst persuaded by thyroid hormone is 
decreased with aging. Decreased resistance to 
leptin causes decreased control of appetite12.

Diet Persuades Obesity
Poor quality of food usually consists of large quantity 
of fat. Sedentary life style, sleeping apnea causes 
large secretion of hormone leptin with craving for 
food and increased feeling of hunger 13. Factors 
related with diet that persuade obesity are quantity 
of energy, hyperphagia, stress and societal factor 
Poor quality food containing trans fatty acids, highly 
processed starches, and added sugar increases the 
threat of obesity14. 

It is thought that large amounts of calories may 
trigger the immune cell microglia. These immune 
cells may reduce the metabolic process of 
glutamate and glucose and trigger the metabolism 
of lipid15. Increase in weight due to diet containing 
large amounts of fat may be an indicator of 
cardiovascular ailments in both gender of mice. It is 
found that fat diet may affect the heart structure 
and its junction as well as mitochondrial size16.

Obesity in Children
Obesity in children may be a cause of early mortality 
and incapability in adulthood. The occurrence of 
obesity in children that prolongs to adolescence is 
estimated to be 18.0%. In addition, obese children 
have a problem in breathing, threat of fractures, 
hypertension and resistance to insulin. These are 
early indicators of cardiovascular problems, fatty 
liver and also psychological issues17.

Children of all socioeconomic classes like fast and junk 
food. Main factors for eating of fast food are working 
mothers, online fast-food shops, etc. These foods may 
cause obesity, dyslipidemia, cardiovascular diseases18. 
Children of developing countries are very susceptible 
to insufficient nutrition in their infancy and young age. 
The diet of these children consists mainly of high salt, 
sugar and fat with insufficient vitamin and minerals as 
this diet is cheap19. However, there are conflicting 
reports about obesity in children of developing 
countries20. It is unclear that the obesity of childhood is 
an independent issue of developing cardiovascular 
disease in adulthood or obesity in childhood continues 
in the state of adulthood and may increase the 
problem of CVD in adulthood21.

Obesity in Adulthood
New diet regimen that contains fewer micro 
nutrients coupled with an inactive life style increases 
propensity to obesity in all age groups. Obesity in 

adulthood begins from childhood stage and 
increases the risk of NCD or non-communicable 
diseases like cardiovascular and diabetes22. In 
addition, regular usage of fast food, less quantity of 
fruits and vegetables and a sedentary life style may 
help to increase body weight of an individual living 
alone. These factors may be a good predictor of 
cardiovascular problems23. 

Nature of profession, environment, processing of 
food stuff and increased urbanization, unawareness 
and easy means of transport also play a role in 
increasing body weight2. It is thought that adiposity 
illustrates ongoing effect on the development of 
atherosclerosis as compared to the effect of 
adiposity diabetes and insulin resistance. Increased 
BMI in primary state is very important in increasing 
disease as compared to subsequent weight gain24. 
However, the link between obesity and issues of 
health, in adults, are contentious 

Geriatrics Age and Obesity
Obesity at geriatrics age is, physiologically, a 
multifaceted issue. The hazards of obesity in geriatric 
people are associated with various confounders like 
survival effect, opposing mortalities, increase in 
body weight and smoking25. The fat mass of 
abdomen gradually increases in geriatric obese 
people and may be related with chances of 
morbidity and mortality26. Dyslipidemia, is very 
common in old age. High values of serum 
triglyceride and LDL-cholesterol is a warning for MI 
and may be related with ischemic stroke. Besides, 
very slow metabolic process may also result in body 
weight gain27. 

Drugs Persuade Obesity
Increased body weight is a known outcome of some 
drugs and this may boost the chances of diabetes, 
cardiovascular problems, and other ailments. 
Medicines known to be related with obesity are 
corticosteroids, antidepressants and drugs used for 
heart burn, diabetes, and seizure. Other drugs known 
to increase weight are antibiotics used in childhood, 
brain stimulants and anti-bipolar and anti-psychotic 
medicines used in adolescence. Drug used in 
adulthood are cholesterol lowering drugs and drugs 
used for rheumatism28. It is proposed that action of 
some medicines stimulates appetite while others 
impair metabolism of fat and glucose and some 
decrease the metabolic rate of body system. Other 
drugs cause tiredness, difficulty in breathing etc. 
Weight gain differs from one person to another.  Some 
people put on weight of a one to two pounds only, 
using a drug for one year, while some people gain ten 
to forty pounds using drugs in some months29. It is 
demonstrated that neurotransmitter systems, has a 
role in maintaining the fat that a body stores. Some 
antidepressants obstruct the job of neurotransmitters.  
This depends on the medicine dosage and it may 

cause an increase in body weight up to 20 kg30.  
Corticosteroids also play a role in increasing the body 
weight in many patients and increase other 
corticosteroid-linked health hazards31.

Obesity Related with Sex Steroids
Sex steroid hormones are linked with accumulation of 
fat and altered lipid metabolism in adipose tissues. 
Studies show that the receptors of estrogen, 
progesterone and of androgen are present in adipose 
tissue and show direct action by both non-genomic 
and genomic. This may affect the metabolic 
pathways and increase chances of weight gain. 
Besides, there is a significant function of sex related 
steroid hormone in the development of CVD32. 
Increased level of these hormones is associated with 
sudden cardiac arrest33. Additionally, reduced level of 
serum testosterone increases the level of serum 
triglyceride and LDL-cholesterol34.

Obesity and Metabolic Impairments
Metabolic syndrome is related with increased fat in 
the abdominal region, impaired glucose 
metabolism, insulin resistance, dyslipidemia and 
hypertension. This is commonly observed in old age 
people. Dyslipidemia is related with excess fat in 
abdomen in both old and young age. It is suggested 
that risk of cardiovascular disease in more common 
in old age male as compared to old female35. 
However, some medical conditions also increase 
the risk of gaining weight like polycystic ovary 
syndrome related with imbalance of reproductive 
hormones in females. Cushing syndrome with a 
raised level of serum cortisol, hypothyroidism and 
decreased production of thyroid hormone, 
osteoarthritis  lead to inactive life style. Use of 
contraceptive drugs and hormone replacement 
therapy may also be a reason of increase in body 
weight12.

Obesity Paradox
Obesity paradox is a phenomenon related to the 
protective effect of obesity on clinical results of 
cardiovascular disease. It is demonstrated that 
obesity paradox is observed in people who are 
overweight with 25 to 31 kg/m2 and slightly 
over-weight with BMI of 31-36 kg/m2. It is also seen 
that people may have the ability to reduce 
all-cause mortality with various cardiovascular 
disease. Usually overweight and mildly obese 
individuals seem to have less chances of mortality in 
follow-up studies36. Some of the studies believe in the 
obesity paradox and declared that excess body 
weight is linked with good protection from many 
diseases. The mechanism of obesity paradox is 
based on the assumption that increased level of 
serum lipoproteins may counter toxins of bacteria 
and circulatory cytokines37. It is proposed that in 
obese patients, larger blood vessels and high 
muscle strength play an important role in prevention 

of heart problems38. However, some studies 
demonstrated that “obesity paradox” does exist 
after  Percutaneous Coronary Intervention. The 
death rate in obese and overweight patient is 
significantly less than non-obese patients. However, 
the exact mechanism of obesity paradox needs 
more research.

Suggestions
To reduce the risk of cardiovascular disease, it is 
suggested that:
1.There is a need of taking balanced diet (consisting 
of carbohydrates, protein, fat, vitamins and 
minerals/ Mediterranean diet) and avoiding of fast 
food especially from childhood to old age.
2.Uses of magnesium rich foods like fish, beans, nuts 
and leafy vegetables may provide protection from 
cardiovascular problems.
3.A need of changing life style pattern in childhood 
state (games), exercise/walk (adulthood state) and 
walk in old state.
4.Avoid usage of tobacco and alcohol.
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