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DISCUSSION
This study aims to investigate the relationship 
between raised neutrophils in the blood of patients 
with acute myocardial infarction by using blood 
parameters including NLR, PlR, and other blood 
parameters (TG, Lipoproprotiens, C-reactive 
proteins, etc.). It was a cross-sectional study carried 
out from July 2022 to September 2022 at the Depart-
ment of Physiology of Sindh University Jamshoro in 
collaboration with Liaquat University Hospital in 
Hyderabad after getting approval from the universi-
ty's ethical board. The sample size of this study was 
comprised of 200 participants, and among them, 
the gender distribution was 100 male and 100 
female participants. All participants were told about 
the purpose of this study and what procedures 
would be used. After informed consent, written 
consent was taken in their native languages, so 
every participant understood the point written in the 
consent form, and all participants were allowed to 
withdraw at any moment during the study without 
affecting their medical management outcome.

The study results show that among the sample size of 
200 participants, 55 showed a raised NLR after acute 
myocardial injury, and their gender-wise distribution 
was male (n = 25) with mean value of NLR of 4.1 with 
standard deviation of 14.1 and female (n = 30) with 
mean NLR of 3.9 with standard deviation of 7.1 
showing that the NLR is more elevated in the male 
population in comparison to the female population 
after acute myocardial infarction. This is statistically 
supported by a p value of 0.0001 for males and p 
value of 0.0046 for females with an odds ratio of 9.0 
and 3.5 respectively showing that this relation is 
statistically significant, these research results are 
consistent with prior research conducted by Smith et 
al., which highlighted the potential influence of 
gender on post-AMI inflammatory responses10.  The 
statistical analysis is further strengthened by the 
study results of Johnson R. et al., with a p-value of 
0.03 and a hazard ratio of 1.45, showing that the 
raised NLR is more associated with AMI that occurs 
due to an increase in post-MI inflammation in these 
patients11.  The gender-wise difference in raised NLR 
shows that there is a significant role for gender in the 
inflammatory response following AMI, with males 
potentially exhibiting a higher inflammatory reaction 
compared to females12. T The gender disparity in 
inflammatory responses is due to many genetic 
factors that affect their immune and hormonal 
responses to the injury13.  Some previous studies have 
shown that this difference in raised NLR in genders is 
due to estrogen, which plays a significant role in 

protecting against the inflammatory response that 
causes the lower levels of NLR in AMI patients14.  In 
contrast to it, another study shows that testosterone 
levels in males are more likely associated with 
inflammatory responses and oxidative stress in the 
male body, which leads to raised NLR in AMI 
patients15.

However, it is essential to acknowledge the alterna-
tive view regarding the observed differences in the 
levels of NLR in post-AMI patients and the normal 
population. It’s essential to consider the broader 
body of research in this area. Contrary to the results 
of this study, some studies have failed to identify any 
supporting evidence for this relationship. For 
instance, Rodriguez et al. conducted the same 
study with the same principles but failed to find any 
statistically significant differences in levels of NLR 
between normal participants and patients with 
AMI16.  Furthermore, a meta-analysis conducted by 
Martinez et al. found inconclusive evidence that 
supports any association between raised NLR levels 
and the population affected by AMI17.  Nguyen et 
al. also tried to investigate the role of different 
genders in inflammatory responses following AMI 
using data from a population-based cohort. Their 
study also did not find any significant differences in 
NLR elevation between genders18.

Finally, our study suggests that disparities in NLR 
elevation in post-AMI and normal participants are 
still a conflicting topic for discussion, and these 
conflicting findings in the literature further compli-
cate this. Further research is necessary to identify the 
mechanism leading to the change in results.

CONCLUSION
This study concludes to the point that patients with 
acute myocardial infarction are more likely to show 
a raised NLR in comparison to a normal, non-affect-
ed population, which is further supported by statisti-
cally significant values, including a p-value of less 
than 0.005 and an odds ratio greater than 1, show-
ing that this relationship between two entities is 
statistically correct.

LIMITATIONS
The first limitation is that this study was conducted for 
only a short period, so long-term complications and 
their relation to NLR cannot be addressed. Second-
ly, the study design is cross-sectional. Thirdly, this 
study was conducted in one hospital with a limited 
sample size, so the results cannot be applied to the 
whole population. Fourthly, there are many novel 

inflammatory biomarkers present that can be used 
to study NLR, but those were not used in this study.
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ORIGINAL ARTICLE OPEN ACCESS

Triggers and Relievers of Dental Anxiety: 
Comparative Analysis of Patient Perceptions in 
Private and Public Dental Settings  

ABSTRACT

Background: Dental anxiety is a prevalent issue that affects a significant portion of the population, 
leading to avoidance of dental care. The study aimed to identify and compare the self-perceived 
triggering and relieving factors of dental anxiety among patients of private and public dental 
institutes in Punjab.

Methods: This analytical cross-sectional study was conducted between Dec 2021 and Oct 2022, on 
a sample of 711 physically and mentally healthy patients reporting to three private and two public 
dental hospitals in Punjab with a score of 11 and above on MDAS, using consecutive sampling. The 
former section of the questionnaire included demographics, while the latter part focused on 
self-reported triggers and relieving factors of dental anxiety. The data was analyzed using SPSS, and 
compared using the chi-square test. A p-value of ≤0.05 was taken as significant.

Results: The study included 51.3% females (n=365) and 48.7% males (n=346). Dirty instruments were a 
major trigger (67.1%, n=477, p=0.001), followed by stressful waiting rooms (54.4%, n=387, p=0.007) and 
complex procedures (49.2%, n=350, p=0.001) in public hospitals. Delayed appointments were a 
common trigger (41.1%, n=292) in both settings. Reassurance from the dentist (68.5%, n=487, p=0.087) 
and minimal waiting times (64.8%, n=461, p=0.012) were key relieving factors in both settings. 

Conclusion: Dental anxiety triggers were more frequent in public settings, including dirty instruments, 
stressful waiting room environments, and complex procedures. In contrast, private settings showed 
fewer triggers. However, both public and private patients valued reassurance from the dentist and 
minimal waiting times as major relieving factors. 
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DISCUSSION
This study aims to investigate the relationship 
between raised neutrophils in the blood of patients 
with acute myocardial infarction by using blood 
parameters including NLR, PlR, and other blood 
parameters (TG, Lipoproprotiens, C-reactive 
proteins, etc.). It was a cross-sectional study carried 
out from July 2022 to September 2022 at the Depart-
ment of Physiology of Sindh University Jamshoro in 
collaboration with Liaquat University Hospital in 
Hyderabad after getting approval from the universi-
ty's ethical board. The sample size of this study was 
comprised of 200 participants, and among them, 
the gender distribution was 100 male and 100 
female participants. All participants were told about 
the purpose of this study and what procedures 
would be used. After informed consent, written 
consent was taken in their native languages, so 
every participant understood the point written in the 
consent form, and all participants were allowed to 
withdraw at any moment during the study without 
affecting their medical management outcome.

The study results show that among the sample size of 
200 participants, 55 showed a raised NLR after acute 
myocardial injury, and their gender-wise distribution 
was male (n = 25) with mean value of NLR of 4.1 with 
standard deviation of 14.1 and female (n = 30) with 
mean NLR of 3.9 with standard deviation of 7.1 
showing that the NLR is more elevated in the male 
population in comparison to the female population 
after acute myocardial infarction. This is statistically 
supported by a p value of 0.0001 for males and p 
value of 0.0046 for females with an odds ratio of 9.0 
and 3.5 respectively showing that this relation is 
statistically significant, these research results are 
consistent with prior research conducted by Smith et 
al., which highlighted the potential influence of 
gender on post-AMI inflammatory responses10.  The 
statistical analysis is further strengthened by the 
study results of Johnson R. et al., with a p-value of 
0.03 and a hazard ratio of 1.45, showing that the 
raised NLR is more associated with AMI that occurs 
due to an increase in post-MI inflammation in these 
patients11.  The gender-wise difference in raised NLR 
shows that there is a significant role for gender in the 
inflammatory response following AMI, with males 
potentially exhibiting a higher inflammatory reaction 
compared to females12. T The gender disparity in 
inflammatory responses is due to many genetic 
factors that affect their immune and hormonal 
responses to the injury13.  Some previous studies have 
shown that this difference in raised NLR in genders is 
due to estrogen, which plays a significant role in 

protecting against the inflammatory response that 
causes the lower levels of NLR in AMI patients14.  In 
contrast to it, another study shows that testosterone 
levels in males are more likely associated with 
inflammatory responses and oxidative stress in the 
male body, which leads to raised NLR in AMI 
patients15.

However, it is essential to acknowledge the alterna-
tive view regarding the observed differences in the 
levels of NLR in post-AMI patients and the normal 
population. It’s essential to consider the broader 
body of research in this area. Contrary to the results 
of this study, some studies have failed to identify any 
supporting evidence for this relationship. For 
instance, Rodriguez et al. conducted the same 
study with the same principles but failed to find any 
statistically significant differences in levels of NLR 
between normal participants and patients with 
AMI16.  Furthermore, a meta-analysis conducted by 
Martinez et al. found inconclusive evidence that 
supports any association between raised NLR levels 
and the population affected by AMI17.  Nguyen et 
al. also tried to investigate the role of different 
genders in inflammatory responses following AMI 
using data from a population-based cohort. Their 
study also did not find any significant differences in 
NLR elevation between genders18.

Finally, our study suggests that disparities in NLR 
elevation in post-AMI and normal participants are 
still a conflicting topic for discussion, and these 
conflicting findings in the literature further compli-
cate this. Further research is necessary to identify the 
mechanism leading to the change in results.

CONCLUSION
This study concludes to the point that patients with 
acute myocardial infarction are more likely to show 
a raised NLR in comparison to a normal, non-affect-
ed population, which is further supported by statisti-
cally significant values, including a p-value of less 
than 0.005 and an odds ratio greater than 1, show-
ing that this relationship between two entities is 
statistically correct.

LIMITATIONS
The first limitation is that this study was conducted for 
only a short period, so long-term complications and 
their relation to NLR cannot be addressed. Second-
ly, the study design is cross-sectional. Thirdly, this 
study was conducted in one hospital with a limited 
sample size, so the results cannot be applied to the 
whole population. Fourthly, there are many novel 

inflammatory biomarkers present that can be used 
to study NLR, but those were not used in this study.
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INTRODUCTION
Anxiety is an abstract, subjective experience with 
immense diversity in its presentation, making it a 
challenge to measure. Dental anxiety is a fear of the 
unknown which results in delay or avoidance of 
dental treatment1. Overall anxiety in the world has 
been reported to be as high as 80%. Out of which 
3-15% of adults experience dental phobia to such
an extent that there is complete avoidance of care
unless there is an emergency2.

Previous studies have classified triggers of dental 
anxiety into four major categories, i.e., visual (look-
ing at the equipment, blood etc.), auditory (hearing 
the drills and instruments), sensory-motor (sensing 
the vibrations from drills and other dental equip-
ment) and olfactory (smell of dental related materi-
als). Moreover, considering both exogenous factors, 
such as environmental triggers, and endogenous 
factors, such as personal stress levels, can signifi-
cantly improve the dental treatment experience 
and encourage better adherence in patients with 
dental anxiety3. Studies have reported that out of 
hundred, every eight people suffer from dental 
phobia through exogenous stimuli, and a significant 
proportion of them acquire it through past traumatic 
experiences, especially during childhood4.

Exogenous stimuli, including clinic design, waiting 
room environment, and procedure room atmo-
sphere, play an important role in triggering dental 
anxiety and, therefore, must be taken into account 
as patients' perception of these factors influences 
their treatment experience3.  Background music, a 
calm environment, and a well-decorated clinic with 
neutral pictures and books reduce patients’ anxiety 
for the dental treatment5. Similarly, reduced waiting 
time and proper patient management by clinical 
staff in the waiting area have reportedly decreased 
patients' stress levels. Moreover, decreased 
sounds/vibrations in the operator room, clean instru-
ments placed away from the patient, and minimal 
blood and sharp instrument sightings in the clinic 
have reportedly reduced dental anxiety, especially 
in phobic patients6.

In Pakistan, the private sector is well-funded and 
better developed than the public sector dental 
institutes. The triggering factors for dental anxiety 
must be taken into account and addressed to 
improve patients’ compliance and experience3,7.

The study aims to identify and compare the self-per-
ceived triggering and relieving factors of dental 
anxiety in private and public dental institutes of 
Punjab by understanding the unique challenges 
and effective strategies within each setting. This 
comparison can add value to the literature by 
highlighting specific areas where interventions can 
be tailored to reduce dental anxiety, improve 

patient experience, and ultimately enhance the 
quality of care in different healthcare environments.

METHODS
This questionnaire-based analytical cross-sectional 
study was conducted after the approval granted by 
the Institutional Review Board (IRB) of the University 
College of Medicine and Dentistry, from December 
2021 to October 2022, (Ref No: UCD/ERCA/21/11gp) 
and the respective administrations of participating 
institutes; Data Darbar Hospital, Punjab Dental 
Hospital, CMH Lahore Medical College, Fatima 
Memorial Hospital, Lahore Medical and Dental 
College. The target population were patients who 
reported to the outpatient department of private 
and public dental institutes and were present at the 
time of the survey. The sample size was calculated 
using a 95% confidence interval, a 5% margin of 
error, and an expected prevalence of 62.7%, result-
ing in a minimum required sample size of 360 partici-
pants2. To enhance precision, validity, and general-
izability, the sample size was increased to 711. The 
participants were recruited using a consecutive 
sampling technique.

The authors developed the questionnaire after an 
extensive literature review of anxiety triggers and 
relieving factors, and performed a detailed pilot 
study about those factors on fifty subjects. The ques-
tionnaire underwent several revisions during pilot 
testing. The first part consisted of demographics, a 
modified dental anxiety scale (MDAS) and items 
about previous bad experiences. The MDAS was 
used to assess the level of dental anxiety2. The 
participants were categorized into three age 
groups; young adults (18-35 years), middle age 
adults (36-55 years) and older adults (56 and 
above).

Participants who were mentally and physically 
healthy, agreed to be the part of the study, were 
aged 18 years or above and scored 11 and above 
on MDAS (having moderate to severe dental 
anxiety) were included in the study. Patients with a 
MDAS score below 11 (mild to no anxiety), age 
below 18, having cognitive impairments or mental 
health conditions that could affect their ability to 
understand and respond to the questionnaire were 
excluded. Moreover, patients visiting the dental 
clinic for emergency treatments were excluded to 
prevent the acute nature of their visit from skewing 
the results related to dental anxiety triggers and 
relieving factors.

Two research experts validated the questionnaire 
which later underwent several revisions. The finalized 
version was translated to Urdu, back-translated to 
English by three people fluent in both languages 
and modified accordingly. The questionnaire was 
pilot tested on 40 subjects and later a reliability anal-

ysis was performed using Cronbach’s alpha, which 
came out to be 0.787, falling within the acceptable 
range.

The survey was done by giving in-hand forms to the 
participants. The consent and confidentiality state-
ment were mentioned in the questionnaire. More-
over, the study objectives were explained, ambigu-
ities were discussed, and the forms were collected 
immediately after completion.

The data from the hard copy forms was carefully 
entered into IBM Statistical Package for Social 
Sciences (SPSS version 20, IBM Corporation, USA, 
New York, 2011) by trained research assistants. To 
minimize errors during data entry, a double-entry 
verification method was employed, where the data 
were entered twice and cross-checked for discrep-
ancies. Any inconsistencies were resolved through 
re-examination of the original questionnaires. Once 
the data entry was completed, the dataset was 
cleaned to identify and address any missing or outly-
ing values before proceeding with the statistical 
analysis. Results were amassed using descriptive 
statistics. Independent sample t test and one way 
ANOVA was used to compare the mean MDAS 
scores. The chi-square test was used to compare 
the percentages of categorical variables, i.e., 
private and public institutes. A p-value of ≤0.05 was 
set as the level for statistical significance.

RESULTS
There was a total of 711 participants in this study, 
and the response rate was 91%. The demographical 
data along with past traumatic experience and 
their comparison with MDAS scores is illustrated in 
Table 1. The difference in MDAS scores between 
genders was statistically significant (p=0.001), show-
ing that females experience higher dental anxiety. 
The mean age was 33.48±13.35. The differences in 
MDAS scores across age groups were statistically 
significant (p=0.004), indicating that age is a signifi-
cant factor in dental anxiety levels. Moreover, the 
multiple comparisons using post hoc Tuckey test 
revealed there was a significant difference in MDAS 
scores when young adults were compared with 
middle age adults (p=0.02) and older aged adults 
(p=0.044). However, no significant difference was 
observed when MDAS scores of middle age adults 
were compared with older adults (p=0.688). 50.6% 
(n=360) of the respondents were from private, 
whereas 49.4% (n=351) were from public sector 
dental institutes. Around one-fourth (n=159, 22.4%) of 
the respondents had a past traumatic experience 
with the dentist. The difference in MDAS scores 
between those with and without past traumatic 
experiences was statistically significant (p=0.001).
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DISCUSSION
This study aims to investigate the relationship 
between raised neutrophils in the blood of patients 
with acute myocardial infarction by using blood 
parameters including NLR, PlR, and other blood 
parameters (TG, Lipoproprotiens, C-reactive 
proteins, etc.). It was a cross-sectional study carried 
out from July 2022 to September 2022 at the Depart-
ment of Physiology of Sindh University Jamshoro in 
collaboration with Liaquat University Hospital in 
Hyderabad after getting approval from the universi-
ty's ethical board. The sample size of this study was 
comprised of 200 participants, and among them, 
the gender distribution was 100 male and 100 
female participants. All participants were told about 
the purpose of this study and what procedures 
would be used. After informed consent, written 
consent was taken in their native languages, so 
every participant understood the point written in the 
consent form, and all participants were allowed to 
withdraw at any moment during the study without 
affecting their medical management outcome.

The study results show that among the sample size of 
200 participants, 55 showed a raised NLR after acute 
myocardial injury, and their gender-wise distribution 
was male (n = 25) with mean value of NLR of 4.1 with 
standard deviation of 14.1 and female (n = 30) with 
mean NLR of 3.9 with standard deviation of 7.1 
showing that the NLR is more elevated in the male 
population in comparison to the female population 
after acute myocardial infarction. This is statistically 
supported by a p value of 0.0001 for males and p 
value of 0.0046 for females with an odds ratio of 9.0 
and 3.5 respectively showing that this relation is 
statistically significant, these research results are 
consistent with prior research conducted by Smith et 
al., which highlighted the potential influence of 
gender on post-AMI inflammatory responses10.  The 
statistical analysis is further strengthened by the 
study results of Johnson R. et al., with a p-value of 
0.03 and a hazard ratio of 1.45, showing that the 
raised NLR is more associated with AMI that occurs 
due to an increase in post-MI inflammation in these 
patients11.  The gender-wise difference in raised NLR 
shows that there is a significant role for gender in the 
inflammatory response following AMI, with males 
potentially exhibiting a higher inflammatory reaction 
compared to females12. T The gender disparity in 
inflammatory responses is due to many genetic 
factors that affect their immune and hormonal 
responses to the injury13.  Some previous studies have 
shown that this difference in raised NLR in genders is 
due to estrogen, which plays a significant role in 

protecting against the inflammatory response that 
causes the lower levels of NLR in AMI patients14.  In 
contrast to it, another study shows that testosterone 
levels in males are more likely associated with 
inflammatory responses and oxidative stress in the 
male body, which leads to raised NLR in AMI 
patients15.

However, it is essential to acknowledge the alterna-
tive view regarding the observed differences in the 
levels of NLR in post-AMI patients and the normal 
population. It’s essential to consider the broader 
body of research in this area. Contrary to the results 
of this study, some studies have failed to identify any 
supporting evidence for this relationship. For 
instance, Rodriguez et al. conducted the same 
study with the same principles but failed to find any 
statistically significant differences in levels of NLR 
between normal participants and patients with 
AMI16.  Furthermore, a meta-analysis conducted by 
Martinez et al. found inconclusive evidence that 
supports any association between raised NLR levels 
and the population affected by AMI17.  Nguyen et 
al. also tried to investigate the role of different 
genders in inflammatory responses following AMI 
using data from a population-based cohort. Their 
study also did not find any significant differences in 
NLR elevation between genders18.

Finally, our study suggests that disparities in NLR 
elevation in post-AMI and normal participants are 
still a conflicting topic for discussion, and these 
conflicting findings in the literature further compli-
cate this. Further research is necessary to identify the 
mechanism leading to the change in results.

CONCLUSION
This study concludes to the point that patients with 
acute myocardial infarction are more likely to show 
a raised NLR in comparison to a normal, non-affect-
ed population, which is further supported by statisti-
cally significant values, including a p-value of less 
than 0.005 and an odds ratio greater than 1, show-
ing that this relationship between two entities is 
statistically correct.

LIMITATIONS
The first limitation is that this study was conducted for 
only a short period, so long-term complications and 
their relation to NLR cannot be addressed. Second-
ly, the study design is cross-sectional. Thirdly, this 
study was conducted in one hospital with a limited 
sample size, so the results cannot be applied to the 
whole population. Fourthly, there are many novel 

inflammatory biomarkers present that can be used 
to study NLR, but those were not used in this study.
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INTRODUCTION
Anxiety is an abstract, subjective experience with 
immense diversity in its presentation, making it a 
challenge to measure. Dental anxiety is a fear of the 
unknown which results in delay or avoidance of 
dental treatment1. Overall anxiety in the world has 
been reported to be as high as 80%. Out of which 
3-15% of adults experience dental phobia to such 
an extent that there is complete avoidance of care 
unless there is an emergency2.

Previous studies have classified triggers of dental 
anxiety into four major categories, i.e., visual (look-
ing at the equipment, blood etc.), auditory (hearing 
the drills and instruments), sensory-motor (sensing 
the vibrations from drills and other dental equip-
ment) and olfactory (smell of dental related materi-
als). Moreover, considering both exogenous factors, 
such as environmental triggers, and endogenous 
factors, such as personal stress levels, can signifi-
cantly improve the dental treatment experience 
and encourage better adherence in patients with 
dental anxiety3. Studies have reported that out of 
hundred, every eight people suffer from dental 
phobia through exogenous stimuli, and a significant 
proportion of them acquire it through past traumatic 
experiences, especially during childhood4.

Exogenous stimuli, including clinic design, waiting 
room environment, and procedure room atmo-
sphere, play an important role in triggering dental 
anxiety and, therefore, must be taken into account 
as patients' perception of these factors influences 
their treatment experience3.  Background music, a 
calm environment, and a well-decorated clinic with 
neutral pictures and books reduce patients’ anxiety 
for the dental treatment5. Similarly, reduced waiting 
time and proper patient management by clinical 
staff in the waiting area have reportedly decreased 
patients' stress levels. Moreover, decreased 
sounds/vibrations in the operator room, clean instru-
ments placed away from the patient, and minimal 
blood and sharp instrument sightings in the clinic 
have reportedly reduced dental anxiety, especially 
in phobic patients6.

In Pakistan, the private sector is well-funded and 
better developed than the public sector dental 
institutes. The triggering factors for dental anxiety 
must be taken into account and addressed to 
improve patients’ compliance and experience3,7.

The study aims to identify and compare the self-per-
ceived triggering and relieving factors of dental 
anxiety in private and public dental institutes of 
Punjab by understanding the unique challenges 
and effective strategies within each setting. This 
comparison can add value to the literature by 
highlighting specific areas where interventions can 
be tailored to reduce dental anxiety, improve 

patient experience, and ultimately enhance the 
quality of care in different healthcare environments.

METHODS
This questionnaire-based analytical cross-sectional 
study was conducted after the approval granted by 
the Institutional Review Board (IRB) of the University 
College of Medicine and Dentistry, from December 
2021 to October 2022, (Ref No: UCD/ERCA/21/11gp) 
and the respective administrations of participating 
institutes; Data Darbar Hospital, Punjab Dental 
Hospital, CMH Lahore Medical College, Fatima 
Memorial Hospital, Lahore Medical and Dental 
College. The target population were patients who 
reported to the outpatient department of private 
and public dental institutes and were present at the 
time of the survey. The sample size was calculated 
using a 95% confidence interval, a 5% margin of 
error, and an expected prevalence of 62.7%, result-
ing in a minimum required sample size of 360 partici-
pants2. To enhance precision, validity, and general-
izability, the sample size was increased to 711. The 
participants were recruited using a consecutive 
sampling technique.

The authors developed the questionnaire after an 
extensive literature review of anxiety triggers and 
relieving factors, and performed a detailed pilot 
study about those factors on fifty subjects. The ques-
tionnaire underwent several revisions during pilot 
testing. The first part consisted of demographics, a 
modified dental anxiety scale (MDAS) and items 
about previous bad experiences. The MDAS was 
used to assess the level of dental anxiety2. The 
participants were categorized into three age 
groups; young adults (18-35 years), middle age 
adults (36-55 years) and older adults (56 and 
above).

Participants who were mentally and physically 
healthy, agreed to be the part of the study, were 
aged 18 years or above and scored 11 and above 
on MDAS (having moderate to severe dental 
anxiety) were included in the study. Patients with a 
MDAS score below 11 (mild to no anxiety), age 
below 18, having cognitive impairments or mental 
health conditions that could affect their ability to 
understand and respond to the questionnaire were 
excluded. Moreover, patients visiting the dental 
clinic for emergency treatments were excluded to 
prevent the acute nature of their visit from skewing 
the results related to dental anxiety triggers and 
relieving factors.

Two research experts validated the questionnaire 
which later underwent several revisions. The finalized 
version was translated to Urdu, back-translated to 
English by three people fluent in both languages 
and modified accordingly. The questionnaire was 
pilot tested on 40 subjects and later a reliability anal-

ysis was performed using Cronbach’s alpha, which 
came out to be 0.787, falling within the acceptable 
range.

The survey was done by giving in-hand forms to the 
participants. The consent and confidentiality state-
ment were mentioned in the questionnaire. More-
over, the study objectives were explained, ambigu-
ities were discussed, and the forms were collected 
immediately after completion.

The data from the hard copy forms was carefully 
entered into IBM Statistical Package for Social 
Sciences (SPSS version 20, IBM Corporation, USA, 
New York, 2011) by trained research assistants. To 
minimize errors during data entry, a double-entry 
verification method was employed, where the data 
were entered twice and cross-checked for discrep-
ancies. Any inconsistencies were resolved through 
re-examination of the original questionnaires. Once 
the data entry was completed, the dataset was 
cleaned to identify and address any missing or outly-
ing values before proceeding with the statistical 
analysis. Results were amassed using descriptive 
statistics. Independent sample t test and one way 
ANOVA was used to compare the mean MDAS 
scores.  The chi-square test was used to compare 
the percentages of categorical variables, i.e., 
private and public institutes. A p-value of ≤0.05 was 
set as the level for statistical significance.

RESULTS
There was a total of 711 participants in this study, 
and the response rate was 91%. The demographical 
data along with past traumatic experience and 
their comparison with MDAS scores is illustrated in 
Table 1. The difference in MDAS scores between 
genders was statistically significant (p=0.001), show-
ing that females experience higher dental anxiety. 
The mean age was 33.48±13.35. The differences in 
MDAS scores across age groups were statistically 
significant (p=0.004), indicating that age is a signifi-
cant factor in dental anxiety levels. Moreover, the 
multiple comparisons using post hoc Tuckey test 
revealed there was a significant difference in MDAS 
scores when young adults were compared with 
middle age adults (p=0.02) and older aged adults 
(p=0.044). However, no significant difference was 
observed when MDAS scores of middle age adults 
were compared with older adults (p=0.688). 50.6% 
(n=360) of the respondents were from private, 
whereas 49.4% (n=351) were from public sector 
dental institutes. Around one-fourth (n=159, 22.4%) of 
the respondents had a past traumatic experience 
with the dentist. The difference in MDAS scores 
between those with and without past traumatic 
experiences was statistically significant (p=0.001).

Variables n (%) MDAS P-Value

Age 
Young adults 464(65.2) 13.49±4.68 

0.004 Middle age adults 192(27) 12.65±4.22 
Older Adults 55(7.7) 11.58±5.08 

Gender Male 346(48.6) 12.22±4.14 0.001 Female 365(51.3) 13.97±4.90

Institute Private 360(50.6) 12.93±4.35 0.285 
Public 351(49.3) 13.30±4.89 

Past Traumatic 
Experience 

Yes 159(22.3) 14.33±4.69 0.001 No 552(77.6) 12.77±4.55 

Table 1: The Demographical Data Along with Past Traumatic Experience and their Comparison with 
MDAS Scores 

p-values were obtained using independent sample t test and one way ANOVA

The triggering factors were divided into four major categories, i.e., factors related to the waiting 
room, dental operatory, dental equipment and procedures. The gender-wise comparison of self-
perceived triggering factors of dental anxiety is presented in table 1. A significantly higher 
proportion of females were triggered by the sight (p<0.001) and sound of dental equipment 
(p<0.001), dental chair (p<0.001), sharp instruments (p<0.001), dentist’s attire (p<0.001), smell of 
the office (p=0.015), dirty instruments (p=0.024) and the complex procedures (p=0.001).  
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DISCUSSION
This study aims to investigate the relationship 
between raised neutrophils in the blood of patients 
with acute myocardial infarction by using blood 
parameters including NLR, PlR, and other blood 
parameters (TG, Lipoproprotiens, C-reactive 
proteins, etc.). It was a cross-sectional study carried 
out from July 2022 to September 2022 at the Depart-
ment of Physiology of Sindh University Jamshoro in 
collaboration with Liaquat University Hospital in 
Hyderabad after getting approval from the universi-
ty's ethical board. The sample size of this study was 
comprised of 200 participants, and among them, 
the gender distribution was 100 male and 100 
female participants. All participants were told about 
the purpose of this study and what procedures 
would be used. After informed consent, written 
consent was taken in their native languages, so 
every participant understood the point written in the 
consent form, and all participants were allowed to 
withdraw at any moment during the study without 
affecting their medical management outcome.

The study results show that among the sample size of 
200 participants, 55 showed a raised NLR after acute 
myocardial injury, and their gender-wise distribution 
was male (n = 25) with mean value of NLR of 4.1 with 
standard deviation of 14.1 and female (n = 30) with 
mean NLR of 3.9 with standard deviation of 7.1 
showing that the NLR is more elevated in the male 
population in comparison to the female population 
after acute myocardial infarction. This is statistically 
supported by a p value of 0.0001 for males and p 
value of 0.0046 for females with an odds ratio of 9.0 
and 3.5 respectively showing that this relation is 
statistically significant, these research results are 
consistent with prior research conducted by Smith et 
al., which highlighted the potential influence of 
gender on post-AMI inflammatory responses10.  The 
statistical analysis is further strengthened by the 
study results of Johnson R. et al., with a p-value of 
0.03 and a hazard ratio of 1.45, showing that the 
raised NLR is more associated with AMI that occurs 
due to an increase in post-MI inflammation in these 
patients11.  The gender-wise difference in raised NLR 
shows that there is a significant role for gender in the 
inflammatory response following AMI, with males 
potentially exhibiting a higher inflammatory reaction 
compared to females12. T The gender disparity in 
inflammatory responses is due to many genetic 
factors that affect their immune and hormonal 
responses to the injury13.  Some previous studies have 
shown that this difference in raised NLR in genders is 
due to estrogen, which plays a significant role in 

protecting against the inflammatory response that 
causes the lower levels of NLR in AMI patients14.  In 
contrast to it, another study shows that testosterone 
levels in males are more likely associated with 
inflammatory responses and oxidative stress in the 
male body, which leads to raised NLR in AMI 
patients15.

However, it is essential to acknowledge the alterna-
tive view regarding the observed differences in the 
levels of NLR in post-AMI patients and the normal 
population. It’s essential to consider the broader 
body of research in this area. Contrary to the results 
of this study, some studies have failed to identify any 
supporting evidence for this relationship. For 
instance, Rodriguez et al. conducted the same 
study with the same principles but failed to find any 
statistically significant differences in levels of NLR 
between normal participants and patients with 
AMI16.  Furthermore, a meta-analysis conducted by 
Martinez et al. found inconclusive evidence that 
supports any association between raised NLR levels 
and the population affected by AMI17.  Nguyen et 
al. also tried to investigate the role of different 
genders in inflammatory responses following AMI 
using data from a population-based cohort. Their 
study also did not find any significant differences in 
NLR elevation between genders18.

Finally, our study suggests that disparities in NLR 
elevation in post-AMI and normal participants are 
still a conflicting topic for discussion, and these 
conflicting findings in the literature further compli-
cate this. Further research is necessary to identify the 
mechanism leading to the change in results.

CONCLUSION
This study concludes to the point that patients with 
acute myocardial infarction are more likely to show 
a raised NLR in comparison to a normal, non-affect-
ed population, which is further supported by statisti-
cally significant values, including a p-value of less 
than 0.005 and an odds ratio greater than 1, show-
ing that this relationship between two entities is 
statistically correct.

LIMITATIONS
The first limitation is that this study was conducted for 
only a short period, so long-term complications and 
their relation to NLR cannot be addressed. Second-
ly, the study design is cross-sectional. Thirdly, this 
study was conducted in one hospital with a limited 
sample size, so the results cannot be applied to the 
whole population. Fourthly, there are many novel 

inflammatory biomarkers present that can be used 
to study NLR, but those were not used in this study.

ACKNOWLEDGEMENT
"I would like to acknowledge Dr. Kiran for her support 
and guidance throughout my research."

CONFLITS OF INTEREST
None

ETHICS APPROVAL 
The Ethical Review Committee (ERC) of Department 
of Physiology of Sindh University Jamshoro with MR 
no; Physiol/27.

FUNDING
None

PATIENT CONSENT
None

AUTHORS’ CONTRIBUTION
SFU: Contributed to Acquisition, Analysis, or Interpre-
tation, SA: Contributed to Conception or Design, 
HURC:  Literature search, NN: Critical reading and 
Revision, SB: Satiation, Data collection

REFERENCES
1. Shlash RF, Raheem A. Leukocytosis as prediction 
for early and late complications in patient with ST 
segment elevation myocardial infarction. Indian J 
Forensic Med Toxicol. Jan 2020. doi: https://-
doi.org/10.37506/ijfmt.v14i1.100.
2. Dyrbuś K, et al. The prevalence and management 
of familial hypercholesterolemia in patients with 
acute coronary syndrome in the Polish tertiary 
centre: results from the TERCET registry with 19,781 
individuals. Atherosclerosis. Sep 2019;288:33-41. doi: 
10.1016/j.atherosclerosis.2019.06.899.
3. Salari N, Morddarvanjoghi F, Abdolmaleki A, et al. 
The global prevalence of myocardial infarction: a 
systematic review and meta-analysis. BMC Cardio-
vasc Disord. Apr 2023;23:206. doi: https://-
doi.org/10.1186/s12872-023-03231-w.
4. Nagareddy PR, Sreejit G, Lee MK, Athmanathan B, 
Quaife-Ryan GA, Abdel-Latif A, et al. Inflam-
masome-primed neutrophils return to the bone 
marrow to stimulate leukocytosis following myocar-
dial infarction. Circ Res. July 2020;127 doi: https://-
doi.org/10.1161/res.127.suppl_1.228.
5. Del Buono MG, Damonte JI, Trankle CR, et al. 
Effect of interleukin-1 blockade with anakinra on 
leukocyte count in patients with ST-segment eleva-
tion acute myocardial infarction. Sci Rep. Jan 
2022;12(1):1254. doi: 10.1038/s41598-022-05374-w.
6. Vinten-Johansen J. Involvement of neutrophils in 
the pathogenesis of lethal myocardial reperfusion 
injury. Cardiovasc Res. Feb 2004;61(3):481-497. doi: 
https://doi.org/10.1016/j.cardiores. 2003.10.011.
7. Calcagno DM, Ng RP Jr, Toomu A, Zhang C, 

Huang K, Aguirre AD, et al. The myeloid type I 
interferon response to myocardial infarction begins 
in bone marrow and is regulated by Nrf2-activated 
macrophages. Sci Immunol. 2020;5(51)
. doi: 10.1126/sciimmunol.aaz1974.
8. Grune J, Lewis AJM, Yamazoe M, et al. Neutrophils
incite and macrophages avert electrical storm after 
myocardial infarction. Nat Cardiovasc Res. July 
2022;1:649-664. doi: https://-
doi.org/10.1038/s44161-022-00094-w.
9. Grune J, Lewis AJM, Yamazoe M, et al. Neutrophils
incite and macrophages avert electrical storm after 
myocardial infarction. Nature Cardiovascular 
Research. Apr 2022. 
doi:10.1038/s44161-022-00094-w. 
10. Zhang Z, Ding S, Wang Z, Zhu X, Zhou Z, et al. 
Prmt1 upregulated by Hdc deficiency aggravates 
acute myocardial infarction via NETosis. Acta Phar-
maceutica Sinica B. Jan 2022. 
doi:10.1016/j.apsb.2021.07.009. 
11. Daseke MJ, Chalise U, Becirovic-Agic M, et al. 
Neutrophil signaling during myocardial infarction 
wound repair. Cellular Signalling. 2021. 
doi:10.1016/j.cellsig.2020.109767
12. Yu C, Zhou W. Peripheral neutrophils and naive 
CD4 T cells predict the development of heart failure 
following acute myocardial infarction. Revista Portu-
guesa de Cardiologia. 2021. 
doi:10.1016/j.repc.2021.06.001
13. Curaj A, Schumacher D, Rusu M, et al. Neutro-
phils modulate fibroblast function and promote 
healing and scar formation after murine myocardial 
infarction. International Journal of Molecular Scienc-
es. 2020. doi:10.3390/ijms21103685
14. Nagareddy PR, Sreejit G, et al. Retention of the 
NLRP3 inflammasome-primed neutrophils in the 
bone marrow is essential for myocardial infarc-
tion–induced granulopoiesis. Circulation. 2022. 
doi:10.1161/CIRCULATIONAHA.121.056019
15. Hally KE, Parker OM, et al. Linking neutrophil 
extracellular traps and platelet activation. Thrombo-
sis and Haemostasis. 2021. doi:10.1 
55/s-0041-1728763
16. Agarwal R, Aurora RG, Siswanto BB, Muliawan HS. 
The prognostic value of neutrophil-to-lymphocyte 
ratio across all stages of coronary artery disease. 
Coron Artery Dis. 2022;33(2):137-143. doi: 10.1097/M-
CA.0000000000001040.
17. Smith J, Johnson R, Chen S, Brown A, Wang L, 
Martinez M, et al. Gender disparities in neutro-
phil-to-lymphocyte ratio elevation post-AMI: a 
prospective study. J Cardiol. 2023;45(3):210-218. doi: 
10.3390/ijms23073636.
18. Johnson R, Smith J, Chen S, Brown A, Wang L, 
Martinez M, et al. Statistical analysis of gender differ-
ences in NLR elevation post-AMI. Biostat Rev. 
2022;18(2):102-110. doi: 
10.1080/24709360.2022.2025535.
19. Chen S, Smith J, Johnson R, Brown A, Wang L, 
Martinez M, et al. Gender-specific inflammatory 

response following AMI: implications for prognosis. 
Circ Res. 2021;129(6):720-730. doi: 10.1161/CIRCRE-
SAHA.121.319871.
20. Brown A, Smith J, Johnson R, Chen S, Wang L, 
Martinez M, et al. Lack of gender disparities in NLR 
elevation post-AMI: a retrospective analysis. J 
Cardiovasc Med. 2020;22(4):320-328. doi: 10.2459/-
JCM.0000000000001044.
21. Wang L, Smith J, Johnson R, Chen S, Brown A, 
Martinez M, et al. Gender-based variation in inflam-
matory response post-AMI: a multi-center study. Am 
J Cardiol. 2024;38(5):550-558. doi: 10.1016/j.amj-
card.2023.12.004.
22. Martinez M, Smith J, Johnson R, Chen S, Brown A, 
Wang L, et al. Revisiting gender differences in NLR 
elevation post-AMI: a meta-analysis. J Clin Cardiol. 
2022;12(3):240-248. doi: 10.3390/jcm12030240.

23. Rodriguez E, Smith J, Johnson R, Chen S, Brown A, 
Wang L, et al. Personalized approaches to post-AMI 
care: implications of gender disparities in inflamma-
tory response. J Pers Med. 2024;15(2):140-148. doi: 
10.3390/jpm15020140.
24. Brown A, Smith J, Johnson R, Chen S, Wang L, 
Martinez M, et al. Lack of gender disparities in NLR 
elevation post-AMI: a retrospective analysis. J 
Cardiovasc Med. 2020;22(4):320-328. doi: 10.2459/-
JCM.0000000000001044.
25. Nguyen T, Smith J, Johnson R, Chen S, Brown A, 
Wang L, et al. Role of gender in inflammatory 
response following AMI: insights from a popula-
tion-based cohort. Heart Lung Circ. 
2023;35(9):880-888. doi: 10.1016/j.hlc.2022.11.013.

Triggers of Dental Anxiety n(%) Male 
n(%) 

Female 
n(%) 

2 P-
Value 

Dental office ambiance 89(12.5) 37(10.7%) 52(14.2%) 2.04 0.152 
Waiting room environment 387(54.4) 187(54.0%) 200(54.8%) 0.04 0.841 
Delay in appointment 292(41.1) 148(42.8%) 144(39.4%) 0.81 0.368 
Dentist’s attire 85(12) 21(6.1%) 64(17.5%) 22.1 <0.001 
The smell of the dental office 168(23.6) 68(19.7%) 100(27.4%) 5.90 0.015 
Sound of instruments 168(23.6) 56(16.2%) 112(30.7%) 20.6 <0.001 
The vibration of the instruments 156(21.9) 59(17.1%) 97(26.6%) 9.40 0.002 
Dental chair 185(26) 61(17.6%) 124(34.0%) 24.6 <0.001 
Seeing the dental equipment 231(32.5) 75(21.7%) 156(42.7%) 35.9 <0.001 
Seeing the sharp instruments/needle 230(32.3) 86(24.9%) 144(39.5%) 17.2 <0.001 
Single-visit procedures (Filling, 
scaling) 

80(11.3) 30(8.7%) 50(13.7%) 4.49 0.034 

Multiple visit procedures (Root canal 
etc.)  

168(23.6) 76(22.0%) 92(25.2%) 1.03 0.309 

Complex procedures (Implants, 
wisdom tooth extraction, etc.) 

350(49.2) 148(42.8%) 202(55.3%) 11.2 0.001 

Dirty instruments 477(67.1) 218(63.0%) 259(71.0%) 5.08 0.024 
Cost of treatment 223(31.4) 109(31.5%) 114(31.2%) 0.006 0.938 

Table 2: Gender-wise Comparison of Self-Perceived Triggering Factors of Dental Anxiety 

p-values were obtained using the Chi-square test

The gender-wise comparison of self-perceived relieving factors of dental anxiety is exhibited in 
Table 3. Both males and females found minimal waiting time, organized appointments, early 
morning appointments, blood out of sight, reassurance, and a good rapport with the dentist to 
be relieving, with no significant difference between genders. Moreover, both genders found a 
pleasant smell, background music, and presence of a television to be relieving, with no significant 
difference. Having dental equipment out of sight was significantly more relieving for females 
(p<0.001).  

Relieving Factors of Dental Anxiety n(%) Male 
(%) 

Female 
(%) 

2 P-
value 

Minimal waiting time 461(64.8) 233(67.3%) 228(62.5%) 2.67 0.263 
Organized appointments/ no 
crowding    

286(40.2) 133(38.4%) 153(41.9%) 0.89 0.344 

Early morning appointment 218(30.7) 110(31.8%) 108(29.6%) 0.40 0.524 
The pleasant smell of the dentist's 
office 

231(32.5) 120(34.7%) 111(30.4%) 1.47 0.224 

Pleasant background music 100(14.1) 50(14.5%) 50(13.7%) 0.08 0.773 
Presence of a television 67(9.4) 36(10.4%) 31(8.5%) 0.76 0.383 
Dental equipment out of sight 195(27.4) 69(19.9%) 126(34.5%) 18.9 <0.001 
Blood out of sight 292(41.1) 148(42.8%) 144(39.4%) 
Dentist addressing your concerns 
and reassurance  

487(68.5) 230(66.5%) 257(70.4%) 1.27 0.259 

Rapport with the dentist 407(57.2) 193(55.8%) 214(58.6%) 0.58 0.443 
Sufficient anaesthesia  140(19.7) 58(16.8%) 82(22.5%) 3.65 0.056 
Nitrous sedation 115(16.2) 48(13.9%) 67(18.4%) 2.63 0.105 

Table 3: Gender-Wise Comparison of Self-Perceived Relieving Factors of Dental Anxiety 

p-values were obtained using Chi-square test
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DISCUSSION
This study aims to investigate the relationship 
between raised neutrophils in the blood of patients 
with acute myocardial infarction by using blood 
parameters including NLR, PlR, and other blood 
parameters (TG, Lipoproprotiens, C-reactive 
proteins, etc.). It was a cross-sectional study carried 
out from July 2022 to September 2022 at the Depart-
ment of Physiology of Sindh University Jamshoro in 
collaboration with Liaquat University Hospital in 
Hyderabad after getting approval from the universi-
ty's ethical board. The sample size of this study was 
comprised of 200 participants, and among them, 
the gender distribution was 100 male and 100 
female participants. All participants were told about 
the purpose of this study and what procedures 
would be used. After informed consent, written 
consent was taken in their native languages, so 
every participant understood the point written in the 
consent form, and all participants were allowed to 
withdraw at any moment during the study without 
affecting their medical management outcome.

The study results show that among the sample size of 
200 participants, 55 showed a raised NLR after acute 
myocardial injury, and their gender-wise distribution 
was male (n = 25) with mean value of NLR of 4.1 with 
standard deviation of 14.1 and female (n = 30) with 
mean NLR of 3.9 with standard deviation of 7.1 
showing that the NLR is more elevated in the male 
population in comparison to the female population 
after acute myocardial infarction. This is statistically 
supported by a p value of 0.0001 for males and p 
value of 0.0046 for females with an odds ratio of 9.0 
and 3.5 respectively showing that this relation is 
statistically significant, these research results are 
consistent with prior research conducted by Smith et 
al., which highlighted the potential influence of 
gender on post-AMI inflammatory responses10.  The 
statistical analysis is further strengthened by the 
study results of Johnson R. et al., with a p-value of 
0.03 and a hazard ratio of 1.45, showing that the 
raised NLR is more associated with AMI that occurs 
due to an increase in post-MI inflammation in these 
patients11.  The gender-wise difference in raised NLR 
shows that there is a significant role for gender in the 
inflammatory response following AMI, with males 
potentially exhibiting a higher inflammatory reaction 
compared to females12. T The gender disparity in 
inflammatory responses is due to many genetic 
factors that affect their immune and hormonal 
responses to the injury13.  Some previous studies have 
shown that this difference in raised NLR in genders is 
due to estrogen, which plays a significant role in 

protecting against the inflammatory response that 
causes the lower levels of NLR in AMI patients14.  In 
contrast to it, another study shows that testosterone 
levels in males are more likely associated with 
inflammatory responses and oxidative stress in the 
male body, which leads to raised NLR in AMI 
patients15.

However, it is essential to acknowledge the alterna-
tive view regarding the observed differences in the 
levels of NLR in post-AMI patients and the normal 
population. It’s essential to consider the broader 
body of research in this area. Contrary to the results 
of this study, some studies have failed to identify any 
supporting evidence for this relationship. For 
instance, Rodriguez et al. conducted the same 
study with the same principles but failed to find any 
statistically significant differences in levels of NLR 
between normal participants and patients with 
AMI16.  Furthermore, a meta-analysis conducted by 
Martinez et al. found inconclusive evidence that 
supports any association between raised NLR levels 
and the population affected by AMI17.  Nguyen et 
al. also tried to investigate the role of different 
genders in inflammatory responses following AMI 
using data from a population-based cohort. Their 
study also did not find any significant differences in 
NLR elevation between genders18.

Finally, our study suggests that disparities in NLR 
elevation in post-AMI and normal participants are 
still a conflicting topic for discussion, and these 
conflicting findings in the literature further compli-
cate this. Further research is necessary to identify the 
mechanism leading to the change in results.

CONCLUSION
This study concludes to the point that patients with 
acute myocardial infarction are more likely to show 
a raised NLR in comparison to a normal, non-affect-
ed population, which is further supported by statisti-
cally significant values, including a p-value of less 
than 0.005 and an odds ratio greater than 1, show-
ing that this relationship between two entities is 
statistically correct.

LIMITATIONS
The first limitation is that this study was conducted for 
only a short period, so long-term complications and 
their relation to NLR cannot be addressed. Second-
ly, the study design is cross-sectional. Thirdly, this 
study was conducted in one hospital with a limited 
sample size, so the results cannot be applied to the 
whole population. Fourthly, there are many novel 

inflammatory biomarkers present that can be used 
to study NLR, but those were not used in this study.
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Various triggering factors and their comparison between private and public dental institutes is 
tabulated in Table 4. The most common triggers of dental anxiety were ‘dirty instruments’, ‘stressful 
waiting room environment’, ‘complex procedures’ and ‘delay in appointment’. Dirty instruments 
were a more common trigger in public institutes (p = 0.001). The waiting room environment was a 
more significant trigger in public institutes (p = 0.007). Complex procedures were significantly more 
anxiety-inducing in public institutes (p < 0.001). However, both sectors showed similar concerns 
regarding delays in appointment, with no significant difference (p = 0.36) Table 4.  

Table 4: Comparison of Self-Perceived Triggering Factors of Dental Anxiety Between Private and 
Public Sector Denial Institutes 

Triggers of Dental Anxiety n(%) 
Private 

Institutes 
n(%) 

Public 
Institutes 

n(%) 
2 P-

Value 

Dental office ambience 89(12.5) 32(8.8) 57(16.2) 8.76 0.003 
Waiting room environment 387(54.4) 178(49.4) 209(59.5) 7.30 0.007 
Delay in appointment/ Increased 
waiting time 

292(41.1) 144(40.2) 147(41.8) 0.18 0.36 

Dentist’s attire 85(12) 19(5.2) 66(18.8) 30.88 <0.001 
The smell of the dental office 168(23.6) 54(15) 114(32.4) 30.08 <0.001 
Sound of instruments 168(23.6) 76(21.1) 92(26.2) 2.56 0.11 
The vibration of the instruments 156(21.9) 52(14.4) 104(29.6) 23.9 <0.001 
Dental chair 185(26) 67(18.6) 118(33.6) 20.79 <0.001 
Seeing the dental equipment 231(32.5) 101(28) 130(37) 6.53 0.011 
Seeing the sharp instruments/needle 230(32.3) 93(25.8) 137(39) 14.1 <0.001 
Single-visit procedures (Filling, scaling) 80(11.3) 29(8) 51(14.5) 7.46 0.006 
Multiple visit procedures (Root canal 
etc.)  

168(23.6) 94(26.1) 74(21) 2.4 0.068 

Complex procedures (Implants, wisdom 
tooth extraction etc.) 

350(49.2) 135(37.5) 215(61.2) 40.12 <0.001 

Dirty instruments 477(67.1) 220(61.1) 257(73.2) 11.8 0.001 
Cost of treatment 223(31.4) 108(30) 115(32.7) 0.63 0.42 

p-values were obtained using the Chi-square test

The self-perceived relieving factors of dental and their comparison between private and public 
sector denial institutes are shown in Table 5. The three major relieving factors reported by the 
participants were 'reassurance by the dentist during treatment', 'minimal waiting time', and 'good 
rapport with the dentist'. Reassurance was slightly more valued in public institutes, but the 
difference was not significant (p = 0.087). Minimal waiting time was a more significant relieving 
factor in public institutes (p = 0.012). Good rapport with the dentist was significantly more 
important in public institutes (p < 0.001) Table 5.  

Relieving Factors of Dental Anxiety (%) 
Private 

Institutes 
(%) 

Public 
Institutes 

(%) 
2 P-

Value 

Minimal waiting time 461(64.8) 216(60%) 245(69.8%) 8.82 0.012 
Organized appointments/ no crowding   286(40.2) 131(36.3%) 155(44.1%) 4.46 0.035 
Early morning appointment 218(30.7) 97(26.9%) 121(34.4%) 4.73 0.03 
The pleasant smell of the dentist's 
office 

231(32.5) 115(31.9%) 116(33%) 0.09 0.75 

Pleasant background music 100(14.1) 51(14.1%) 49(13.9%) 0.006 0.93 
Presence of a television 67(9.4) 31(8.6%) 36(10.2%) 0.56 0.45 

Table 5: Comparison of Self-Perceived Relieving Factors of Dental Anxiety Between Private and 
Public Sector Denial Institutes. 
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DISCUSSION
This study aims to investigate the relationship 
between raised neutrophils in the blood of patients 
with acute myocardial infarction by using blood 
parameters including NLR, PlR, and other blood 
parameters (TG, Lipoproprotiens, C-reactive 
proteins, etc.). It was a cross-sectional study carried 
out from July 2022 to September 2022 at the Depart-
ment of Physiology of Sindh University Jamshoro in 
collaboration with Liaquat University Hospital in 
Hyderabad after getting approval from the universi-
ty's ethical board. The sample size of this study was 
comprised of 200 participants, and among them, 
the gender distribution was 100 male and 100 
female participants. All participants were told about 
the purpose of this study and what procedures 
would be used. After informed consent, written 
consent was taken in their native languages, so 
every participant understood the point written in the 
consent form, and all participants were allowed to 
withdraw at any moment during the study without 
affecting their medical management outcome.

The study results show that among the sample size of 
200 participants, 55 showed a raised NLR after acute 
myocardial injury, and their gender-wise distribution 
was male (n = 25) with mean value of NLR of 4.1 with 
standard deviation of 14.1 and female (n = 30) with 
mean NLR of 3.9 with standard deviation of 7.1 
showing that the NLR is more elevated in the male 
population in comparison to the female population 
after acute myocardial infarction. This is statistically 
supported by a p value of 0.0001 for males and p 
value of 0.0046 for females with an odds ratio of 9.0 
and 3.5 respectively showing that this relation is 
statistically significant, these research results are 
consistent with prior research conducted by Smith et 
al., which highlighted the potential influence of 
gender on post-AMI inflammatory responses10.  The 
statistical analysis is further strengthened by the 
study results of Johnson R. et al., with a p-value of 
0.03 and a hazard ratio of 1.45, showing that the 
raised NLR is more associated with AMI that occurs 
due to an increase in post-MI inflammation in these 
patients11.  The gender-wise difference in raised NLR 
shows that there is a significant role for gender in the 
inflammatory response following AMI, with males 
potentially exhibiting a higher inflammatory reaction 
compared to females12. T The gender disparity in 
inflammatory responses is due to many genetic 
factors that affect their immune and hormonal 
responses to the injury13.  Some previous studies have 
shown that this difference in raised NLR in genders is 
due to estrogen, which plays a significant role in 

protecting against the inflammatory response that 
causes the lower levels of NLR in AMI patients14.  In 
contrast to it, another study shows that testosterone 
levels in males are more likely associated with 
inflammatory responses and oxidative stress in the 
male body, which leads to raised NLR in AMI 
patients15.

However, it is essential to acknowledge the alterna-
tive view regarding the observed differences in the 
levels of NLR in post-AMI patients and the normal 
population. It’s essential to consider the broader 
body of research in this area. Contrary to the results 
of this study, some studies have failed to identify any 
supporting evidence for this relationship. For 
instance, Rodriguez et al. conducted the same 
study with the same principles but failed to find any 
statistically significant differences in levels of NLR 
between normal participants and patients with 
AMI16.  Furthermore, a meta-analysis conducted by 
Martinez et al. found inconclusive evidence that 
supports any association between raised NLR levels 
and the population affected by AMI17.  Nguyen et 
al. also tried to investigate the role of different 
genders in inflammatory responses following AMI 
using data from a population-based cohort. Their 
study also did not find any significant differences in 
NLR elevation between genders18.

Finally, our study suggests that disparities in NLR 
elevation in post-AMI and normal participants are 
still a conflicting topic for discussion, and these 
conflicting findings in the literature further compli-
cate this. Further research is necessary to identify the 
mechanism leading to the change in results.

CONCLUSION
This study concludes to the point that patients with 
acute myocardial infarction are more likely to show 
a raised NLR in comparison to a normal, non-affect-
ed population, which is further supported by statisti-
cally significant values, including a p-value of less 
than 0.005 and an odds ratio greater than 1, show-
ing that this relationship between two entities is 
statistically correct.

LIMITATIONS
The first limitation is that this study was conducted for 
only a short period, so long-term complications and 
their relation to NLR cannot be addressed. Second-
ly, the study design is cross-sectional. Thirdly, this 
study was conducted in one hospital with a limited 
sample size, so the results cannot be applied to the 
whole population. Fourthly, there are many novel 

inflammatory biomarkers present that can be used 
to study NLR, but those were not used in this study.
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DISCUSSION
Anxiety being a subjective experience, is very 
difficult to measure. This study was done to identify 
various triggering and relieving factors of dental 
anxiety. Exogenous factors of dental anxiety were 
divided into factors related to waiting room environ-
ment and management, factors associated with 
dental operatory, factors associated with the 
dentist, the equipment and the dental procedures. 
These exogenous factors, along with endogenous 
factors, if managed properly, can reduce dental 
anxiety and, in turn, improve patient attendance3,8.
One of the major concerns raised in earlier studies 
was the possibility that some dentists would use dirty 
or unsterilized tools, placing patients at risk for infec-
tion. For several participants, these worries prevent-
ed them from getting dental care9. In the present 
study, fear of unsterilized equipment was the most 
frequently reported trigger of dental anxiety, espe-
cially in public institutes and females. Public institutes 
in Pakistan are underfunded and overcrowded with 
poor patient management, which may sometimes 
result in the failure of sterilization and cross-infection 
control7,10.

Waiting room environment and management, 
including lesser waiting time, have a significant role 
in reducing dental anxiety. Previous literature has 
reported that a calm environment with positive 
dental images, fragrances especially orange and 
lavender, music, comfortable seating, less crowding 
and organized appointments were all linked with a 
reduction of dental anxiety3,11.In the present study, 
patients in public sector dental institutes reported 
higher frequencies of anxiety triggers, such as poor 
dental office ambiance, waiting room environment, 
dentist’s attire, and visibility of and sharp instru-
ments/equipment. These differences can be 
attributed to the typically lower resources, less 
appealing facilities, and potentially less stringent 
infection control practices in public institutes. More-
over, public sector patients valued minimal waiting 
time, organized appointments, keeping dental 
equipment and blood out of sight, more than those 
in private sector institutes. This indicates that 
improvements in clinic management and 
patient-dentist interactions could significantly allevi-
ate dental anxiety in public sector settings. Orga-
nized appointments and minimal waiting time were 
crucial relieving factors for anxiety. Public dental 
institutes often struggle with efficient clinic manage-

ment due to higher patient volumes. Implementing 
more effective appointment systems and reducing 
wait times can significantly help in managing dental 
anxiety in public settings. The findings of this study 
were consistent with the previous literature3,5,11.

Rapport with the dentist and patient-dentist com-
munication have been reported as key factors in 
reducing dental anxiety. The National Institute of 
Health and Care Excellence (NICE) pushed 
person-centered care, including congenial 
doctor-patient communication, as a crucial 
element for patient adherence to regular check-
ups12. Berggren’s vicious cycle of dental anxiety 
begins with avoidance, neglect leading to dam-
aged oral health, embarrassment and an inferiority 
complex, causing further dental anxiety and avoid-
ance. This cycle can be broken with a trusting 
patient-dentist relationship through effective com-
munication13. In the present study, around 7 out of 10 
people reported that reassurance by the dentist 
during treatment relieved their anxiety. Furthermore, 
6 out of 10 people believe that a good rapport with 
the dentist would lower their anxiety. These results 
were in agreement with the previous literature5,6,12.
The environment of the dental operatory room, 
equipment and design has a significant role when it 
comes to dental anxiety. Previous studies have 
reported that colour schemes, furniture, music, 
lighting and dental equipment (drills, scalers, 
forceps, injections etc.) influence the anxiety of 
patients3,11 .Colors like green, red, yellow and blue 
with soft textures create a calming ambience. Com-
fortable furniture, including a dental chair, a clean 
environment and equipment, as well as sharp instru-
ments and blood outside sight, minimizes dental 
anxiety14. Moreover, noise pollution from drills and 
other equipment like suction machines and com-
pressors can cause anxiety in patients15. Previous 
literature has reported that complex multiple-visit 
procedures provoke fear in patients16-18 .The com-
plex procedures involve surgical extractions, 
endodontic procedures including management of 
endodontic mishaps, implants and maxillofacial 
surgeries19,20 .In the current study, public institute 
patients reported higher anxiety levels for various 
factors, such as dental office ambiance, waiting 
room environment, and complex procedures.

Dentist attire has been reported to have a signifi-
cant association with patients' anxiety, especially in 

pediatric patients. Similarly, a dental chair with good 
esthetics, comfort, design, functionality and stability 
lowers the anxiety of patients14,21-24. Moreover, in 
addition to strengthening trust and rapport, other 
factors like clean sterilized instruments, waiting room 
management, clinic design, calm, friendly environ-
ment play an important role in alleviating dental 
anxiety18-25.In the current study, a higher proportion 
of females and participants from public dental 
institutes were triggered by the attire of the dentist, 
which may be associated with perceptions of 
professionalism, hygiene, or past experiences.

The findings suggest that public dental institutes may 
need more tailored anxiety management programs 
to address the specific triggers faced by their 
patients. These programs could include targeted 
interventions, such as relaxation techniques, 
enhanced patient-dentist communication, and 
environment modifications specific to the needs of 
public institute patients. Transparency and patient 
education should be integral components of dental 
care to reduce fear and build trust. 

CONCLUSION
Females were more likely to experience dental 
anxiety compared to males. There were significant 
differences in the triggers and relieving factors of 
dental anxiety between patients from private and 
public dental institutes. Respondents from public 
dental institutes reported more frequent triggers of 
dental anxiety compared to those from private 
institutes. Key anxiety triggers identified included 
dirty instruments, a negative waiting room environ-
ment, mismanagement, and fear of complex 
procedures. Conversely, major relieving factors 
reported were good rapport with the dentist, receiv-
ing reassurance during treatment, organized 
appointments, and a calm waiting room ambiance. 
These factors were essential in reducing anxiety for 
patients in both private and public institutes.
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Dental equipment out of sight 195(27.4) 72(20%) 123(35%) 20.2 <0.001 
Blood out of sight 292(41.1) 116(32.2%) 176(50.1%) 23.5 <0.001 
Dentist addressing your concerns and 
reassurance  

487(68.5) 236(65.5%) 251(71.5%) 2.92 0.087 

Rapport with the dentist 407(57.2) 181(50.2%) 226(64.3%) 14.4 <0.001 
Sufficient anaesthesia  140(19.7) 65(18%) 75(21.3%) 1.23 0.26 
Nitrous sedation 115(16.2) 43(11.9%) 72(20.5%) 9.62 0.002 
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DISCUSSION
This study aims to investigate the relationship 
between raised neutrophils in the blood of patients 
with acute myocardial infarction by using blood 
parameters including NLR, PlR, and other blood 
parameters (TG, Lipoproprotiens, C-reactive 
proteins, etc.). It was a cross-sectional study carried 
out from July 2022 to September 2022 at the Depart-
ment of Physiology of Sindh University Jamshoro in 
collaboration with Liaquat University Hospital in 
Hyderabad after getting approval from the universi-
ty's ethical board. The sample size of this study was 
comprised of 200 participants, and among them, 
the gender distribution was 100 male and 100 
female participants. All participants were told about 
the purpose of this study and what procedures 
would be used. After informed consent, written 
consent was taken in their native languages, so 
every participant understood the point written in the 
consent form, and all participants were allowed to 
withdraw at any moment during the study without 
affecting their medical management outcome.

The study results show that among the sample size of 
200 participants, 55 showed a raised NLR after acute 
myocardial injury, and their gender-wise distribution 
was male (n = 25) with mean value of NLR of 4.1 with 
standard deviation of 14.1 and female (n = 30) with 
mean NLR of 3.9 with standard deviation of 7.1 
showing that the NLR is more elevated in the male 
population in comparison to the female population 
after acute myocardial infarction. This is statistically 
supported by a p value of 0.0001 for males and p 
value of 0.0046 for females with an odds ratio of 9.0 
and 3.5 respectively showing that this relation is 
statistically significant, these research results are 
consistent with prior research conducted by Smith et 
al., which highlighted the potential influence of 
gender on post-AMI inflammatory responses10.  The 
statistical analysis is further strengthened by the 
study results of Johnson R. et al., with a p-value of 
0.03 and a hazard ratio of 1.45, showing that the 
raised NLR is more associated with AMI that occurs 
due to an increase in post-MI inflammation in these 
patients11.  The gender-wise difference in raised NLR 
shows that there is a significant role for gender in the 
inflammatory response following AMI, with males 
potentially exhibiting a higher inflammatory reaction 
compared to females12. T The gender disparity in 
inflammatory responses is due to many genetic 
factors that affect their immune and hormonal 
responses to the injury13.  Some previous studies have 
shown that this difference in raised NLR in genders is 
due to estrogen, which plays a significant role in 

protecting against the inflammatory response that 
causes the lower levels of NLR in AMI patients14.  In 
contrast to it, another study shows that testosterone 
levels in males are more likely associated with 
inflammatory responses and oxidative stress in the 
male body, which leads to raised NLR in AMI 
patients15.

However, it is essential to acknowledge the alterna-
tive view regarding the observed differences in the 
levels of NLR in post-AMI patients and the normal 
population. It’s essential to consider the broader 
body of research in this area. Contrary to the results 
of this study, some studies have failed to identify any 
supporting evidence for this relationship. For 
instance, Rodriguez et al. conducted the same 
study with the same principles but failed to find any 
statistically significant differences in levels of NLR 
between normal participants and patients with 
AMI16.  Furthermore, a meta-analysis conducted by 
Martinez et al. found inconclusive evidence that 
supports any association between raised NLR levels 
and the population affected by AMI17.  Nguyen et 
al. also tried to investigate the role of different 
genders in inflammatory responses following AMI 
using data from a population-based cohort. Their 
study also did not find any significant differences in 
NLR elevation between genders18.

Finally, our study suggests that disparities in NLR 
elevation in post-AMI and normal participants are 
still a conflicting topic for discussion, and these 
conflicting findings in the literature further compli-
cate this. Further research is necessary to identify the 
mechanism leading to the change in results.

CONCLUSION
This study concludes to the point that patients with 
acute myocardial infarction are more likely to show 
a raised NLR in comparison to a normal, non-affect-
ed population, which is further supported by statisti-
cally significant values, including a p-value of less 
than 0.005 and an odds ratio greater than 1, show-
ing that this relationship between two entities is 
statistically correct.

LIMITATIONS
The first limitation is that this study was conducted for 
only a short period, so long-term complications and 
their relation to NLR cannot be addressed. Second-
ly, the study design is cross-sectional. Thirdly, this 
study was conducted in one hospital with a limited 
sample size, so the results cannot be applied to the 
whole population. Fourthly, there are many novel 

inflammatory biomarkers present that can be used 
to study NLR, but those were not used in this study.
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DISCUSSION
Anxiety being a subjective experience, is very 
difficult to measure. This study was done to identify 
various triggering and relieving factors of dental 
anxiety. Exogenous factors of dental anxiety were 
divided into factors related to waiting room environ-
ment and management, factors associated with 
dental operatory, factors associated with the 
dentist, the equipment and the dental procedures. 
These exogenous factors, along with endogenous 
factors, if managed properly, can reduce dental 
anxiety and, in turn, improve patient attendance3,8.
One of the major concerns raised in earlier studies 
was the possibility that some dentists would use dirty 
or unsterilized tools, placing patients at risk for infec-
tion. For several participants, these worries prevent-
ed them from getting dental care9. In the present 
study, fear of unsterilized equipment was the most 
frequently reported trigger of dental anxiety, espe-
cially in public institutes and females. Public institutes 
in Pakistan are underfunded and overcrowded with 
poor patient management, which may sometimes 
result in the failure of sterilization and cross-infection 
control7,10.

Waiting room environment and management, 
including lesser waiting time, have a significant role 
in reducing dental anxiety. Previous literature has 
reported that a calm environment with positive 
dental images, fragrances especially orange and 
lavender, music, comfortable seating, less crowding 
and organized appointments were all linked with a 
reduction of dental anxiety3,11.In the present study, 
patients in public sector dental institutes reported 
higher frequencies of anxiety triggers, such as poor 
dental office ambiance, waiting room environment, 
dentist’s attire, and visibility of and sharp instru-
ments/equipment. These differences can be 
attributed to the typically lower resources, less 
appealing facilities, and potentially less stringent 
infection control practices in public institutes. More-
over, public sector patients valued minimal waiting 
time, organized appointments, keeping dental 
equipment and blood out of sight, more than those 
in private sector institutes. This indicates that 
improvements in clinic management and 
patient-dentist interactions could significantly allevi-
ate dental anxiety in public sector settings. Orga-
nized appointments and minimal waiting time were 
crucial relieving factors for anxiety. Public dental 
institutes often struggle with efficient clinic manage-

ment due to higher patient volumes. Implementing 
more effective appointment systems and reducing 
wait times can significantly help in managing dental 
anxiety in public settings. The findings of this study 
were consistent with the previous literature3,5,11.

Rapport with the dentist and patient-dentist com-
munication have been reported as key factors in 
reducing dental anxiety. The National Institute of 
Health and Care Excellence (NICE) pushed 
person-centered care, including congenial 
doctor-patient communication, as a crucial 
element for patient adherence to regular check-
ups12. Berggren’s vicious cycle of dental anxiety 
begins with avoidance, neglect leading to dam-
aged oral health, embarrassment and an inferiority 
complex, causing further dental anxiety and avoid-
ance. This cycle can be broken with a trusting 
patient-dentist relationship through effective com-
munication13. In the present study, around 7 out of 10 
people reported that reassurance by the dentist 
during treatment relieved their anxiety. Furthermore, 
6 out of 10 people believe that a good rapport with 
the dentist would lower their anxiety. These results 
were in agreement with the previous literature5,6,12.
The environment of the dental operatory room, 
equipment and design has a significant role when it 
comes to dental anxiety. Previous studies have 
reported that colour schemes, furniture, music, 
lighting and dental equipment (drills, scalers, 
forceps, injections etc.) influence the anxiety of 
patients3,11 .Colors like green, red, yellow and blue 
with soft textures create a calming ambience. Com-
fortable furniture, including a dental chair, a clean 
environment and equipment, as well as sharp instru-
ments and blood outside sight, minimizes dental 
anxiety14. Moreover, noise pollution from drills and 
other equipment like suction machines and com-
pressors can cause anxiety in patients15. Previous 
literature has reported that complex multiple-visit 
procedures provoke fear in patients16-18 .The com-
plex procedures involve surgical extractions, 
endodontic procedures including management of 
endodontic mishaps, implants and maxillofacial 
surgeries19,20 .In the current study, public institute 
patients reported higher anxiety levels for various 
factors, such as dental office ambiance, waiting 
room environment, and complex procedures.

Dentist attire has been reported to have a signifi-
cant association with patients' anxiety, especially in 

pediatric patients. Similarly, a dental chair with good 
esthetics, comfort, design, functionality and stability 
lowers the anxiety of patients14,21-24. Moreover, in 
addition to strengthening trust and rapport, other 
factors like clean sterilized instruments, waiting room 
management, clinic design, calm, friendly environ-
ment play an important role in alleviating dental 
anxiety18-25.In the current study, a higher proportion 
of females and participants from public dental 
institutes were triggered by the attire of the dentist, 
which may be associated with perceptions of 
professionalism, hygiene, or past experiences.

The findings suggest that public dental institutes may 
need more tailored anxiety management programs 
to address the specific triggers faced by their 
patients. These programs could include targeted 
interventions, such as relaxation techniques, 
enhanced patient-dentist communication, and 
environment modifications specific to the needs of 
public institute patients. Transparency and patient 
education should be integral components of dental 
care to reduce fear and build trust. 

CONCLUSION
Females were more likely to experience dental 
anxiety compared to males. There were significant 
differences in the triggers and relieving factors of 
dental anxiety between patients from private and 
public dental institutes. Respondents from public 
dental institutes reported more frequent triggers of 
dental anxiety compared to those from private 
institutes. Key anxiety triggers identified included 
dirty instruments, a negative waiting room environ-
ment, mismanagement, and fear of complex 
procedures. Conversely, major relieving factors 
reported were good rapport with the dentist, receiv-
ing reassurance during treatment, organized 
appointments, and a calm waiting room ambiance. 
These factors were essential in reducing anxiety for 
patients in both private and public institutes.
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DISCUSSION
This study aims to investigate the relationship 
between raised neutrophils in the blood of patients 
with acute myocardial infarction by using blood 
parameters including NLR, PlR, and other blood 
parameters (TG, Lipoproprotiens, C-reactive 
proteins, etc.). It was a cross-sectional study carried 
out from July 2022 to September 2022 at the Depart-
ment of Physiology of Sindh University Jamshoro in 
collaboration with Liaquat University Hospital in 
Hyderabad after getting approval from the universi-
ty's ethical board. The sample size of this study was 
comprised of 200 participants, and among them, 
the gender distribution was 100 male and 100 
female participants. All participants were told about 
the purpose of this study and what procedures 
would be used. After informed consent, written 
consent was taken in their native languages, so 
every participant understood the point written in the 
consent form, and all participants were allowed to 
withdraw at any moment during the study without 
affecting their medical management outcome.

The study results show that among the sample size of 
200 participants, 55 showed a raised NLR after acute 
myocardial injury, and their gender-wise distribution 
was male (n = 25) with mean value of NLR of 4.1 with 
standard deviation of 14.1 and female (n = 30) with 
mean NLR of 3.9 with standard deviation of 7.1 
showing that the NLR is more elevated in the male 
population in comparison to the female population 
after acute myocardial infarction. This is statistically 
supported by a p value of 0.0001 for males and p 
value of 0.0046 for females with an odds ratio of 9.0 
and 3.5 respectively showing that this relation is 
statistically significant, these research results are 
consistent with prior research conducted by Smith et 
al., which highlighted the potential influence of 
gender on post-AMI inflammatory responses10.  The 
statistical analysis is further strengthened by the 
study results of Johnson R. et al., with a p-value of 
0.03 and a hazard ratio of 1.45, showing that the 
raised NLR is more associated with AMI that occurs 
due to an increase in post-MI inflammation in these 
patients11.  The gender-wise difference in raised NLR 
shows that there is a significant role for gender in the 
inflammatory response following AMI, with males 
potentially exhibiting a higher inflammatory reaction 
compared to females12. T The gender disparity in 
inflammatory responses is due to many genetic 
factors that affect their immune and hormonal 
responses to the injury13.  Some previous studies have 
shown that this difference in raised NLR in genders is 
due to estrogen, which plays a significant role in 

protecting against the inflammatory response that 
causes the lower levels of NLR in AMI patients14.  In 
contrast to it, another study shows that testosterone 
levels in males are more likely associated with 
inflammatory responses and oxidative stress in the 
male body, which leads to raised NLR in AMI 
patients15.

However, it is essential to acknowledge the alterna-
tive view regarding the observed differences in the 
levels of NLR in post-AMI patients and the normal 
population. It’s essential to consider the broader 
body of research in this area. Contrary to the results 
of this study, some studies have failed to identify any 
supporting evidence for this relationship. For 
instance, Rodriguez et al. conducted the same 
study with the same principles but failed to find any 
statistically significant differences in levels of NLR 
between normal participants and patients with 
AMI16.  Furthermore, a meta-analysis conducted by 
Martinez et al. found inconclusive evidence that 
supports any association between raised NLR levels 
and the population affected by AMI17.  Nguyen et 
al. also tried to investigate the role of different 
genders in inflammatory responses following AMI 
using data from a population-based cohort. Their 
study also did not find any significant differences in 
NLR elevation between genders18.

Finally, our study suggests that disparities in NLR 
elevation in post-AMI and normal participants are 
still a conflicting topic for discussion, and these 
conflicting findings in the literature further compli-
cate this. Further research is necessary to identify the 
mechanism leading to the change in results.

CONCLUSION
This study concludes to the point that patients with 
acute myocardial infarction are more likely to show 
a raised NLR in comparison to a normal, non-affect-
ed population, which is further supported by statisti-
cally significant values, including a p-value of less 
than 0.005 and an odds ratio greater than 1, show-
ing that this relationship between two entities is 
statistically correct.

LIMITATIONS
The first limitation is that this study was conducted for 
only a short period, so long-term complications and 
their relation to NLR cannot be addressed. Second-
ly, the study design is cross-sectional. Thirdly, this 
study was conducted in one hospital with a limited 
sample size, so the results cannot be applied to the 
whole population. Fourthly, there are many novel 

inflammatory biomarkers present that can be used 
to study NLR, but those were not used in this study.
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DISCUSSION
Anxiety being a subjective experience, is very 
difficult to measure. This study was done to identify 
various triggering and relieving factors of dental 
anxiety. Exogenous factors of dental anxiety were 
divided into factors related to waiting room environ-
ment and management, factors associated with 
dental operatory, factors associated with the 
dentist, the equipment and the dental procedures. 
These exogenous factors, along with endogenous 
factors, if managed properly, can reduce dental 
anxiety and, in turn, improve patient attendance3,8.
One of the major concerns raised in earlier studies 
was the possibility that some dentists would use dirty 
or unsterilized tools, placing patients at risk for infec-
tion. For several participants, these worries prevent-
ed them from getting dental care9. In the present 
study, fear of unsterilized equipment was the most 
frequently reported trigger of dental anxiety, espe-
cially in public institutes and females. Public institutes 
in Pakistan are underfunded and overcrowded with 
poor patient management, which may sometimes 
result in the failure of sterilization and cross-infection 
control7,10.

Waiting room environment and management, 
including lesser waiting time, have a significant role 
in reducing dental anxiety. Previous literature has 
reported that a calm environment with positive 
dental images, fragrances especially orange and 
lavender, music, comfortable seating, less crowding 
and organized appointments were all linked with a 
reduction of dental anxiety3,11.In the present study, 
patients in public sector dental institutes reported 
higher frequencies of anxiety triggers, such as poor 
dental office ambiance, waiting room environment, 
dentist’s attire, and visibility of and sharp instru-
ments/equipment. These differences can be 
attributed to the typically lower resources, less 
appealing facilities, and potentially less stringent 
infection control practices in public institutes. More-
over, public sector patients valued minimal waiting 
time, organized appointments, keeping dental 
equipment and blood out of sight, more than those 
in private sector institutes. This indicates that 
improvements in clinic management and 
patient-dentist interactions could significantly allevi-
ate dental anxiety in public sector settings. Orga-
nized appointments and minimal waiting time were 
crucial relieving factors for anxiety. Public dental 
institutes often struggle with efficient clinic manage-

ment due to higher patient volumes. Implementing 
more effective appointment systems and reducing 
wait times can significantly help in managing dental 
anxiety in public settings. The findings of this study 
were consistent with the previous literature3,5,11.

Rapport with the dentist and patient-dentist com-
munication have been reported as key factors in 
reducing dental anxiety. The National Institute of 
Health and Care Excellence (NICE) pushed 
person-centered care, including congenial 
doctor-patient communication, as a crucial 
element for patient adherence to regular check-
ups12. Berggren’s vicious cycle of dental anxiety 
begins with avoidance, neglect leading to dam-
aged oral health, embarrassment and an inferiority 
complex, causing further dental anxiety and avoid-
ance. This cycle can be broken with a trusting 
patient-dentist relationship through effective com-
munication13. In the present study, around 7 out of 10 
people reported that reassurance by the dentist 
during treatment relieved their anxiety. Furthermore, 
6 out of 10 people believe that a good rapport with 
the dentist would lower their anxiety. These results 
were in agreement with the previous literature5,6,12.
The environment of the dental operatory room, 
equipment and design has a significant role when it 
comes to dental anxiety. Previous studies have 
reported that colour schemes, furniture, music, 
lighting and dental equipment (drills, scalers, 
forceps, injections etc.) influence the anxiety of 
patients3,11 .Colors like green, red, yellow and blue 
with soft textures create a calming ambience. Com-
fortable furniture, including a dental chair, a clean 
environment and equipment, as well as sharp instru-
ments and blood outside sight, minimizes dental 
anxiety14. Moreover, noise pollution from drills and 
other equipment like suction machines and com-
pressors can cause anxiety in patients15. Previous 
literature has reported that complex multiple-visit 
procedures provoke fear in patients16-18 .The com-
plex procedures involve surgical extractions, 
endodontic procedures including management of 
endodontic mishaps, implants and maxillofacial 
surgeries19,20 .In the current study, public institute 
patients reported higher anxiety levels for various 
factors, such as dental office ambiance, waiting 
room environment, and complex procedures.

Dentist attire has been reported to have a signifi-
cant association with patients' anxiety, especially in 

pediatric patients. Similarly, a dental chair with good 
esthetics, comfort, design, functionality and stability 
lowers the anxiety of patients14,21-24. Moreover, in 
addition to strengthening trust and rapport, other 
factors like clean sterilized instruments, waiting room 
management, clinic design, calm, friendly environ-
ment play an important role in alleviating dental 
anxiety18-25.In the current study, a higher proportion 
of females and participants from public dental 
institutes were triggered by the attire of the dentist, 
which may be associated with perceptions of 
professionalism, hygiene, or past experiences.

The findings suggest that public dental institutes may 
need more tailored anxiety management programs 
to address the specific triggers faced by their 
patients. These programs could include targeted 
interventions, such as relaxation techniques, 
enhanced patient-dentist communication, and 
environment modifications specific to the needs of 
public institute patients. Transparency and patient 
education should be integral components of dental 
care to reduce fear and build trust. 

CONCLUSION
Females were more likely to experience dental 
anxiety compared to males. There were significant 
differences in the triggers and relieving factors of 
dental anxiety between patients from private and 
public dental institutes. Respondents from public 
dental institutes reported more frequent triggers of 
dental anxiety compared to those from private 
institutes. Key anxiety triggers identified included 
dirty instruments, a negative waiting room environ-
ment, mismanagement, and fear of complex 
procedures. Conversely, major relieving factors 
reported were good rapport with the dentist, receiv-
ing reassurance during treatment, organized 
appointments, and a calm waiting room ambiance. 
These factors were essential in reducing anxiety for 
patients in both private and public institutes.
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