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CASE REPORT DISCUSSION
The results of this study determined that people living 
in Jamshoro are at much higher risk than the rest of 
the world with regard to all types of respiratory 
illnesses, mainly due to high levels of air pollution in 
the area, and chronic ailments such as asthma and 
COPD in particular. This corresponds to previous 
studies demonstrating that the outside air pollution 
level, in particular for cities or industrial regions, 
aggravates respiratory conditions 16,17. Jamshoro 
faces its own set of challenges, similar to those 
observed in the United States, as noted by Collins, 
who identified comparable patterns in the environ-
mental issues affecting Jamshoro18. A similar situa-
tion is present here about the causes of environmen-
tal pollution in cities such as Lahore, Karachi, and 
Multan. Increasing industrial waste discharge, and 
urban traffic together with factory pollution, espe-
cially smoke and noise from generators, have made 
the area unhealthy for the people.

In our study, it was found that in the patients suffer-
ing from chronic obstructive pulmonary disease 
(COPD) or asthma, high concentrations of PM10 
and NO2 were a significant risk factor for lung func-
tion impairment and decreased quality of life (Table 
3). Quite similarly, earlier investigations have also 
brought out a detrimental effect of particulate 
matter on the health of the population19,20. Pertain-
ing to the above conditions, the present data also 
shows that these pollutants, namely PM10 and NO2
in higher concentrations, are associated with deteri-
orated lung status as demonstrated by the decline 
of FEV1. This adds to the establishment of the fact 
that these pollutants are related to respiratory 
diseases, especially pulmonary emphysema21. The 
alveolar particulate matter (PM10 and PM2.5) goes 
to the lung’s gas-exchanging part, thus inducing 
inflammation and prostaglandin release, worsening 
already existing inflammation and causing damage 
in the long run. These finding patterns of study have 
fairly reported similar findings22,23. Moreover, these 
internal and external inflammation factors have 
increased the discomfort at that time, but have also 
had detrimental effects on the prognosis of diseases 
such as asthma and COPD in the long term.

As an additional point, the research mentions that 
people who have been chronically exposed to air 
pollution lower their immune response, and this is 
greater in people predisposed genetically. This 
aggravates chronic inflammation and immune 
system dysregulation as pointed out in other studies 
24. Increases in these factors make the risk of present-
ing with more severe symptoms and high inflamma-
tion much greater in susceptible populations. The 
results of the chi-squared test (Table 2) show that, 
amongst other things, the evaluation of air pollution 
contributes towards the persistence of chronic 
symptoms such as respiratory infections and pneu-

monia. This is supported by evidence indicating that 
pollution is one of the determinants of increasing 
numbers of disease exacerbations25. In our study, we 
found that study subjects residing in high pollution 
zones were nearly three times more likely to experi-
ence asthma or COPD exacerbations than those 
residing in low pollution zones, consistent with other 
studies26.

As seen in previous research on respiratory exacer-
bations, PM10 was found to be a predictor of future 
severe respiratory symptoms in the multivariate 
regression analysis. Unfortunately, nitrogen dioxide 
(NO2) was not found anywhere in the study, which 
implies that NO2 may not be the main cause of respi-
ratory illnesses, as is the case with particulate 
matter27. This accumulation of evidence for restric-
tive lung disease should compel authorities to imple-
ment air quality policies and measures, especially in 
cities like Jamshoro, with potential air pollution from 
both factories and motor vehicles²8.

CONCLUSIONS
Our research concludes that air pollution, especially 
high levels of PM10 and NO2, can significantly 
aggravate chronic respiratory diseases such as 
asthma or COPD in Jamshoro. The results reveal a 
direct link between bad air quality and diminished 
lung function. Population with diseases of the 
airways have lower forced expiratory volume in one 
second (FEV1) levels. Especially those with pre-exist-
ing conditions who form a vulnerable group. The 
findings further underscore the need for public 
health campaigns focused on specific groups, 
continuous monitoring of air quality, and rigorous 
implementation of policy to control pollution sourc-
es.
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DISCUSSION
OSCC has high global prevalence predominantly 
affects males, notably in Pakistan, where it ranks as 
the most prevalent cancer according to Globocan 
20243, 24. Staging plays a pivotal role in the manage-
ment of cancer patients, guiding treatment deci-

sions and prognostic assessments. DOI, which was 
incorporated in the sixth edition of cancer staging 
manual enhances data precision. DOI’s inclusion 
influences the T category, underscoring the impor-
tance of distinguishing between superficial and 
deeply invasive tumors11.

Higher DOI has been associated to an increased risk 
of lymph node metastasis, poor survival and reoc-
currence in early-stage OSCC11-13.  It is a strong 
predictor of tongue cancer and a crucial compo-
nent of preoperative staging14.Our findings offer 
insight on the relationship between tumor stage, 
DOI, and other clinicopathological features in 
patients with OSCC.

Our results demonstrated no correlation between 
DOI and Tumor Size, Nodal Stage or Overall Tumor 
Stage, which contrasts with other research indicat-
ing that DOI improves patient risk categorization 
and prognostic accuracy15, 16. Wunchel et. al in 2020 
emphasized the use of DOI evaluation in early-stage 
OSCC17.

We found no significant variance in the DOI 
between tumor stages contrasting with other 
studies11, 12. However a positive correlation was seen 
between DOI and variables such as tumor site, 
perineural invasion, and lymphovascular invasion. 
Conversely, a weakly negative correlation was 
identified with patient age consistent with the 
findings reported by Abidi. et al. in 2020, where no 
association was seen with patient’s age. These 
findings highlight the significance of tumor stage in 
predicting DOI and justify the inclusion of DOI in TNM 
staging for OSCC. Furthermore, moderate to 
positive link between DOI and tumor stage was 
observed, which is consistent with other researches 
indicating that DOI assessment improves patient risk 
categorization and prognosis accuracy15, 16.  A 
positive correlation was seen between DOI and 
variables such as tumor site, perineural invasion, and 
lymph vascular invasion Conversely, a weakly nega-
tive correlation was identified with patient age, 
consistent with the findings reported by Abidi et al. in 
2020 where no association was seen with age20.Our 
results also align with findings reported by Maheer et 
al. in 2020, where DOI was significantly associated 
with Lymph vascular invasion cross different DOI 
categories18. Sheikh et al., however, reported that 
younger patients with “OSCC” tend to have 
increased DOI21.

Perineural invasion in OSCC is found to be more 
common with deeper tumor depth similar to our 
study13. DOI was also reported to be distinct from TT 
as it represents the invasive behavior of the tumor19, 

22, and 23. Understanding the impact of clinicopatho-
logical variables on DOI can assist clinicians in tailor-
ing treatment approaches and predicting 
outcomes17, 25.

Our study has certain limitations, such as small 
sample size and variability in DOI measurement; 
also, a lack of longitudinal data and a narrow scope 
of factors may restrict the depth of analysis and 
applicability of the results. Despite these limitations, 

this study offers a detailed analysis of Depth of 
Invasion with several clinicopathological parame-
ters, providing useful insights into OSCC progression 
and treatment planning. To corroborate these 
findings, more studies with bigger, more diverse 
populations are required.

CONCLUSION
The study highlights the importance of Depth of 
Invasion (DOI) in OSCC diagnosis, but found no 
correlation with tumor size, nodal stage, or overall 
tumor stage. DOI is useful for assessing tumor aggres-
siveness and differentiation but does not predict 
tumor size, lymphatic spread, or overall staging. 
Further research is needed to understand DOI's 
effect on OSCC management.
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Assessment of Environmental Pollutants and 
their Relationship with Chronic Respiratory 
Disease Exacerbations in Jamshoro: A 
Cross-Sectional Study 

ABSTRACT

Background: COPD and Asthma are a burden to our society and in a city like Jamshoro having 
industries and power plants in close vicinity, this becomes a greater concern. The objective of this 
cross-sectional study was to evaluate the relationship between air quality indices (AQIs) and 
exacerbations in chronic obstructive respiratory diseases such as asthma and COPD, prevalent 
among the general population in Jamshoro.

Methods: This cross-sectional study, conducted from August 2023 to February 2024 at LUMHS, 
Jamshoro (ERC approval: 14287/23/081), used purposive sampling to recruit 300 adults with asthma 
or COPD. Air quality data (PM10, PM2.5, NO2, SO2) were collected, and respiratory outcomes were 
measured via spirometry and a validated questionnaire. Pearson’s correlation and multiple 
regression analyzed the association between air quality and exacerbations. Ethical approval and 
informed consent were obtained.

Results: There was a significant inverse relationship between PM10, NO2, and FEV1 (r = -0.45, p < 0.01; 
r = -0.40, p < 0.01). Chi-square analysis indicated a strong association between AQI categories and 
exacerbation rates (χ² = 25.6, df = 3, p < 0.001). Multiple regression showed that PM10 and NO2 were 
significant independent predictors of respiratory exacerbation (β = 0.049, p < 0.01; β = 0.038, p < 
0.01).

Conclusion: The study underscores the adverse respiratory health consequences of poor air quality 
in Jamshoro and recommends the implementation of effective air quality management policies. 

Keywords: Air Quality Index (AQI), Chronic Obstructive Pulmonary Disease (COPD), Asthma, 
Particulate Matter (PM10, PM2.5), Nitrogen Dioxide (NO2), Spirometry, Exacerbation, Environmental 
Health.
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INTRODUCTION
Air contamination is a crucial public health issue, 
specifically in crowded urban cores with significant 
industrial activities and vehicle emissions1,2,3. Past 
research consistently shows that atmospheric pollu-
tion can lead to numerous health issues, especially 
respiratory diseases like asthma and chronic 
obstructive pulmonary disease 4,5,6. This investigation 
aims to analyze the relationship between air quality 
indices and exacerbations of asthma and COPD 
among residents of Jamshoro, a region known for its 
high pollution levels from industrial and vehicular 
sources 7,8.

Jamshoro faces similar air quality challenges as 
other urban centers due to its industrial and geopo-
litical factors9. Locals are exposed to toxins such as 
particulate matter, nitrogen dioxide, and sulfur 
dioxide, all of which negatively impact respiratory 
health 10,11. Few studies have explored the relation-
ship between these pollutants and respiratory 
disease outbreaks, making this investigation critical 
for understanding the public health outcomes in 
Jamshoro12. The connection between air quality 
and respiratory health is a longstanding concern in 
environmental health research 13. Atmospheric 
pollution remains a significant public health 
concern, particularly in densely populated industrial 
areas like Jamshoro, where the prevalence of 
chronic respiratory diseases is rising 14.

This investigation provides evidence that pollutants, 
such as particulate matter, nitrogen dioxide, and 
sulfur dioxide, can exacerbate asthma and chronic 
obstructive pulmonary disease by triggering an 
irritative response in lung tissue, reducing pulmonary 
function, and worsening symptoms 6,12. Persistent 
exposure to these pollutants not only worsens respi-
ratory diseases but also affects mortality and 
morbidity15,16. Recent research highlights the direct 
toxicity of nearby pollution, including fine particu-
late matter and nitrogen dioxide, even at concen-
trations below standard air quality thresholds 1,3,7.

In Jamshoro, industrial emissions, traffic congestion, 
and seasonal atmospheric variations further 
degrade the pollution profile8. Different population 
groups, such as industrial workers and the elderly, 
face varying levels of risk, emphasizing the need for 
comprehensive air quality management strate-
gies¹4. Tailored strategies are essential for managing 

air quality and protecting vulnerable populations in 
specific societal and environmental contexts¹².

This research will contribute to the current literature 
by exploring the link between air quality indices and 
respiratory disease outbreaks in Jamshoro. By com-
bining laboratory tests and demographic surveys, 
this study aims to provide objective evidence of the 
impact of air pollution on asthma and chronic 
obstructive pulmonary disease patients¹0. The 
findings will inform public health policies and 
interventions aimed at reducing the respiratory 
health impacts of air pollution¹³. The rationale for this 
study stems from the increasing prevalence of respi-
ratory illnesses in regions with poor air quality, such as 
Jamshoro, where industrial emissions and vehicle 
traffic contribute significantly to pollution levels. 
Understanding the link between air contamination 
and respiratory disease exacerbations will provide 
valuable insights for public health interventions. By 
identifying key pollutants and their health impacts, 
this research will inform policy measures aimed at 
improving air quality and reducing the burden of 
asthma and COPD on the local population14,16.

METHODS
This cross-sectional study was conducted, from 
August 2023 to February 2024 at Liaquat University of 
Medical and Health Sciences, Jamshoro. The study 
was approved by the Institutional Review Commit-
tee ERC letter no 14287/23/081. The study methodol-
ogy consists of four major components: (a) selecting 
the participants, (b) collecting air quality data, (c) 
measuring health outcomes, and followed by statis-
tical analysis.

Participants were recruited from outpatient clinics of 
Liaquat University Hospital in Jamshoro specializing 
in respiratory diseases. The sample size was calculat-
ed using OpenEpi software, considering a preva-
lence of asthma and COPD in Pakistan of approxi-
mately 10% and 8%, respectively. Previous epidemi-
ological data were used to determine a sample size 
of 300 subjects, ensuring adequate power to test 
associations with significant effects. A purposive 
sampling technique was employed to select 
subjects based on specific criteria related to the 
study objectives. The sample size was calculated 
with a 95% confidence interval and a 5% margin of 
error, ensuring the reliability and precision of the 
study findings4. Adults (aged over 18 years) with a 

DISCUSSION
The results of this study determined that people living 
in Jamshoro are at much higher risk than the rest of 
the world with regard to all types of respiratory 
illnesses, mainly due to high levels of air pollution in 
the area, and chronic ailments such as asthma and 
COPD in particular. This corresponds to previous 
studies demonstrating that the outside air pollution 
level, in particular for cities or industrial regions, 
aggravates respiratory conditions 16,17. Jamshoro 
faces its own set of challenges, similar to those 
observed in the United States, as noted by Collins, 
who identified comparable patterns in the environ-
mental issues affecting Jamshoro18. A similar situa-
tion is present here about the causes of environmen-
tal pollution in cities such as Lahore, Karachi, and 
Multan. Increasing industrial waste discharge, and 
urban traffic together with factory pollution, espe-
cially smoke and noise from generators, have made 
the area unhealthy for the people.

In our study, it was found that in the patients suffer-
ing from chronic obstructive pulmonary disease 
(COPD) or asthma, high concentrations of PM10 
and NO2 were a significant risk factor for lung func-
tion impairment and decreased quality of life (Table 
3). Quite similarly, earlier investigations have also 
brought out a detrimental effect of particulate 
matter on the health of the population19,20. Pertain-
ing to the above conditions, the present data also 
shows that these pollutants, namely PM10 and NO2
in higher concentrations, are associated with deteri-
orated lung status as demonstrated by the decline 
of FEV1. This adds to the establishment of the fact 
that these pollutants are related to respiratory 
diseases, especially pulmonary emphysema21. The 
alveolar particulate matter (PM10 and PM2.5) goes 
to the lung’s gas-exchanging part, thus inducing 
inflammation and prostaglandin release, worsening 
already existing inflammation and causing damage 
in the long run. These finding patterns of study have 
fairly reported similar findings22,23. Moreover, these 
internal and external inflammation factors have 
increased the discomfort at that time, but have also 
had detrimental effects on the prognosis of diseases 
such as asthma and COPD in the long term.

As an additional point, the research mentions that 
people who have been chronically exposed to air 
pollution lower their immune response, and this is 
greater in people predisposed genetically. This 
aggravates chronic inflammation and immune 
system dysregulation as pointed out in other studies 
24. Increases in these factors make the risk of present-
ing with more severe symptoms and high inflamma-
tion much greater in susceptible populations. The 
results of the chi-squared test (Table 2) show that, 
amongst other things, the evaluation of air pollution 
contributes towards the persistence of chronic 
symptoms such as respiratory infections and pneu-

monia. This is supported by evidence indicating that 
pollution is one of the determinants of increasing 
numbers of disease exacerbations25. In our study, we 
found that study subjects residing in high pollution 
zones were nearly three times more likely to experi-
ence asthma or COPD exacerbations than those 
residing in low pollution zones, consistent with other 
studies26.

As seen in previous research on respiratory exacer-
bations, PM10 was found to be a predictor of future 
severe respiratory symptoms in the multivariate 
regression analysis. Unfortunately, nitrogen dioxide 
(NO2) was not found anywhere in the study, which 
implies that NO2 may not be the main cause of respi-
ratory illnesses, as is the case with particulate 
matter27. This accumulation of evidence for restric-
tive lung disease should compel authorities to imple-
ment air quality policies and measures, especially in 
cities like Jamshoro, with potential air pollution from 
both factories and motor vehicles²8.

CONCLUSIONS
Our research concludes that air pollution, especially 
high levels of PM10 and NO2, can significantly 
aggravate chronic respiratory diseases such as 
asthma or COPD in Jamshoro. The results reveal a 
direct link between bad air quality and diminished 
lung function. Population with diseases of the 
airways have lower forced expiratory volume in one 
second (FEV1) levels. Especially those with pre-exist-
ing conditions who form a vulnerable group. The 
findings further underscore the need for public 
health campaigns focused on specific groups, 
continuous monitoring of air quality, and rigorous 
implementation of policy to control pollution sourc-
es.

ACKNOWLEDGMENTS
We would acknowledge the students who helped 
us in gathering data, Mehran University of Engineer-
ing and Technology for providing support in testing 
environmental parameters, and also acknowledge 
the diagnostic lab of Lumhs for their services.

CONFLICTS OF INTEREST
There is no conflict of interest in the publication of 
this article.

ETHICAL APPROVAL
All ethical standards were met, and approval was 
obtained from the Review Committee ER letter no 
14287/23/081 of LUMHS, Jamshoro.

AUTHORS CONTRIBUTIONS
AAU led the study design and data analysis. TS, SNS, 
UA, and SS contributed to data collection, manu-
script drafting, and final revisions.

DISCUSSION
OSCC has high global prevalence predominantly 
affects males, notably in Pakistan, where it ranks as 
the most prevalent cancer according to Globocan 
20243, 24. Staging plays a pivotal role in the manage-
ment of cancer patients, guiding treatment deci-

sions and prognostic assessments. DOI, which was 
incorporated in the sixth edition of cancer staging 
manual enhances data precision. DOI’s inclusion 
influences the T category, underscoring the impor-
tance of distinguishing between superficial and 
deeply invasive tumors11.

Higher DOI has been associated to an increased risk 
of lymph node metastasis, poor survival and reoc-
currence in early-stage OSCC11-13.  It is a strong 
predictor of tongue cancer and a crucial compo-
nent of preoperative staging14.Our findings offer 
insight on the relationship between tumor stage, 
DOI, and other clinicopathological features in 
patients with OSCC.

Our results demonstrated no correlation between 
DOI and Tumor Size, Nodal Stage or Overall Tumor 
Stage, which contrasts with other research indicat-
ing that DOI improves patient risk categorization 
and prognostic accuracy15, 16. Wunchel et. al in 2020 
emphasized the use of DOI evaluation in early-stage 
OSCC17.

We found no significant variance in the DOI 
between tumor stages contrasting with other 
studies11, 12. However a positive correlation was seen 
between DOI and variables such as tumor site, 
perineural invasion, and lymphovascular invasion. 
Conversely, a weakly negative correlation was 
identified with patient age consistent with the 
findings reported by Abidi. et al. in 2020, where no 
association was seen with patient’s age. These 
findings highlight the significance of tumor stage in 
predicting DOI and justify the inclusion of DOI in TNM 
staging for OSCC. Furthermore, moderate to 
positive link between DOI and tumor stage was 
observed, which is consistent with other researches 
indicating that DOI assessment improves patient risk 
categorization and prognosis accuracy15, 16.  A 
positive correlation was seen between DOI and 
variables such as tumor site, perineural invasion, and 
lymph vascular invasion Conversely, a weakly nega-
tive correlation was identified with patient age, 
consistent with the findings reported by Abidi et al. in 
2020 where no association was seen with age20.Our 
results also align with findings reported by Maheer et 
al. in 2020, where DOI was significantly associated 
with Lymph vascular invasion cross different DOI 
categories18. Sheikh et al., however, reported that 
younger patients with “OSCC” tend to have 
increased DOI21.

Perineural invasion in OSCC is found to be more 
common with deeper tumor depth similar to our 
study13. DOI was also reported to be distinct from TT 
as it represents the invasive behavior of the tumor19, 

22, and 23. Understanding the impact of clinicopatho-
logical variables on DOI can assist clinicians in tailor-
ing treatment approaches and predicting 
outcomes17, 25.

Our study has certain limitations, such as small 
sample size and variability in DOI measurement; 
also, a lack of longitudinal data and a narrow scope 
of factors may restrict the depth of analysis and 
applicability of the results. Despite these limitations, 

this study offers a detailed analysis of Depth of 
Invasion with several clinicopathological parame-
ters, providing useful insights into OSCC progression 
and treatment planning. To corroborate these 
findings, more studies with bigger, more diverse 
populations are required.

CONCLUSION
The study highlights the importance of Depth of 
Invasion (DOI) in OSCC diagnosis, but found no 
correlation with tumor size, nodal stage, or overall 
tumor stage. DOI is useful for assessing tumor aggres-
siveness and differentiation but does not predict 
tumor size, lymphatic spread, or overall staging. 
Further research is needed to understand DOI's 
effect on OSCC management.

ACKNOWLEDGEMENTS
We want to acknowledge the staff at the Histopa-
thology lab for their contribution.

CONFLICT OF INTEREST
None to declare

ETHICAL APPROVAL
 Approval was taken from Ziauddin University, refer-
ence number (6341222SROM)

FUNDING
None to declare

AUTHOR’S CONTRIBUTIONS
All authors equally contributed to the manuscript.

REFERENCES
1. Aaboubout Y, van der Toom QM, de Ridder MA, 
De Herdt MJ, van der Steen B, van Lanschot CG, 
Barroso EM, Nunes Soares MR, Ten Hove I, Mast H, 
Smits RW. Is the depth of invasion a marker for 
elective neck dissection in early oral squamous cell 
carcinoma?. Frontiers in Oncology. 2021 Mar 
12;11:628320. https://doi.org/10.3389/-
fonc.2021.628320
2. Wunschel M, Neumeier M, Utpatel K, Reichert TE, 
Ettl T, Spanier G. Staging more important than grad-
ing? Evaluation of malignancy grading, depth of 
invasion, and resection margins in oral squamous 
cell carcinoma. Clinical oral investigations. 2021 
Mar;25:1169-82. https://-
doi.org/10.1007/s00784-020-03421-2
3. Ferlay J, Ervik M, Lam F, Laversanne M, Colombet 
M, Mery L, Piñeros M, Znaor A, Soerjomataram I, Bray 
F (2024). Global Cancer Observatory: Cancer 
Today. Lyon, France: International Agency for 
Research on Cancer. Available from: https://g-
co.iarc.who.int/today, accessed [2-5-2024]. https://-
doi.org/10.1002/ijc.33588
4. Ferreira AK, de Carvalho SH, Granville-Garcia AF, 
de Santana Sarmento DJ, Agripino GG, de Abreu 
MH, de Melo MC, de França Caldas Jr A, Godoy GP. 

Survival and prognostic factors in patients with oral 
squamous cell carcinoma. Medicina Oral, Patología 
Oral y Cirugía Bucal. 2021 May;26(3):e387. 
10.4317/medoral.24242
5. Baig MS, Bhutto RA, Muhammad S, Siddiqui MI. 
Epidemiology of oral cancer in Southern Punjab, 
Pakistan. Pak J Med Heal Sci. 2015 Oct 1;9:1269-71.
6. Bur AM, Holcomb A, Goodwin S, Woodroof J, 
Karadaghy O, Shnayder Y, Kakarala K, Brant J, Shew 
M. Machine learning to predict occult nodal metas-
tasis in early oral squamous cell carcinoma. Oral 
oncology. 2019 May 1;92:20-5. https://-
doi.org/10.1016/j.oraloncology.2019.03.011
7. Caldeira PC, Soto AM, de Aguiar MC, Martins CC. 
Tumor depth of invasion and prognosis of 
early‐stage oral squamous cell carcinoma: A 
meta‐analysis. Oral diseases. 2020 
Oct;26(7):1357-65. https://doi.org/10.1111/odi.13194
8. D'Cruz AK, Dhar H, Vaish R, Hawaldar R, Gupta S, 
Pantvaidya G, Chaukar D, Chaturvedi P, Pai P, 
Deshmukh A, Kane S. Depth of invasion in early oral 
cancers-is it an independent prognostic factor?.
European Journal of Surgical Oncology. 2021 Aug 
1;47(8):1940-6. https://doi.org/10.1016/j.ej-
so.2021.03.243
9. Lee YJ, Kwon TG, Kim JW, Lee ST, Hong SH, Choi SY. 
Evaluation of depth of invasion and tumor thickness 
as a prognostic factor for early-stage oral squamous 
cell carcinoma: A retrospective study. Diagnostics. 
2021 Dec 23;12(1):20. https://doi.org/10.3390/diag-
nostics12010020
10. Larson AR, Kemmer J, Formeister E, El‐Sayed I, Ha 
P, George J, Ryan W, Chan E, Heaton C. Beyond 
depth of invasion: adverse pathologic tumor 
features in early oral tongue squamous cell carcino-
ma. The Laryngoscope. 2020 Jul;130(7):1715-20. 
https://doi.org/10.1002/lary.28241
11. Lydiatt WM, Patel SG, O'Sullivan B, Brandwein MS, 
Ridge JA, Migliacci JC, Loomis AM, Shah JP. Head 
and neck cancers—major changes in the American 
Joint Committee on cancer eighth edition cancer 
staging manual. CA: a cancer journal for clinicians. 
2017 Mar;67(2):122-37. https://doi.org/10.3322/-
caac.21389
12. Ebrahimi A, Gil Z, Amit M, Yen TC, Liao CT, 
Chaturedi P, Agarwal JP, Kowalski LP, Kreppel M, 
Cernea CR, Brandao J. Primary tumor staging for 
oral cancer and a proposed modification incorpo-
rating depth of invasion: an international multi-
center retrospective study. JAMA Otolaryngolo-
gy–Head & Neck Surgery. 2014 Dec 
1;140(12):1138-48. doi:10.1001/jamaoto.2014.1548
13. Rasheed FS, Abdullah BH. Perineural Invasion in 
Oral Squamous Cell Carcinoma in Relation to Tumor 
Depth. Journal of Baghdad College of Dentistry. 
2019 Jun 15;31(2):1-6. https://www.iasj.net/ias-
j/download/b52d6164cb63682d
14. Li M, Yuan Z, Tang Z. The accuracy of magnetic 
resonance imaging to measure the depth of 
invasion in oral tongue cancer: a systematic review 

and meta-analysis. International Journal of Oral and 
Maxillofacial Surgery. 2022 Apr 1;51(4):431-40. 
https://doi.org/10.1016/j.ijom.2021.07.010
15. Amit M, Tam S, Takahashi H, Choi KY, Zafereo M, 
Bell D, Weber RS. Prognostic performance of the 
American Joint Committee on Cancer 8th edition of 
the TNM staging system in patients with early oral 
tongue cancer. Head & Neck. 2019 
May;41(5):1270-6. https://-
doi.org/10.1002/hed.25553
16. Lee NC, Eskander A, Park HS, Mehra S, Burtness 
BA, Husain Z. Pathologic staging changes in oral 
cavity squamous cell carcinoma: Stage migration 
and implications for adjuvant treatment. Cancer. 
2019 Sep 1;125(17):2975-83. https://-
doi.org/10.1002/cncr.32161
17. Wunschel M, Neumeier M, Utpatel K, Reichert TE, 
Ettl T, Spanier G. Staging more important than grad-
ing? Evaluation of malignancy grading, depth of 
invasion, and resection margins in oral squamous 
cell carcinoma. Clinical oral investigations. 2021 
Mar;25:1169-82. https://-
doi.org/10.1007/s00784-020-03421-2
18. Masood MM, Farquhar DR, Vanleer JP, Patel SN, 
Hackman TG. Depth of invasion on pathological 
outcomes in clinical low‐stage oral tongue cancer 
patients. Oral Diseases. 2018 Oct;24(7):1198-203. 
https://doi.org/10.1111/odi.12887
19. Piazza C, Bresciani L, Giannini L. Depth of 
invasion for prognostic stratification in oral cavity 
cancer: do we need further validation?. Annals of 
translational medicine. 2019 Jul;7(Suppl 3). doi: 
10.21037/atm.2019.04.19
20. Abidi F, Fatima S, Zaidi A, Butt S, Saeed S, 
Batool H. Depth of Invasion as Tumor Indicator in 
Cervical Lymph Node Metastasis in OSCC. DOI: 
10.9734/JPRI/2022/v34i27A35993
21. Shaikh SA, Abbas SA, Ayub B, ul Haq ME, Qureshi 
TA, Khalil A. Association of age with the depth of 
invasion and extracapsular spread in patients with 
oral squamous cell carcinoma: A retrospective 
study. J Clin Images Med Case Rep. 2022;3(1):1590. 
www.doi.org/10.52768/2766-7820/1590
22. Liu B, Amaratunga R, Veness M, Wong E, 
Abdul- azak M, Smith M, Coleman H, Gebski V, Sund-
aresan P. Tumor depth of invasion vs tumor thickness 
in determining risk of nodal disease in early oral 
tongue squamous cell carcinoma. International 
Journal of Radiation Oncology, Biology, Physics. 
2018 Nov 1;102(3):e331-2. https://www.redjour-
n a l . o r g / a c t i o n / s h o w P d -
f?pii=S0360-3016%2818%2932474-X
23. Harada H, Tomioka H, Hirai H, Kuroshima T, 
Oikawa Y, Nojima H, Sakamoto J, Kurabayashi T, 
Kayamori K, Ikeda T. MRI before biopsy correlates 
with depth of invasion corrected for shrinkage rate 
of the histopathological specimen in tongue carci-
noma. Scientific reports. 2021 Oct 25;11(1):20992. 
https://doi.org/10.1038/s41598-021-00398-0
24. Qureshi MA, Syed SA, Sharafat S. Lip and oral 

cavity cancers (C00-C06) from a mega city of 
Pakistan: Ten-year data from the Dow Cancer Regis-
try. Journal of Taibah University Medical Sciences. 
2021 Aug 1;16(4):624-7. https://doi.org/10.1016/j.-
jtumed.2021.02.001
25. Tandon S, Ahlawat P, Pasricha S, Purohit S, Simson 

DK, Dobriyal K, Umesh P, Mishra M, Kumar L, Karimi 
AM, Gairola M. Depth of invasion as an indepen-
dent predictor of survival in patients of stage III squa-
mous cell carcinoma of the oral tongue. The Laryn-
goscope. 2022 Aug;132(8):1594-9. https://-
doi.org/10.1002/lary.29990

How to cite: Uqaili AA, Shah T, Shaikh SN, Abbas U, Shabbir S. Assessment of Environmental Pollutants 
and their Relationship with Chronic Respiratory Disease Exacerbations in Jamshoro: A 
Cross-Sectional Study. Pak J Med Dent. 2024;13(4): 108-117. Doi: 
https://doi.org/10.36283/ziun-pjmd13-4/014

Received: Wed, Aug 07, 2024  Accepted: Mon, Sep 26, 2024  Published: Thu,Oct 24 ,2024

confirmed diagnosis of asthma, made clinically 
based on a comprehensive medical history and 
physical examination, were eligible for inclusion. 
Asthma diagnosis was confirmed by a clinician using 
established criteria, while the Global Initiative for 
Asthma (GINA) guidelines were followed for subse-
quent management and categorization of asthma 
severity 19. For COPD, the diagnosis followed the 
GOLD criteria eligibility. Exclusion criteria included 
current smokers, individuals with other severe lung 
diseases such as lung cancer or pulmonary fibrosis, 
those with significant co-morbid conditions that 
could affect respiratory health, such as severe 
cardiovascular diseases, individuals unable to 
perform spirometry due to physical or cognitive 
limitations, and those with a recent acute respiratory 
infection within the last 4 weeks. Smokers and 
subjects with other severe lung diseases besides 
COPD (e.g., lung cancer or pulmonary fibrosis) were 
excluded, as they might function as confounders.
The daily air quality data for Jamshoro was obtained 
from the Local Environmental Protection Agency. 
They were most interested in the following pollutants 
that they measured: particulate matter (PM10 and 
PM2. 5): nitrogen dioxide (NO2), Sulphur dioxide, 
anion-sulfide, and ozone. These pollutants were 
chosen because of their established connections to 
respiratory health outcomes as well as for being 
common urban air contaminants. Concentrations 
were averaged and the number of days with air 
pollution higher than guideline values set by the 
World Health Organization (WHO) was identified.
PM10 (Particulate Matter ≤ 10 micrometers): These 
coarse airborne particles, found in dust, pollen, and 
through combustion, easily slip into our lungs and 
can lead to respiratory issues or deteriorate health if 
levels get too high.

PM2.5 (Particulate Matter ≤ 2.5 micrometers): 
Termed as "fine" particulate matter for its tiny size, it 
penetrates deepest into our respiratory tract and is 
implicated in serious illnesses like heart and lung 
disease. Vehicles burning gas and diesel, industrial 
processes producing goods, and home heating 
generate much of this pervasive pollution.

NO2 (Nitrogen Dioxide): A gaseous pollutant chiefly 
from traffic and other processes involving combus-
tion, it can irritate and inflame lung tissue, weaken 
our immune defenses against infection, and exacer-
bate existing respiratory problems like asthma.

SO2 (Sulfur Dioxide): Principally emitted by power 
plants and industrial operations fueled by fossil fuels, 

this airborne gas has been shown to cause breath-
ing problems, especially in asthma sufferers, while 
also worsening overall air quality through contribu-
tions to fine particle formation and acid rain.”

Study endpoints were health outcomes measured 
by spirometry and a validated, structured question-
naire for respiratory symptom exacerbations. 
Spirometry testing was performed according to the 
standards of the American Thoracic Society/Euro-
pean Respiratory Society (ATS/ERS), measuring 
Forced Expiratory Volume at one second (FEV1) in 
liters, Total Lung Capacity on Body Plethysmograph 
Technique and Residue Functional Capacity Trough 
Helium method. Exacerbations were defined as an 
increase in required action from the medical team 
(e. g new medication, hospital, or visits to the emer-
gency department) within 12 months preceding 
diagnosis. Moreover, age and sex as well as occu-
pational exposure to pollutants were separately 
recorded to account for possible confounding 
effects.

The data was analysed through SPSS version 26.0 
software. Descriptive Statistics Participant charac-
teristics, air quality data, and health outcomes were 
summarized using descriptive statistics. The associa-
tion of air quality indices with lung function measure-
ments was examined by using Pearson’s correlation 
coefficients. Independent predictors of respiratory 
exacerbations were identified using multiple regres-
sion analysis that controlled demographic and 
clinical variables. Significantly different values p < 
0.05

Ethical issues involved getting informed consent 
from participants before participating in this study 
and that the data collection was treated confiden-
tially, which all took place anonymously.

RESULTS
In this section, we report the results found after 
correlating air quality indices and chronic respirato-
ry disease exacerbation, specifically asthma & 
COPD, works done in Jamshoro only. Using data 
from three hundred participants, the study explores 
long-term exposure to particulate matter (PM10 and 
PM2. Sulphur dioxide (SO2) and respiratory health 
outcomes.
Three hundred participants, including 150 patients 
diagnosed with asthma and an equal number of 
those suffering from COPD. The baseline demo-
graphic and clinical characteristics of the sample 
are shown in Table 1.
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INTRODUCTION
Air contamination is a crucial public health issue, 
specifically in crowded urban cores with significant 
industrial activities and vehicle emissions1,2,3. Past 
research consistently shows that atmospheric pollu-
tion can lead to numerous health issues, especially 
respiratory diseases like asthma and chronic 
obstructive pulmonary disease 4,5,6. This investigation 
aims to analyze the relationship between air quality 
indices and exacerbations of asthma and COPD 
among residents of Jamshoro, a region known for its 
high pollution levels from industrial and vehicular 
sources 7,8.

Jamshoro faces similar air quality challenges as 
other urban centers due to its industrial and geopo-
litical factors9. Locals are exposed to toxins such as 
particulate matter, nitrogen dioxide, and sulfur 
dioxide, all of which negatively impact respiratory 
health 10,11. Few studies have explored the relation-
ship between these pollutants and respiratory 
disease outbreaks, making this investigation critical 
for understanding the public health outcomes in 
Jamshoro12. The connection between air quality 
and respiratory health is a longstanding concern in 
environmental health research 13. Atmospheric 
pollution remains a significant public health 
concern, particularly in densely populated industrial 
areas like Jamshoro, where the prevalence of 
chronic respiratory diseases is rising 14.

This investigation provides evidence that pollutants, 
such as particulate matter, nitrogen dioxide, and 
sulfur dioxide, can exacerbate asthma and chronic 
obstructive pulmonary disease by triggering an 
irritative response in lung tissue, reducing pulmonary 
function, and worsening symptoms 6,12. Persistent 
exposure to these pollutants not only worsens respi-
ratory diseases but also affects mortality and 
morbidity15,16. Recent research highlights the direct 
toxicity of nearby pollution, including fine particu-
late matter and nitrogen dioxide, even at concen-
trations below standard air quality thresholds 1,3,7.

In Jamshoro, industrial emissions, traffic congestion, 
and seasonal atmospheric variations further 
degrade the pollution profile8. Different population 
groups, such as industrial workers and the elderly, 
face varying levels of risk, emphasizing the need for 
comprehensive air quality management strate-
gies¹4. Tailored strategies are essential for managing 

air quality and protecting vulnerable populations in 
specific societal and environmental contexts¹².

This research will contribute to the current literature 
by exploring the link between air quality indices and 
respiratory disease outbreaks in Jamshoro. By com-
bining laboratory tests and demographic surveys, 
this study aims to provide objective evidence of the 
impact of air pollution on asthma and chronic 
obstructive pulmonary disease patients¹0. The 
findings will inform public health policies and 
interventions aimed at reducing the respiratory 
health impacts of air pollution¹³. The rationale for this 
study stems from the increasing prevalence of respi-
ratory illnesses in regions with poor air quality, such as 
Jamshoro, where industrial emissions and vehicle 
traffic contribute significantly to pollution levels. 
Understanding the link between air contamination 
and respiratory disease exacerbations will provide 
valuable insights for public health interventions. By 
identifying key pollutants and their health impacts, 
this research will inform policy measures aimed at 
improving air quality and reducing the burden of 
asthma and COPD on the local population14,16.

METHODS
This cross-sectional study was conducted, from 
August 2023 to February 2024 at Liaquat University of 
Medical and Health Sciences, Jamshoro. The study 
was approved by the Institutional Review Commit-
tee ERC letter no 14287/23/081. The study methodol-
ogy consists of four major components: (a) selecting 
the participants, (b) collecting air quality data, (c) 
measuring health outcomes, and followed by statis-
tical analysis.

Participants were recruited from outpatient clinics of 
Liaquat University Hospital in Jamshoro specializing 
in respiratory diseases. The sample size was calculat-
ed using OpenEpi software, considering a preva-
lence of asthma and COPD in Pakistan of approxi-
mately 10% and 8%, respectively. Previous epidemi-
ological data were used to determine a sample size 
of 300 subjects, ensuring adequate power to test 
associations with significant effects. A purposive 
sampling technique was employed to select 
subjects based on specific criteria related to the 
study objectives. The sample size was calculated 
with a 95% confidence interval and a 5% margin of 
error, ensuring the reliability and precision of the 
study findings4. Adults (aged over 18 years) with a 

DISCUSSION
The results of this study determined that people living 
in Jamshoro are at much higher risk than the rest of 
the world with regard to all types of respiratory 
illnesses, mainly due to high levels of air pollution in 
the area, and chronic ailments such as asthma and 
COPD in particular. This corresponds to previous 
studies demonstrating that the outside air pollution 
level, in particular for cities or industrial regions, 
aggravates respiratory conditions 16,17. Jamshoro 
faces its own set of challenges, similar to those 
observed in the United States, as noted by Collins, 
who identified comparable patterns in the environ-
mental issues affecting Jamshoro18. A similar situa-
tion is present here about the causes of environmen-
tal pollution in cities such as Lahore, Karachi, and 
Multan. Increasing industrial waste discharge, and 
urban traffic together with factory pollution, espe-
cially smoke and noise from generators, have made 
the area unhealthy for the people.

In our study, it was found that in the patients suffer-
ing from chronic obstructive pulmonary disease 
(COPD) or asthma, high concentrations of PM10 
and NO2 were a significant risk factor for lung func-
tion impairment and decreased quality of life (Table 
3). Quite similarly, earlier investigations have also 
brought out a detrimental effect of particulate 
matter on the health of the population19,20. Pertain-
ing to the above conditions, the present data also 
shows that these pollutants, namely PM10 and NO2
in higher concentrations, are associated with deteri-
orated lung status as demonstrated by the decline 
of FEV1. This adds to the establishment of the fact 
that these pollutants are related to respiratory 
diseases, especially pulmonary emphysema21. The 
alveolar particulate matter (PM10 and PM2.5) goes 
to the lung’s gas-exchanging part, thus inducing 
inflammation and prostaglandin release, worsening 
already existing inflammation and causing damage 
in the long run. These finding patterns of study have 
fairly reported similar findings22,23. Moreover, these 
internal and external inflammation factors have 
increased the discomfort at that time, but have also 
had detrimental effects on the prognosis of diseases 
such as asthma and COPD in the long term.

As an additional point, the research mentions that 
people who have been chronically exposed to air 
pollution lower their immune response, and this is 
greater in people predisposed genetically. This 
aggravates chronic inflammation and immune 
system dysregulation as pointed out in other studies 
24. Increases in these factors make the risk of present-
ing with more severe symptoms and high inflamma-
tion much greater in susceptible populations. The 
results of the chi-squared test (Table 2) show that, 
amongst other things, the evaluation of air pollution 
contributes towards the persistence of chronic 
symptoms such as respiratory infections and pneu-

monia. This is supported by evidence indicating that 
pollution is one of the determinants of increasing 
numbers of disease exacerbations25. In our study, we 
found that study subjects residing in high pollution 
zones were nearly three times more likely to experi-
ence asthma or COPD exacerbations than those 
residing in low pollution zones, consistent with other 
studies26.

As seen in previous research on respiratory exacer-
bations, PM10 was found to be a predictor of future 
severe respiratory symptoms in the multivariate 
regression analysis. Unfortunately, nitrogen dioxide 
(NO2) was not found anywhere in the study, which 
implies that NO2 may not be the main cause of respi-
ratory illnesses, as is the case with particulate 
matter27. This accumulation of evidence for restric-
tive lung disease should compel authorities to imple-
ment air quality policies and measures, especially in 
cities like Jamshoro, with potential air pollution from 
both factories and motor vehicles²8.

CONCLUSIONS
Our research concludes that air pollution, especially 
high levels of PM10 and NO2, can significantly 
aggravate chronic respiratory diseases such as 
asthma or COPD in Jamshoro. The results reveal a 
direct link between bad air quality and diminished 
lung function. Population with diseases of the 
airways have lower forced expiratory volume in one 
second (FEV1) levels. Especially those with pre-exist-
ing conditions who form a vulnerable group. The 
findings further underscore the need for public 
health campaigns focused on specific groups, 
continuous monitoring of air quality, and rigorous 
implementation of policy to control pollution sourc-
es.
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DISCUSSION
OSCC has high global prevalence predominantly 
affects males, notably in Pakistan, where it ranks as 
the most prevalent cancer according to Globocan 
20243, 24. Staging plays a pivotal role in the manage-
ment of cancer patients, guiding treatment deci-

sions and prognostic assessments. DOI, which was 
incorporated in the sixth edition of cancer staging 
manual enhances data precision. DOI’s inclusion 
influences the T category, underscoring the impor-
tance of distinguishing between superficial and 
deeply invasive tumors11.

Higher DOI has been associated to an increased risk 
of lymph node metastasis, poor survival and reoc-
currence in early-stage OSCC11-13.  It is a strong 
predictor of tongue cancer and a crucial compo-
nent of preoperative staging14.Our findings offer 
insight on the relationship between tumor stage, 
DOI, and other clinicopathological features in 
patients with OSCC.

Our results demonstrated no correlation between 
DOI and Tumor Size, Nodal Stage or Overall Tumor 
Stage, which contrasts with other research indicat-
ing that DOI improves patient risk categorization 
and prognostic accuracy15, 16. Wunchel et. al in 2020 
emphasized the use of DOI evaluation in early-stage 
OSCC17.

We found no significant variance in the DOI 
between tumor stages contrasting with other 
studies11, 12. However a positive correlation was seen 
between DOI and variables such as tumor site, 
perineural invasion, and lymphovascular invasion. 
Conversely, a weakly negative correlation was 
identified with patient age consistent with the 
findings reported by Abidi. et al. in 2020, where no 
association was seen with patient’s age. These 
findings highlight the significance of tumor stage in 
predicting DOI and justify the inclusion of DOI in TNM 
staging for OSCC. Furthermore, moderate to 
positive link between DOI and tumor stage was 
observed, which is consistent with other researches 
indicating that DOI assessment improves patient risk 
categorization and prognosis accuracy15, 16.  A 
positive correlation was seen between DOI and 
variables such as tumor site, perineural invasion, and 
lymph vascular invasion Conversely, a weakly nega-
tive correlation was identified with patient age, 
consistent with the findings reported by Abidi et al. in 
2020 where no association was seen with age20.Our 
results also align with findings reported by Maheer et 
al. in 2020, where DOI was significantly associated 
with Lymph vascular invasion cross different DOI 
categories18. Sheikh et al., however, reported that 
younger patients with “OSCC” tend to have 
increased DOI21.

Perineural invasion in OSCC is found to be more 
common with deeper tumor depth similar to our 
study13. DOI was also reported to be distinct from TT 
as it represents the invasive behavior of the tumor19, 

22, and 23. Understanding the impact of clinicopatho-
logical variables on DOI can assist clinicians in tailor-
ing treatment approaches and predicting 
outcomes17, 25.

Our study has certain limitations, such as small 
sample size and variability in DOI measurement; 
also, a lack of longitudinal data and a narrow scope 
of factors may restrict the depth of analysis and 
applicability of the results. Despite these limitations, 

this study offers a detailed analysis of Depth of 
Invasion with several clinicopathological parame-
ters, providing useful insights into OSCC progression 
and treatment planning. To corroborate these 
findings, more studies with bigger, more diverse 
populations are required.

CONCLUSION
The study highlights the importance of Depth of 
Invasion (DOI) in OSCC diagnosis, but found no 
correlation with tumor size, nodal stage, or overall 
tumor stage. DOI is useful for assessing tumor aggres-
siveness and differentiation but does not predict 
tumor size, lymphatic spread, or overall staging. 
Further research is needed to understand DOI's 
effect on OSCC management.
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confirmed diagnosis of asthma, made clinically 
based on a comprehensive medical history and 
physical examination, were eligible for inclusion. 
Asthma diagnosis was confirmed by a clinician using 
established criteria, while the Global Initiative for 
Asthma (GINA) guidelines were followed for subse-
quent management and categorization of asthma 
severity 19. For COPD, the diagnosis followed the 
GOLD criteria eligibility. Exclusion criteria included 
current smokers, individuals with other severe lung 
diseases such as lung cancer or pulmonary fibrosis, 
those with significant co-morbid conditions that 
could affect respiratory health, such as severe 
cardiovascular diseases, individuals unable to 
perform spirometry due to physical or cognitive 
limitations, and those with a recent acute respiratory 
infection within the last 4 weeks. Smokers and 
subjects with other severe lung diseases besides 
COPD (e.g., lung cancer or pulmonary fibrosis) were 
excluded, as they might function as confounders.
The daily air quality data for Jamshoro was obtained 
from the Local Environmental Protection Agency. 
They were most interested in the following pollutants 
that they measured: particulate matter (PM10 and 
PM2. 5): nitrogen dioxide (NO2), Sulphur dioxide, 
anion-sulfide, and ozone. These pollutants were 
chosen because of their established connections to 
respiratory health outcomes as well as for being 
common urban air contaminants. Concentrations 
were averaged and the number of days with air 
pollution higher than guideline values set by the 
World Health Organization (WHO) was identified.
PM10 (Particulate Matter ≤ 10 micrometers): These 
coarse airborne particles, found in dust, pollen, and 
through combustion, easily slip into our lungs and 
can lead to respiratory issues or deteriorate health if 
levels get too high.

PM2.5 (Particulate Matter ≤ 2.5 micrometers): 
Termed as "fine" particulate matter for its tiny size, it 
penetrates deepest into our respiratory tract and is 
implicated in serious illnesses like heart and lung 
disease. Vehicles burning gas and diesel, industrial 
processes producing goods, and home heating 
generate much of this pervasive pollution.

NO2 (Nitrogen Dioxide): A gaseous pollutant chiefly 
from traffic and other processes involving combus-
tion, it can irritate and inflame lung tissue, weaken 
our immune defenses against infection, and exacer-
bate existing respiratory problems like asthma.

SO2 (Sulfur Dioxide): Principally emitted by power 
plants and industrial operations fueled by fossil fuels, 

this airborne gas has been shown to cause breath-
ing problems, especially in asthma sufferers, while 
also worsening overall air quality through contribu-
tions to fine particle formation and acid rain.”

Study endpoints were health outcomes measured 
by spirometry and a validated, structured question-
naire for respiratory symptom exacerbations. 
Spirometry testing was performed according to the 
standards of the American Thoracic Society/Euro-
pean Respiratory Society (ATS/ERS), measuring 
Forced Expiratory Volume at one second (FEV1) in 
liters, Total Lung Capacity on Body Plethysmograph 
Technique and Residue Functional Capacity Trough 
Helium method. Exacerbations were defined as an 
increase in required action from the medical team 
(e. g new medication, hospital, or visits to the emer-
gency department) within 12 months preceding 
diagnosis. Moreover, age and sex as well as occu-
pational exposure to pollutants were separately 
recorded to account for possible confounding 
effects.

The data was analysed through SPSS version 26.0 
software. Descriptive Statistics Participant charac-
teristics, air quality data, and health outcomes were 
summarized using descriptive statistics. The associa-
tion of air quality indices with lung function measure-
ments was examined by using Pearson’s correlation 
coefficients. Independent predictors of respiratory 
exacerbations were identified using multiple regres-
sion analysis that controlled demographic and 
clinical variables. Significantly different values p < 
0.05

Ethical issues involved getting informed consent 
from participants before participating in this study 
and that the data collection was treated confiden-
tially, which all took place anonymously.

RESULTS
In this section, we report the results found after 
correlating air quality indices and chronic respirato-
ry disease exacerbation, specifically asthma & 
COPD, works done in Jamshoro only. Using data 
from three hundred participants, the study explores 
long-term exposure to particulate matter (PM10 and 
PM2. Sulphur dioxide (SO2) and respiratory health 
outcomes.
Three hundred participants, including 150 patients 
diagnosed with asthma and an equal number of 
those suffering from COPD. The baseline demo-
graphic and clinical characteristics of the sample 
are shown in Table 1.
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DISCUSSION
The results of this study determined that people living 
in Jamshoro are at much higher risk than the rest of 
the world with regard to all types of respiratory 
illnesses, mainly due to high levels of air pollution in 
the area, and chronic ailments such as asthma and 
COPD in particular. This corresponds to previous 
studies demonstrating that the outside air pollution 
level, in particular for cities or industrial regions, 
aggravates respiratory conditions 16,17. Jamshoro 
faces its own set of challenges, similar to those 
observed in the United States, as noted by Collins, 
who identified comparable patterns in the environ-
mental issues affecting Jamshoro18. A similar situa-
tion is present here about the causes of environmen-
tal pollution in cities such as Lahore, Karachi, and 
Multan. Increasing industrial waste discharge, and 
urban traffic together with factory pollution, espe-
cially smoke and noise from generators, have made 
the area unhealthy for the people.

In our study, it was found that in the patients suffer-
ing from chronic obstructive pulmonary disease 
(COPD) or asthma, high concentrations of PM10 
and NO2 were a significant risk factor for lung func-
tion impairment and decreased quality of life (Table 
3). Quite similarly, earlier investigations have also 
brought out a detrimental effect of particulate 
matter on the health of the population19,20. Pertain-
ing to the above conditions, the present data also 
shows that these pollutants, namely PM10 and NO2
in higher concentrations, are associated with deteri-
orated lung status as demonstrated by the decline 
of FEV1. This adds to the establishment of the fact 
that these pollutants are related to respiratory 
diseases, especially pulmonary emphysema21. The 
alveolar particulate matter (PM10 and PM2.5) goes 
to the lung’s gas-exchanging part, thus inducing 
inflammation and prostaglandin release, worsening 
already existing inflammation and causing damage 
in the long run. These finding patterns of study have 
fairly reported similar findings22,23. Moreover, these 
internal and external inflammation factors have 
increased the discomfort at that time, but have also 
had detrimental effects on the prognosis of diseases 
such as asthma and COPD in the long term.

As an additional point, the research mentions that 
people who have been chronically exposed to air 
pollution lower their immune response, and this is 
greater in people predisposed genetically. This 
aggravates chronic inflammation and immune 
system dysregulation as pointed out in other studies 
24. Increases in these factors make the risk of present-
ing with more severe symptoms and high inflamma-
tion much greater in susceptible populations. The 
results of the chi-squared test (Table 2) show that, 
amongst other things, the evaluation of air pollution 
contributes towards the persistence of chronic 
symptoms such as respiratory infections and pneu-

monia. This is supported by evidence indicating that 
pollution is one of the determinants of increasing 
numbers of disease exacerbations25. In our study, we 
found that study subjects residing in high pollution 
zones were nearly three times more likely to experi-
ence asthma or COPD exacerbations than those 
residing in low pollution zones, consistent with other 
studies26.

As seen in previous research on respiratory exacer-
bations, PM10 was found to be a predictor of future 
severe respiratory symptoms in the multivariate 
regression analysis. Unfortunately, nitrogen dioxide 
(NO2) was not found anywhere in the study, which 
implies that NO2 may not be the main cause of respi-
ratory illnesses, as is the case with particulate 
matter27. This accumulation of evidence for restric-
tive lung disease should compel authorities to imple-
ment air quality policies and measures, especially in 
cities like Jamshoro, with potential air pollution from 
both factories and motor vehicles²8.

CONCLUSIONS
Our research concludes that air pollution, especially 
high levels of PM10 and NO2, can significantly 
aggravate chronic respiratory diseases such as 
asthma or COPD in Jamshoro. The results reveal a 
direct link between bad air quality and diminished 
lung function. Population with diseases of the 
airways have lower forced expiratory volume in one 
second (FEV1) levels. Especially those with pre-exist-
ing conditions who form a vulnerable group. The 
findings further underscore the need for public 
health campaigns focused on specific groups, 
continuous monitoring of air quality, and rigorous 
implementation of policy to control pollution sourc-
es.
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DISCUSSION
OSCC has high global prevalence predominantly 
affects males, notably in Pakistan, where it ranks as 
the most prevalent cancer according to Globocan 
20243, 24. Staging plays a pivotal role in the manage-
ment of cancer patients, guiding treatment deci-

sions and prognostic assessments. DOI, which was 
incorporated in the sixth edition of cancer staging 
manual enhances data precision. DOI’s inclusion 
influences the T category, underscoring the impor-
tance of distinguishing between superficial and 
deeply invasive tumors11.

Higher DOI has been associated to an increased risk 
of lymph node metastasis, poor survival and reoc-
currence in early-stage OSCC11-13.  It is a strong 
predictor of tongue cancer and a crucial compo-
nent of preoperative staging14.Our findings offer 
insight on the relationship between tumor stage, 
DOI, and other clinicopathological features in 
patients with OSCC.

Our results demonstrated no correlation between 
DOI and Tumor Size, Nodal Stage or Overall Tumor 
Stage, which contrasts with other research indicat-
ing that DOI improves patient risk categorization 
and prognostic accuracy15, 16. Wunchel et. al in 2020 
emphasized the use of DOI evaluation in early-stage 
OSCC17.

We found no significant variance in the DOI 
between tumor stages contrasting with other 
studies11, 12. However a positive correlation was seen 
between DOI and variables such as tumor site, 
perineural invasion, and lymphovascular invasion. 
Conversely, a weakly negative correlation was 
identified with patient age consistent with the 
findings reported by Abidi. et al. in 2020, where no 
association was seen with patient’s age. These 
findings highlight the significance of tumor stage in 
predicting DOI and justify the inclusion of DOI in TNM 
staging for OSCC. Furthermore, moderate to 
positive link between DOI and tumor stage was 
observed, which is consistent with other researches 
indicating that DOI assessment improves patient risk 
categorization and prognosis accuracy15, 16.  A 
positive correlation was seen between DOI and 
variables such as tumor site, perineural invasion, and 
lymph vascular invasion Conversely, a weakly nega-
tive correlation was identified with patient age, 
consistent with the findings reported by Abidi et al. in 
2020 where no association was seen with age20.Our 
results also align with findings reported by Maheer et 
al. in 2020, where DOI was significantly associated 
with Lymph vascular invasion cross different DOI 
categories18. Sheikh et al., however, reported that 
younger patients with “OSCC” tend to have 
increased DOI21.

Perineural invasion in OSCC is found to be more 
common with deeper tumor depth similar to our 
study13. DOI was also reported to be distinct from TT 
as it represents the invasive behavior of the tumor19, 

22, and 23. Understanding the impact of clinicopatho-
logical variables on DOI can assist clinicians in tailor-
ing treatment approaches and predicting 
outcomes17, 25.

Our study has certain limitations, such as small 
sample size and variability in DOI measurement; 
also, a lack of longitudinal data and a narrow scope 
of factors may restrict the depth of analysis and 
applicability of the results. Despite these limitations, 

this study offers a detailed analysis of Depth of 
Invasion with several clinicopathological parame-
ters, providing useful insights into OSCC progression 
and treatment planning. To corroborate these 
findings, more studies with bigger, more diverse 
populations are required.

CONCLUSION
The study highlights the importance of Depth of 
Invasion (DOI) in OSCC diagnosis, but found no 
correlation with tumor size, nodal stage, or overall 
tumor stage. DOI is useful for assessing tumor aggres-
siveness and differentiation but does not predict 
tumor size, lymphatic spread, or overall staging. 
Further research is needed to understand DOI's 
effect on OSCC management.
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Characteristic Asthma (n=150) COPD (n=150) Total (n=300) 

Mean Age (years) 45.2 ± 12.5 62.8 ± 10.4 54.0 ± 13.5 

Gender (Male/Female) 70/80 100/50 170/130 

Mean BMI (kg/m ) 25.3 ± 4.2 26.1 ± 5.1 25.7 ± 4.7 

Co-Morbidities (%) 40 (26.7%) 60 (40.0%) 100 (33.3%) 

Table 1: Basic Characteristics of Participants 

Table 1 presents the basic characteristics of participants in the study, divided into two groups: 
those with asthma (n=150) and those with COPD (n=150), with a total of 300 participants. The 
mean age for the asthma group is 45.2 years, while for the COPD group, it is 62.8 years, with an 
overall mean age of 54.0 years. Gender distribution shows a higher percentage of males in the 
COPD group (100 males vs. 50 females) compared to the asthma group (70 males vs. 80 females). 
The mean BMI is slightly higher in the COPD group at 26.1 kg/m  compared to 25.3 kg/m  in the 
asthma group, with an overall mean of 25.7 kg/m . Co-morbidities are more common in the COPD 
group, with 40.0% affected, compared to 26.7% in the asthma group, resulting in an overall co-
morbidity rate of 33.3%. 

Occupational Exposure Type Asthma (n=150) COPD (n=150) Total (n=300) 

Industrial Workers 25 (16.7%) 50 (33.3%) 75 (25.0%) 

Traffic-related Workers 15 (10.0%) 20 (13.3%) 35 (11.7%) 

Agricultural Workers 10 (6.7%) 10 (6.7%) 20 (6.7%) 

Office Workers 5 (3.3%) 15 (10.0%) 20 (6.7%) 

Other 10 (6.7%) 15 (10.0%) 25 (8.3%) 

No Occupational Exposure 85 (56.7%) 40 (26.7%) 125 (41.7%) 

Table 2: Occupational Exposure Details 

Table 2 shows the occupational exposure details of asthma (n=150) and COPD (n=150) 
participants. A higher proportion of COPD patients (33.3%) are industrial workers compared to 
asthma patients (16.7%). Traffic-related, agricultural, and office workers show smaller 
percentages, while 56.7% of asthma patients have no occupational exposure, compared to 26.7% 
in the COPD group. 
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DISCUSSION
The results of this study determined that people living 
in Jamshoro are at much higher risk than the rest of 
the world with regard to all types of respiratory 
illnesses, mainly due to high levels of air pollution in 
the area, and chronic ailments such as asthma and 
COPD in particular. This corresponds to previous 
studies demonstrating that the outside air pollution 
level, in particular for cities or industrial regions, 
aggravates respiratory conditions 16,17. Jamshoro 
faces its own set of challenges, similar to those 
observed in the United States, as noted by Collins, 
who identified comparable patterns in the environ-
mental issues affecting Jamshoro18. A similar situa-
tion is present here about the causes of environmen-
tal pollution in cities such as Lahore, Karachi, and 
Multan. Increasing industrial waste discharge, and 
urban traffic together with factory pollution, espe-
cially smoke and noise from generators, have made 
the area unhealthy for the people.

In our study, it was found that in the patients suffer-
ing from chronic obstructive pulmonary disease 
(COPD) or asthma, high concentrations of PM10 
and NO2 were a significant risk factor for lung func-
tion impairment and decreased quality of life (Table 
3). Quite similarly, earlier investigations have also 
brought out a detrimental effect of particulate 
matter on the health of the population19,20. Pertain-
ing to the above conditions, the present data also 
shows that these pollutants, namely PM10 and NO2
in higher concentrations, are associated with deteri-
orated lung status as demonstrated by the decline 
of FEV1. This adds to the establishment of the fact 
that these pollutants are related to respiratory 
diseases, especially pulmonary emphysema21. The 
alveolar particulate matter (PM10 and PM2.5) goes 
to the lung’s gas-exchanging part, thus inducing 
inflammation and prostaglandin release, worsening 
already existing inflammation and causing damage 
in the long run. These finding patterns of study have 
fairly reported similar findings22,23. Moreover, these 
internal and external inflammation factors have 
increased the discomfort at that time, but have also 
had detrimental effects on the prognosis of diseases 
such as asthma and COPD in the long term.

As an additional point, the research mentions that 
people who have been chronically exposed to air 
pollution lower their immune response, and this is 
greater in people predisposed genetically. This 
aggravates chronic inflammation and immune 
system dysregulation as pointed out in other studies 
24. Increases in these factors make the risk of present-
ing with more severe symptoms and high inflamma-
tion much greater in susceptible populations. The 
results of the chi-squared test (Table 2) show that, 
amongst other things, the evaluation of air pollution 
contributes towards the persistence of chronic 
symptoms such as respiratory infections and pneu-

monia. This is supported by evidence indicating that 
pollution is one of the determinants of increasing 
numbers of disease exacerbations25. In our study, we 
found that study subjects residing in high pollution 
zones were nearly three times more likely to experi-
ence asthma or COPD exacerbations than those 
residing in low pollution zones, consistent with other 
studies26.

As seen in previous research on respiratory exacer-
bations, PM10 was found to be a predictor of future 
severe respiratory symptoms in the multivariate 
regression analysis. Unfortunately, nitrogen dioxide 
(NO2) was not found anywhere in the study, which 
implies that NO2 may not be the main cause of respi-
ratory illnesses, as is the case with particulate 
matter27. This accumulation of evidence for restric-
tive lung disease should compel authorities to imple-
ment air quality policies and measures, especially in 
cities like Jamshoro, with potential air pollution from 
both factories and motor vehicles²8.

CONCLUSIONS
Our research concludes that air pollution, especially 
high levels of PM10 and NO2, can significantly 
aggravate chronic respiratory diseases such as 
asthma or COPD in Jamshoro. The results reveal a 
direct link between bad air quality and diminished 
lung function. Population with diseases of the 
airways have lower forced expiratory volume in one 
second (FEV1) levels. Especially those with pre-exist-
ing conditions who form a vulnerable group. The 
findings further underscore the need for public 
health campaigns focused on specific groups, 
continuous monitoring of air quality, and rigorous 
implementation of policy to control pollution sourc-
es.
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DISCUSSION
OSCC has high global prevalence predominantly 
affects males, notably in Pakistan, where it ranks as 
the most prevalent cancer according to Globocan 
20243, 24. Staging plays a pivotal role in the manage-
ment of cancer patients, guiding treatment deci-

sions and prognostic assessments. DOI, which was 
incorporated in the sixth edition of cancer staging 
manual enhances data precision. DOI’s inclusion 
influences the T category, underscoring the impor-
tance of distinguishing between superficial and 
deeply invasive tumors11.

Higher DOI has been associated to an increased risk 
of lymph node metastasis, poor survival and reoc-
currence in early-stage OSCC11-13.  It is a strong 
predictor of tongue cancer and a crucial compo-
nent of preoperative staging14.Our findings offer 
insight on the relationship between tumor stage, 
DOI, and other clinicopathological features in 
patients with OSCC.

Our results demonstrated no correlation between 
DOI and Tumor Size, Nodal Stage or Overall Tumor 
Stage, which contrasts with other research indicat-
ing that DOI improves patient risk categorization 
and prognostic accuracy15, 16. Wunchel et. al in 2020 
emphasized the use of DOI evaluation in early-stage 
OSCC17.

We found no significant variance in the DOI 
between tumor stages contrasting with other 
studies11, 12. However a positive correlation was seen 
between DOI and variables such as tumor site, 
perineural invasion, and lymphovascular invasion. 
Conversely, a weakly negative correlation was 
identified with patient age consistent with the 
findings reported by Abidi. et al. in 2020, where no 
association was seen with patient’s age. These 
findings highlight the significance of tumor stage in 
predicting DOI and justify the inclusion of DOI in TNM 
staging for OSCC. Furthermore, moderate to 
positive link between DOI and tumor stage was 
observed, which is consistent with other researches 
indicating that DOI assessment improves patient risk 
categorization and prognosis accuracy15, 16.  A 
positive correlation was seen between DOI and 
variables such as tumor site, perineural invasion, and 
lymph vascular invasion Conversely, a weakly nega-
tive correlation was identified with patient age, 
consistent with the findings reported by Abidi et al. in 
2020 where no association was seen with age20.Our 
results also align with findings reported by Maheer et 
al. in 2020, where DOI was significantly associated 
with Lymph vascular invasion cross different DOI 
categories18. Sheikh et al., however, reported that 
younger patients with “OSCC” tend to have 
increased DOI21.

Perineural invasion in OSCC is found to be more 
common with deeper tumor depth similar to our 
study13. DOI was also reported to be distinct from TT 
as it represents the invasive behavior of the tumor19, 

22, and 23. Understanding the impact of clinicopatho-
logical variables on DOI can assist clinicians in tailor-
ing treatment approaches and predicting 
outcomes17, 25.

Our study has certain limitations, such as small 
sample size and variability in DOI measurement; 
also, a lack of longitudinal data and a narrow scope 
of factors may restrict the depth of analysis and 
applicability of the results. Despite these limitations, 

this study offers a detailed analysis of Depth of 
Invasion with several clinicopathological parame-
ters, providing useful insights into OSCC progression 
and treatment planning. To corroborate these 
findings, more studies with bigger, more diverse 
populations are required.

CONCLUSION
The study highlights the importance of Depth of 
Invasion (DOI) in OSCC diagnosis, but found no 
correlation with tumor size, nodal stage, or overall 
tumor stage. DOI is useful for assessing tumor aggres-
siveness and differentiation but does not predict 
tumor size, lymphatic spread, or overall staging. 
Further research is needed to understand DOI's 
effect on OSCC management.
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The accompanying bar graph visualizes these trends, highlighting the higher prevalence of COPD 
among industrial workers and the greater number of asthma cases with no occupational 
exposure. This comparison illustrates the differing occupational risk profiles between the two 
groups. 

Number of Hospital Visits Asthma (n=150) COPD (n=150) Total (n=300) 

0-1 Visits 80 (53.3%) 50 (33.3%) 130 (43.3%) 

2-3 Visits 40 (26.7%) 60 (40.0%) 100 (33.3%) 

4-5 Visits 20 (13.3%) 25 (16.7%) 45 (15.0%) 

>5 Visits 10 (6.7%) 15 (10.0%) 25 (8.3%) 

Table 3: Frequency of Hospital Visits for Exacerbations

 

Table 3 summarizes the frequency of hospital visits for exacerbations among asthma and COPD 
patients. In the asthma group, 53.3% reported 0-1 visits, compared to 33.3% in the COPD group. 
Conversely, a higher percentage of COPD patients (40.0%) reported 2-3 visits compared to 26.7% 
in the asthma group. For 4-5 visits, the percentages are relatively close, with 16.7% of COPD 
patients and 13.3% of asthma patients. A small proportion of participants in both groups reported 
more than 5 visits, with 6.7% in the asthma group and 10.0% in the COPD group. 

Pollutant Mean Concentration ( g/m ) ± S.D. 

PM10 85.4 ± 12.5 

PM2.5 45.2 ± 8.3 

NO2 32.8 ± 5.9 

SO2 14.7 ± 2.4 

Table 4: Average Concentrations of Air Pollutants 
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DISCUSSION
The results of this study determined that people living 
in Jamshoro are at much higher risk than the rest of 
the world with regard to all types of respiratory 
illnesses, mainly due to high levels of air pollution in 
the area, and chronic ailments such as asthma and 
COPD in particular. This corresponds to previous 
studies demonstrating that the outside air pollution 
level, in particular for cities or industrial regions, 
aggravates respiratory conditions 16,17. Jamshoro 
faces its own set of challenges, similar to those 
observed in the United States, as noted by Collins, 
who identified comparable patterns in the environ-
mental issues affecting Jamshoro18. A similar situa-
tion is present here about the causes of environmen-
tal pollution in cities such as Lahore, Karachi, and 
Multan. Increasing industrial waste discharge, and 
urban traffic together with factory pollution, espe-
cially smoke and noise from generators, have made 
the area unhealthy for the people.

In our study, it was found that in the patients suffer-
ing from chronic obstructive pulmonary disease 
(COPD) or asthma, high concentrations of PM10 
and NO2 were a significant risk factor for lung func-
tion impairment and decreased quality of life (Table 
3). Quite similarly, earlier investigations have also 
brought out a detrimental effect of particulate 
matter on the health of the population19,20. Pertain-
ing to the above conditions, the present data also 
shows that these pollutants, namely PM10 and NO2
in higher concentrations, are associated with deteri-
orated lung status as demonstrated by the decline 
of FEV1. This adds to the establishment of the fact 
that these pollutants are related to respiratory 
diseases, especially pulmonary emphysema21. The 
alveolar particulate matter (PM10 and PM2.5) goes 
to the lung’s gas-exchanging part, thus inducing 
inflammation and prostaglandin release, worsening 
already existing inflammation and causing damage 
in the long run. These finding patterns of study have 
fairly reported similar findings22,23. Moreover, these 
internal and external inflammation factors have 
increased the discomfort at that time, but have also 
had detrimental effects on the prognosis of diseases 
such as asthma and COPD in the long term.

As an additional point, the research mentions that 
people who have been chronically exposed to air 
pollution lower their immune response, and this is 
greater in people predisposed genetically. This 
aggravates chronic inflammation and immune 
system dysregulation as pointed out in other studies 
24. Increases in these factors make the risk of present-
ing with more severe symptoms and high inflamma-
tion much greater in susceptible populations. The 
results of the chi-squared test (Table 2) show that, 
amongst other things, the evaluation of air pollution 
contributes towards the persistence of chronic 
symptoms such as respiratory infections and pneu-

monia. This is supported by evidence indicating that 
pollution is one of the determinants of increasing 
numbers of disease exacerbations25. In our study, we 
found that study subjects residing in high pollution 
zones were nearly three times more likely to experi-
ence asthma or COPD exacerbations than those 
residing in low pollution zones, consistent with other 
studies26.

As seen in previous research on respiratory exacer-
bations, PM10 was found to be a predictor of future 
severe respiratory symptoms in the multivariate 
regression analysis. Unfortunately, nitrogen dioxide 
(NO2) was not found anywhere in the study, which 
implies that NO2 may not be the main cause of respi-
ratory illnesses, as is the case with particulate 
matter27. This accumulation of evidence for restric-
tive lung disease should compel authorities to imple-
ment air quality policies and measures, especially in 
cities like Jamshoro, with potential air pollution from 
both factories and motor vehicles²8.

CONCLUSIONS
Our research concludes that air pollution, especially 
high levels of PM10 and NO2, can significantly 
aggravate chronic respiratory diseases such as 
asthma or COPD in Jamshoro. The results reveal a 
direct link between bad air quality and diminished 
lung function. Population with diseases of the 
airways have lower forced expiratory volume in one 
second (FEV1) levels. Especially those with pre-exist-
ing conditions who form a vulnerable group. The 
findings further underscore the need for public 
health campaigns focused on specific groups, 
continuous monitoring of air quality, and rigorous 
implementation of policy to control pollution sourc-
es.
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DISCUSSION
OSCC has high global prevalence predominantly 
affects males, notably in Pakistan, where it ranks as 
the most prevalent cancer according to Globocan 
20243, 24. Staging plays a pivotal role in the manage-
ment of cancer patients, guiding treatment deci-

sions and prognostic assessments. DOI, which was 
incorporated in the sixth edition of cancer staging 
manual enhances data precision. DOI’s inclusion 
influences the T category, underscoring the impor-
tance of distinguishing between superficial and 
deeply invasive tumors11.

Higher DOI has been associated to an increased risk 
of lymph node metastasis, poor survival and reoc-
currence in early-stage OSCC11-13.  It is a strong 
predictor of tongue cancer and a crucial compo-
nent of preoperative staging14.Our findings offer 
insight on the relationship between tumor stage, 
DOI, and other clinicopathological features in 
patients with OSCC.

Our results demonstrated no correlation between 
DOI and Tumor Size, Nodal Stage or Overall Tumor 
Stage, which contrasts with other research indicat-
ing that DOI improves patient risk categorization 
and prognostic accuracy15, 16. Wunchel et. al in 2020 
emphasized the use of DOI evaluation in early-stage 
OSCC17.

We found no significant variance in the DOI 
between tumor stages contrasting with other 
studies11, 12. However a positive correlation was seen 
between DOI and variables such as tumor site, 
perineural invasion, and lymphovascular invasion. 
Conversely, a weakly negative correlation was 
identified with patient age consistent with the 
findings reported by Abidi. et al. in 2020, where no 
association was seen with patient’s age. These 
findings highlight the significance of tumor stage in 
predicting DOI and justify the inclusion of DOI in TNM 
staging for OSCC. Furthermore, moderate to 
positive link between DOI and tumor stage was 
observed, which is consistent with other researches 
indicating that DOI assessment improves patient risk 
categorization and prognosis accuracy15, 16.  A 
positive correlation was seen between DOI and 
variables such as tumor site, perineural invasion, and 
lymph vascular invasion Conversely, a weakly nega-
tive correlation was identified with patient age, 
consistent with the findings reported by Abidi et al. in 
2020 where no association was seen with age20.Our 
results also align with findings reported by Maheer et 
al. in 2020, where DOI was significantly associated 
with Lymph vascular invasion cross different DOI 
categories18. Sheikh et al., however, reported that 
younger patients with “OSCC” tend to have 
increased DOI21.

Perineural invasion in OSCC is found to be more 
common with deeper tumor depth similar to our 
study13. DOI was also reported to be distinct from TT 
as it represents the invasive behavior of the tumor19, 

22, and 23. Understanding the impact of clinicopatho-
logical variables on DOI can assist clinicians in tailor-
ing treatment approaches and predicting 
outcomes17, 25.

Our study has certain limitations, such as small 
sample size and variability in DOI measurement; 
also, a lack of longitudinal data and a narrow scope 
of factors may restrict the depth of analysis and 
applicability of the results. Despite these limitations, 

this study offers a detailed analysis of Depth of 
Invasion with several clinicopathological parame-
ters, providing useful insights into OSCC progression 
and treatment planning. To corroborate these 
findings, more studies with bigger, more diverse 
populations are required.

CONCLUSION
The study highlights the importance of Depth of 
Invasion (DOI) in OSCC diagnosis, but found no 
correlation with tumor size, nodal stage, or overall 
tumor stage. DOI is useful for assessing tumor aggres-
siveness and differentiation but does not predict 
tumor size, lymphatic spread, or overall staging. 
Further research is needed to understand DOI's 
effect on OSCC management.
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Table 4 presents the average concentrations of key air pollutants measured in g/m , along with 
their standard deviations (S.D.). The mean concentration of PM10 is 85.4 ± 12.5 g/m , while PM2.5 
averages 45.2 ± 8.3 g/m . The concentration of nitrogen dioxide (NO2) is 32.8 ± 5.9 g/m , and 
sulfur dioxide (SO2) is recorded at 14.7 ± 2.4 g/m . These values highlight the levels of pollutants 
present in the area and their potential impact on respiratory health. 

Spirometry Parameter Asthma (Mean ± SD) COPD (Mean ± 
SD) 

FEV1 (L) 2.5 ± 0.8 1.4 ± 0.6 

FVC (L) 3.0 ± 0.9 2.0 ± 0.7 

FEV1/FVC Ratio 0.83 ± 0.05 0.70 ± 0.08 

Table 5: Spirometry Results 

Table 5 presents the spirometry results for participants with asthma and COPD. The mean Forced 
Expiratory Volume in 1 second (FEV1) for asthma patients is 2.5 ± 0.8 litters, while COPD patients 
have a significantly lower mean of 1.4 ± 0.6 litters. The Forced Vital Capacity (FVC) is higher in 
asthma patients at 3.0 ± 0.9 litters, compared to 2.0 ± 0.7 litters in COPD patients. The FEV1/FVC 
ratio is also higher in asthma patients (0.83 ± 0.05) than in those with COPD (0.70 ± 0.08), reflecting 
the more severe obstruction in COPD. 

Air Quality Index 
Category 

Number of 
Exacerbations 

PM10 Level 
( g/m ) 

NO2 Level 
( g/m ) 

F-
value 

p-
value 

Low 30 40.2 20.5 5.2 0.030 

Moderate 45 60.3 25.7 6.8 0.020 

High 75 85.4 32.8 8.3 0.010 

Very High 90 110.5 45.0 9.1 0.005 

Table 6: Distribution of Respiratory Exacerbations by Air Quality Index (AQI) Categories and 
Associated PM10 and NO2 Levels 

ANOVA (Analysis of Variance) was applied to assess the differences in COPD or asthma exacerbations across Air Quality 
Index categories 

Table 6 highlights the distribution of exacerbations by Air Quality Index (AQI) categories. As AQI 
worsens, exacerbations rise from 30 in the low category to 90 in the very high category. PM10 and 
NO2 levels also increase, with the highest levels (110.5 g/m  and 45.0 g/m ) in the very high AQI 
category. Statistical analysis shows a significant correlation between worsening air quality and 
exacerbations (F-value = 9.1, p-value = 0.005). 

Pearson's correlation coefficient was applied to analyze the association of air quality indices with 
lung function measurements. FEV1 values were negatively correlated with PM10 levels (r = -0.45, p 
< 0.01) and NO2 concentration measurements (r =-40, p < 0.01). 
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DISCUSSION
The results of this study determined that people living 
in Jamshoro are at much higher risk than the rest of 
the world with regard to all types of respiratory 
illnesses, mainly due to high levels of air pollution in 
the area, and chronic ailments such as asthma and 
COPD in particular. This corresponds to previous 
studies demonstrating that the outside air pollution 
level, in particular for cities or industrial regions, 
aggravates respiratory conditions 16,17. Jamshoro 
faces its own set of challenges, similar to those 
observed in the United States, as noted by Collins, 
who identified comparable patterns in the environ-
mental issues affecting Jamshoro18. A similar situa-
tion is present here about the causes of environmen-
tal pollution in cities such as Lahore, Karachi, and 
Multan. Increasing industrial waste discharge, and 
urban traffic together with factory pollution, espe-
cially smoke and noise from generators, have made 
the area unhealthy for the people.

In our study, it was found that in the patients suffer-
ing from chronic obstructive pulmonary disease 
(COPD) or asthma, high concentrations of PM10 
and NO2 were a significant risk factor for lung func-
tion impairment and decreased quality of life (Table 
3). Quite similarly, earlier investigations have also 
brought out a detrimental effect of particulate 
matter on the health of the population19,20. Pertain-
ing to the above conditions, the present data also 
shows that these pollutants, namely PM10 and NO2
in higher concentrations, are associated with deteri-
orated lung status as demonstrated by the decline 
of FEV1. This adds to the establishment of the fact 
that these pollutants are related to respiratory 
diseases, especially pulmonary emphysema21. The 
alveolar particulate matter (PM10 and PM2.5) goes 
to the lung’s gas-exchanging part, thus inducing 
inflammation and prostaglandin release, worsening 
already existing inflammation and causing damage 
in the long run. These finding patterns of study have 
fairly reported similar findings22,23. Moreover, these 
internal and external inflammation factors have 
increased the discomfort at that time, but have also 
had detrimental effects on the prognosis of diseases 
such as asthma and COPD in the long term.

As an additional point, the research mentions that 
people who have been chronically exposed to air 
pollution lower their immune response, and this is 
greater in people predisposed genetically. This 
aggravates chronic inflammation and immune 
system dysregulation as pointed out in other studies 
24. Increases in these factors make the risk of present-
ing with more severe symptoms and high inflamma-
tion much greater in susceptible populations. The 
results of the chi-squared test (Table 2) show that, 
amongst other things, the evaluation of air pollution 
contributes towards the persistence of chronic 
symptoms such as respiratory infections and pneu-

monia. This is supported by evidence indicating that 
pollution is one of the determinants of increasing 
numbers of disease exacerbations25. In our study, we 
found that study subjects residing in high pollution 
zones were nearly three times more likely to experi-
ence asthma or COPD exacerbations than those 
residing in low pollution zones, consistent with other 
studies26.

As seen in previous research on respiratory exacer-
bations, PM10 was found to be a predictor of future 
severe respiratory symptoms in the multivariate 
regression analysis. Unfortunately, nitrogen dioxide 
(NO2) was not found anywhere in the study, which 
implies that NO2 may not be the main cause of respi-
ratory illnesses, as is the case with particulate 
matter27. This accumulation of evidence for restric-
tive lung disease should compel authorities to imple-
ment air quality policies and measures, especially in 
cities like Jamshoro, with potential air pollution from 
both factories and motor vehicles²8.

CONCLUSIONS
Our research concludes that air pollution, especially 
high levels of PM10 and NO2, can significantly 
aggravate chronic respiratory diseases such as 
asthma or COPD in Jamshoro. The results reveal a 
direct link between bad air quality and diminished 
lung function. Population with diseases of the 
airways have lower forced expiratory volume in one 
second (FEV1) levels. Especially those with pre-exist-
ing conditions who form a vulnerable group. The 
findings further underscore the need for public 
health campaigns focused on specific groups, 
continuous monitoring of air quality, and rigorous 
implementation of policy to control pollution sourc-
es.
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DISCUSSION
OSCC has high global prevalence predominantly 
affects males, notably in Pakistan, where it ranks as 
the most prevalent cancer according to Globocan 
20243, 24. Staging plays a pivotal role in the manage-
ment of cancer patients, guiding treatment deci-

sions and prognostic assessments. DOI, which was 
incorporated in the sixth edition of cancer staging 
manual enhances data precision. DOI’s inclusion 
influences the T category, underscoring the impor-
tance of distinguishing between superficial and 
deeply invasive tumors11.

Higher DOI has been associated to an increased risk 
of lymph node metastasis, poor survival and reoc-
currence in early-stage OSCC11-13.  It is a strong 
predictor of tongue cancer and a crucial compo-
nent of preoperative staging14.Our findings offer 
insight on the relationship between tumor stage, 
DOI, and other clinicopathological features in 
patients with OSCC.

Our results demonstrated no correlation between 
DOI and Tumor Size, Nodal Stage or Overall Tumor 
Stage, which contrasts with other research indicat-
ing that DOI improves patient risk categorization 
and prognostic accuracy15, 16. Wunchel et. al in 2020 
emphasized the use of DOI evaluation in early-stage 
OSCC17.

We found no significant variance in the DOI 
between tumor stages contrasting with other 
studies11, 12. However a positive correlation was seen 
between DOI and variables such as tumor site, 
perineural invasion, and lymphovascular invasion. 
Conversely, a weakly negative correlation was 
identified with patient age consistent with the 
findings reported by Abidi. et al. in 2020, where no 
association was seen with patient’s age. These 
findings highlight the significance of tumor stage in 
predicting DOI and justify the inclusion of DOI in TNM 
staging for OSCC. Furthermore, moderate to 
positive link between DOI and tumor stage was 
observed, which is consistent with other researches 
indicating that DOI assessment improves patient risk 
categorization and prognosis accuracy15, 16.  A 
positive correlation was seen between DOI and 
variables such as tumor site, perineural invasion, and 
lymph vascular invasion Conversely, a weakly nega-
tive correlation was identified with patient age, 
consistent with the findings reported by Abidi et al. in 
2020 where no association was seen with age20.Our 
results also align with findings reported by Maheer et 
al. in 2020, where DOI was significantly associated 
with Lymph vascular invasion cross different DOI 
categories18. Sheikh et al., however, reported that 
younger patients with “OSCC” tend to have 
increased DOI21.

Perineural invasion in OSCC is found to be more 
common with deeper tumor depth similar to our 
study13. DOI was also reported to be distinct from TT 
as it represents the invasive behavior of the tumor19, 

22, and 23. Understanding the impact of clinicopatho-
logical variables on DOI can assist clinicians in tailor-
ing treatment approaches and predicting 
outcomes17, 25.

Our study has certain limitations, such as small 
sample size and variability in DOI measurement; 
also, a lack of longitudinal data and a narrow scope 
of factors may restrict the depth of analysis and 
applicability of the results. Despite these limitations, 

this study offers a detailed analysis of Depth of 
Invasion with several clinicopathological parame-
ters, providing useful insights into OSCC progression 
and treatment planning. To corroborate these 
findings, more studies with bigger, more diverse 
populations are required.

CONCLUSION
The study highlights the importance of Depth of 
Invasion (DOI) in OSCC diagnosis, but found no 
correlation with tumor size, nodal stage, or overall 
tumor stage. DOI is useful for assessing tumor aggres-
siveness and differentiation but does not predict 
tumor size, lymphatic spread, or overall staging. 
Further research is needed to understand DOI's 
effect on OSCC management.
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Variable FEV1 Correlation (r) p-Value

PM10 -0.45 <0.01 

NO2 -0.40 <0.01 

PM2.5 -0.42 <0.01 

SO2 -0.35 <0.05 

Table 7: Correlation Between Air Quality Indices and Lung Function Measurements

Heatmap comparing the correlations between various Air Quality Indices (PM10, NO2, PM2.5, 
SO2) and FEV1. The color intensity represents the strength of the correlation (r values), with 
annotations displaying the exact values and p-values to indicate statistical significance. 

Multiple regression analysis, controlling demographic and clinical variables, identified PM10 and 
NO2 as independent predictors of respiratory exacerbations. 

Variable Beta Coefficient Standard Error t-Statistic p-Value

PM10 0.049 0.015 3.27 <0.01 

NO2 0.038 0.012 3.17 <0.01 

Table 8: Regression Analysis Results for PM10 and NO2 Impact Exacerbations 

Table 8 presents the regression analysis results for the impact of PM10 and NO2 on COPD 
exacerbations. The Beta coefficient for PM10 is 0.049 with a standard error of 0.015, resulting in a 
t-statistic of 3.27 and a p-value of less than 0.01, indicating a significant effect. Similarly, NO2 has
a Beta coefficient of 0.038, a standard error of 0.012, a t-statistic of 3.17, and a p-value also less
than 0.01, showing its significant impact on COPD exacerbations.
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DISCUSSION
The results of this study determined that people living 
in Jamshoro are at much higher risk than the rest of 
the world with regard to all types of respiratory 
illnesses, mainly due to high levels of air pollution in 
the area, and chronic ailments such as asthma and 
COPD in particular. This corresponds to previous 
studies demonstrating that the outside air pollution 
level, in particular for cities or industrial regions, 
aggravates respiratory conditions 16,17. Jamshoro 
faces its own set of challenges, similar to those 
observed in the United States, as noted by Collins, 
who identified comparable patterns in the environ-
mental issues affecting Jamshoro18. A similar situa-
tion is present here about the causes of environmen-
tal pollution in cities such as Lahore, Karachi, and 
Multan. Increasing industrial waste discharge, and 
urban traffic together with factory pollution, espe-
cially smoke and noise from generators, have made 
the area unhealthy for the people.

In our study, it was found that in the patients suffer-
ing from chronic obstructive pulmonary disease 
(COPD) or asthma, high concentrations of PM10 
and NO2 were a significant risk factor for lung func-
tion impairment and decreased quality of life (Table 
3). Quite similarly, earlier investigations have also 
brought out a detrimental effect of particulate 
matter on the health of the population19,20. Pertain-
ing to the above conditions, the present data also 
shows that these pollutants, namely PM10 and NO2 
in higher concentrations, are associated with deteri-
orated lung status as demonstrated by the decline 
of FEV1. This adds to the establishment of the fact 
that these pollutants are related to respiratory 
diseases, especially pulmonary emphysema21. The 
alveolar particulate matter (PM10 and PM2.5) goes 
to the lung’s gas-exchanging part, thus inducing 
inflammation and prostaglandin release, worsening 
already existing inflammation and causing damage 
in the long run. These finding patterns of study have 
fairly reported similar findings22,23. Moreover, these 
internal and external inflammation factors have 
increased the discomfort at that time, but have also 
had detrimental effects on the prognosis of diseases 
such as asthma and COPD in the long term.

As an additional point, the research mentions that 
people who have been chronically exposed to air 
pollution lower their immune response, and this is 
greater in people predisposed genetically. This 
aggravates chronic inflammation and immune 
system dysregulation as pointed out in other studies 
24. Increases in these factors make the risk of present-
ing with more severe symptoms and high inflamma-
tion much greater in susceptible populations. The
results of the chi-squared test (Table 2) show that,
amongst other things, the evaluation of air pollution
contributes towards the persistence of chronic
symptoms such as respiratory infections and pneu-

monia. This is supported by evidence indicating that 
pollution is one of the determinants of increasing 
numbers of disease exacerbations25. In our study, we 
found that study subjects residing in high pollution 
zones were nearly three times more likely to experi-
ence asthma or COPD exacerbations than those 
residing in low pollution zones, consistent with other 
studies26.

As seen in previous research on respiratory exacer-
bations, PM10 was found to be a predictor of future 
severe respiratory symptoms in the multivariate 
regression analysis. Unfortunately, nitrogen dioxide 
(NO2) was not found anywhere in the study, which 
implies that NO2 may not be the main cause of respi-
ratory illnesses, as is the case with particulate 
matter27. This accumulation of evidence for restric-
tive lung disease should compel authorities to imple-
ment air quality policies and measures, especially in 
cities like Jamshoro, with potential air pollution from 
both factories and motor vehicles²8.

CONCLUSIONS
Our research concludes that air pollution, especially 
high levels of PM10 and NO2, can significantly 
aggravate chronic respiratory diseases such as 
asthma or COPD in Jamshoro. The results reveal a 
direct link between bad air quality and diminished 
lung function. Population with diseases of the 
airways have lower forced expiratory volume in one 
second (FEV1) levels. Especially those with pre-exist-
ing conditions who form a vulnerable group. The 
findings further underscore the need for public 
health campaigns focused on specific groups, 
continuous monitoring of air quality, and rigorous 
implementation of policy to control pollution sourc-
es.
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DISCUSSION
OSCC has high global prevalence predominantly 
affects males, notably in Pakistan, where it ranks as 
the most prevalent cancer according to Globocan 
20243, 24. Staging plays a pivotal role in the manage-
ment of cancer patients, guiding treatment deci-

sions and prognostic assessments. DOI, which was 
incorporated in the sixth edition of cancer staging 
manual enhances data precision. DOI’s inclusion 
influences the T category, underscoring the impor-
tance of distinguishing between superficial and 
deeply invasive tumors11.

Higher DOI has been associated to an increased risk 
of lymph node metastasis, poor survival and reoc-
currence in early-stage OSCC11-13.  It is a strong 
predictor of tongue cancer and a crucial compo-
nent of preoperative staging14.Our findings offer 
insight on the relationship between tumor stage, 
DOI, and other clinicopathological features in 
patients with OSCC.

Our results demonstrated no correlation between 
DOI and Tumor Size, Nodal Stage or Overall Tumor 
Stage, which contrasts with other research indicat-
ing that DOI improves patient risk categorization 
and prognostic accuracy15, 16. Wunchel et. al in 2020 
emphasized the use of DOI evaluation in early-stage 
OSCC17.

We found no significant variance in the DOI 
between tumor stages contrasting with other 
studies11, 12. However a positive correlation was seen 
between DOI and variables such as tumor site, 
perineural invasion, and lymphovascular invasion. 
Conversely, a weakly negative correlation was 
identified with patient age consistent with the 
findings reported by Abidi. et al. in 2020, where no 
association was seen with patient’s age. These 
findings highlight the significance of tumor stage in 
predicting DOI and justify the inclusion of DOI in TNM 
staging for OSCC. Furthermore, moderate to 
positive link between DOI and tumor stage was 
observed, which is consistent with other researches 
indicating that DOI assessment improves patient risk 
categorization and prognosis accuracy15, 16.  A 
positive correlation was seen between DOI and 
variables such as tumor site, perineural invasion, and 
lymph vascular invasion Conversely, a weakly nega-
tive correlation was identified with patient age, 
consistent with the findings reported by Abidi et al. in 
2020 where no association was seen with age20.Our 
results also align with findings reported by Maheer et 
al. in 2020, where DOI was significantly associated 
with Lymph vascular invasion cross different DOI 
categories18. Sheikh et al., however, reported that 
younger patients with “OSCC” tend to have 
increased DOI21.

Perineural invasion in OSCC is found to be more 
common with deeper tumor depth similar to our 
study13. DOI was also reported to be distinct from TT 
as it represents the invasive behavior of the tumor19, 

22, and 23. Understanding the impact of clinicopatho-
logical variables on DOI can assist clinicians in tailor-
ing treatment approaches and predicting 
outcomes17, 25.

Our study has certain limitations, such as small 
sample size and variability in DOI measurement; 
also, a lack of longitudinal data and a narrow scope 
of factors may restrict the depth of analysis and 
applicability of the results. Despite these limitations, 

this study offers a detailed analysis of Depth of 
Invasion with several clinicopathological parame-
ters, providing useful insights into OSCC progression 
and treatment planning. To corroborate these 
findings, more studies with bigger, more diverse 
populations are required.

CONCLUSION
The study highlights the importance of Depth of 
Invasion (DOI) in OSCC diagnosis, but found no 
correlation with tumor size, nodal stage, or overall 
tumor stage. DOI is useful for assessing tumor aggres-
siveness and differentiation but does not predict 
tumor size, lymphatic spread, or overall staging. 
Further research is needed to understand DOI's 
effect on OSCC management.
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DISCUSSION
The results of this study determined that people living 
in Jamshoro are at much higher risk than the rest of 
the world with regard to all types of respiratory 
illnesses, mainly due to high levels of air pollution in 
the area, and chronic ailments such as asthma and 
COPD in particular. This corresponds to previous 
studies demonstrating that the outside air pollution 
level, in particular for cities or industrial regions, 
aggravates respiratory conditions 16,17. Jamshoro 
faces its own set of challenges, similar to those 
observed in the United States, as noted by Collins, 
who identified comparable patterns in the environ-
mental issues affecting Jamshoro18. A similar situa-
tion is present here about the causes of environmen-
tal pollution in cities such as Lahore, Karachi, and 
Multan. Increasing industrial waste discharge, and 
urban traffic together with factory pollution, espe-
cially smoke and noise from generators, have made 
the area unhealthy for the people.

In our study, it was found that in the patients suffer-
ing from chronic obstructive pulmonary disease 
(COPD) or asthma, high concentrations of PM10 
and NO2 were a significant risk factor for lung func-
tion impairment and decreased quality of life (Table 
3). Quite similarly, earlier investigations have also 
brought out a detrimental effect of particulate 
matter on the health of the population19,20. Pertain-
ing to the above conditions, the present data also 
shows that these pollutants, namely PM10 and NO2
in higher concentrations, are associated with deteri-
orated lung status as demonstrated by the decline 
of FEV1. This adds to the establishment of the fact 
that these pollutants are related to respiratory 
diseases, especially pulmonary emphysema21. The 
alveolar particulate matter (PM10 and PM2.5) goes 
to the lung’s gas-exchanging part, thus inducing 
inflammation and prostaglandin release, worsening 
already existing inflammation and causing damage 
in the long run. These finding patterns of study have 
fairly reported similar findings22,23. Moreover, these 
internal and external inflammation factors have 
increased the discomfort at that time, but have also 
had detrimental effects on the prognosis of diseases 
such as asthma and COPD in the long term.

As an additional point, the research mentions that 
people who have been chronically exposed to air 
pollution lower their immune response, and this is 
greater in people predisposed genetically. This 
aggravates chronic inflammation and immune 
system dysregulation as pointed out in other studies 
24. Increases in these factors make the risk of present-
ing with more severe symptoms and high inflamma-
tion much greater in susceptible populations. The 
results of the chi-squared test (Table 2) show that, 
amongst other things, the evaluation of air pollution 
contributes towards the persistence of chronic 
symptoms such as respiratory infections and pneu-

monia. This is supported by evidence indicating that 
pollution is one of the determinants of increasing 
numbers of disease exacerbations25. In our study, we 
found that study subjects residing in high pollution 
zones were nearly three times more likely to experi-
ence asthma or COPD exacerbations than those 
residing in low pollution zones, consistent with other 
studies26.

As seen in previous research on respiratory exacer-
bations, PM10 was found to be a predictor of future 
severe respiratory symptoms in the multivariate 
regression analysis. Unfortunately, nitrogen dioxide 
(NO2) was not found anywhere in the study, which 
implies that NO2 may not be the main cause of respi-
ratory illnesses, as is the case with particulate 
matter27. This accumulation of evidence for restric-
tive lung disease should compel authorities to imple-
ment air quality policies and measures, especially in 
cities like Jamshoro, with potential air pollution from 
both factories and motor vehicles²8.

CONCLUSIONS
Our research concludes that air pollution, especially 
high levels of PM10 and NO2, can significantly 
aggravate chronic respiratory diseases such as 
asthma or COPD in Jamshoro. The results reveal a 
direct link between bad air quality and diminished 
lung function. Population with diseases of the 
airways have lower forced expiratory volume in one 
second (FEV1) levels. Especially those with pre-exist-
ing conditions who form a vulnerable group. The 
findings further underscore the need for public 
health campaigns focused on specific groups, 
continuous monitoring of air quality, and rigorous 
implementation of policy to control pollution sourc-
es.
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DISCUSSION
The results of this study determined that people living 
in Jamshoro are at much higher risk than the rest of 
the world with regard to all types of respiratory 
illnesses, mainly due to high levels of air pollution in 
the area, and chronic ailments such as asthma and 
COPD in particular. This corresponds to previous 
studies demonstrating that the outside air pollution 
level, in particular for cities or industrial regions, 
aggravates respiratory conditions 16,17. Jamshoro 
faces its own set of challenges, similar to those 
observed in the United States, as noted by Collins, 
who identified comparable patterns in the environ-
mental issues affecting Jamshoro18. A similar situa-
tion is present here about the causes of environmen-
tal pollution in cities such as Lahore, Karachi, and 
Multan. Increasing industrial waste discharge, and 
urban traffic together with factory pollution, espe-
cially smoke and noise from generators, have made 
the area unhealthy for the people.

In our study, it was found that in the patients suffer-
ing from chronic obstructive pulmonary disease 
(COPD) or asthma, high concentrations of PM10 
and NO2 were a significant risk factor for lung func-
tion impairment and decreased quality of life (Table 
3). Quite similarly, earlier investigations have also 
brought out a detrimental effect of particulate 
matter on the health of the population19,20. Pertain-
ing to the above conditions, the present data also 
shows that these pollutants, namely PM10 and NO2
in higher concentrations, are associated with deteri-
orated lung status as demonstrated by the decline 
of FEV1. This adds to the establishment of the fact 
that these pollutants are related to respiratory 
diseases, especially pulmonary emphysema21. The 
alveolar particulate matter (PM10 and PM2.5) goes 
to the lung’s gas-exchanging part, thus inducing 
inflammation and prostaglandin release, worsening 
already existing inflammation and causing damage 
in the long run. These finding patterns of study have 
fairly reported similar findings22,23. Moreover, these 
internal and external inflammation factors have 
increased the discomfort at that time, but have also 
had detrimental effects on the prognosis of diseases 
such as asthma and COPD in the long term.

As an additional point, the research mentions that 
people who have been chronically exposed to air 
pollution lower their immune response, and this is 
greater in people predisposed genetically. This 
aggravates chronic inflammation and immune 
system dysregulation as pointed out in other studies 
24. Increases in these factors make the risk of present-
ing with more severe symptoms and high inflamma-
tion much greater in susceptible populations. The 
results of the chi-squared test (Table 2) show that, 
amongst other things, the evaluation of air pollution 
contributes towards the persistence of chronic 
symptoms such as respiratory infections and pneu-

monia. This is supported by evidence indicating that 
pollution is one of the determinants of increasing 
numbers of disease exacerbations25. In our study, we 
found that study subjects residing in high pollution 
zones were nearly three times more likely to experi-
ence asthma or COPD exacerbations than those 
residing in low pollution zones, consistent with other 
studies26.

As seen in previous research on respiratory exacer-
bations, PM10 was found to be a predictor of future 
severe respiratory symptoms in the multivariate 
regression analysis. Unfortunately, nitrogen dioxide 
(NO2) was not found anywhere in the study, which 
implies that NO2 may not be the main cause of respi-
ratory illnesses, as is the case with particulate 
matter27. This accumulation of evidence for restric-
tive lung disease should compel authorities to imple-
ment air quality policies and measures, especially in 
cities like Jamshoro, with potential air pollution from 
both factories and motor vehicles²8.

CONCLUSIONS
Our research concludes that air pollution, especially 
high levels of PM10 and NO2, can significantly 
aggravate chronic respiratory diseases such as 
asthma or COPD in Jamshoro. The results reveal a 
direct link between bad air quality and diminished 
lung function. Population with diseases of the 
airways have lower forced expiratory volume in one 
second (FEV1) levels. Especially those with pre-exist-
ing conditions who form a vulnerable group. The 
findings further underscore the need for public 
health campaigns focused on specific groups, 
continuous monitoring of air quality, and rigorous 
implementation of policy to control pollution sourc-
es.
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