
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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Causes of Parental Refusal for Lumber Puncture 
in Children and Adolescents  

ABSTRACT

Background: Lumbar puncture (LP) is an important procedure utilized in diagnosing and treating 
central nervous system (CNS) infections in individuals of all ages. This study was done to determine 
the causes of parental refusal for LP in children and adolescents.

Methods: This cross-sectional study was conducted at the Department of Pediatrics, Sheikh Khalifa 
Bin Zayed Al Nahyan Hospital, Rawalakot, Azad Kashmir, Pakistan, from July 2022 to December 2022. 
A total of 289 children, aged between 1 month to 12 years, and planned to undergo diagnostic LP 
were analyzed. Data about the parents included gender, residence, education level, and 
socio-economic status. Chi-square and logistic regression analyzed the impact on LP refusal taking 
p<0.05 as significant. 

Results: Of a total of 289 study participants, 206 (71.3%) were mothers. There were 63 (21.8%) study 
participants (parents) who refused their children to undergo LP. The most dominant causes behind 
refusal for LP were fear of complications of LP, invasiveness nature of the LP procedure, LP procedure 
is unnecessary, wanted consultation with a family physician, close family relative influenced refusal, 
and history of LP related complications in a family member, reported by 27 (42.9%), 12 (19.0%), 9 
(14.3%), 6 (9.5%), 5 (7.9%), and 4 (6.3%), respectively. Parents from low socio-economic status 
households demonstrated a statistically significant association with LP refusal (p=0.008).

Conclusion: A significant proportion of parents (21.8%) refused diagnostic lumbar puncture for their 
children. The most dominant causes behind refusal for LP were fear of complications, invasiveness 
nature, and perceived unnecessary need.
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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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INTRODUCTION
Lumbar puncture (LP) is a critical procedure utilized 
in diagnosing and treating central nervous system 
(CNS) infections in individuals of all ages1. With a 
history spanning over a century, LP remains a funda-
mental method for accessing cerebrospinal fluid 
(CSF) without the need for invasive neurosurgery, 
enabling the diagnosis of conditions such as menin-
gitis, tumors, and other CNS disorders2. Despite inher-
ent risks, LP boasts a commendable safety profile 
when done rightly and is associated with relatively 
fewer contraindications.3 Particularly in resource-lim-
ited settings, LP often emerges as the primary diag-
nostic and therapeutic option for various neurologi-
cal disorders.

Although, huge advancements in neuroimaging 
and blood testing technologies have emerged in 
the last few decades, but CSF analysis remains 
irreplaceable in diagnosing CNS infections, tumors, 
and inflammatory conditions. The emergence of 
liquid biopsy techniques and the identification of 
CSF biomarkers have broadened the clinical utility 
of LP, extending its indications to encompass neuro-
degenerative diseases, neuroinflammatory disor-
ders, and CNS malignancies4. LP continues to 
occupy a central role in the armamentarium of 
neurologists and other healthcare providers3,4.

Previous studies have highlighted a concerning 
trend, reporting refusal rates ranging from 25% to 
44% among parents when their child is indicated for 
LP evaluation5,6,7. Factors such as beliefs, fears, and 
misconceptions are believed to significantly 
influence parental attitudes toward LP6,7. Finding out 
the causes behind the refusal of parents' LP refusal 
could be important to form strategies aimed at 
addressing parental reluctance toward the proce-
dure. Given the limited number of relevant studies in 
the literature and no study from Azad Kashmir 
Pakistan, the present study was planned to fill this 
research gap. Parental refusal of LP in children and 
adolescents presents a significant challenge in 
diagnosing critical conditions like meningitis, 
encephalitis, and certain cancers. LP is a key diag-
nostic tool for analyzing cerebrospinal fluid CSF, 
essential for timely and accurate diagnosis. Refusal 
can delay necessary treatment and complicate the 
management of neurological disorders, infections, 
and cancer staging. Addressing parental concerns 
and improving understanding of the procedure’s 
importance is crucial to overcoming this barrier to 
diagnosis. The primary objective of this research was 
to determine the prevalence and causes of paren-
tal refusal for LP in children and adolescents.

METHODS
This cross-sectional study was performed at the 
Department of pediatrics, Sheikh Khalifa Bin Zayed 
Al Nahyan Hospital, Rawalakot, Azad Kashmir, 

Pakistan, from July 2022 to December 2022. Approv-
al from “Institutional Research Ethical Committee” 
was acquired (No.603/SKBZ/CMHRKT). Informed and 
written consent were sought from parents explaining 
to them the aims and process of this research. A 
sample size of 289 was calculated taking the antici-
pated proportion of parents refusing LP as 25%, with 
a 95% confidence level and 5% margin of error5. 
Inclusion criteria were children aged between 1 
month to 12 years, accompanied by at least one of 
the parents (either mother or father, or both), and 
planned to undergo LP due to febrile fits, suspected 
meningitis, or encephalitis. Contraindications to LP 
or parents refusing to be part of this research were 
excluded. Children who had undergone LP within 
the past 2 weeks were also not included. Non-prob-
ability consecutive sampling technique was adopt-
ed for sample selection.

The gender of the child, age, and indication for LP 
were noted. Data about the parents (either mother 
or father) included gender and education level. 
Parents accompanying the child during the admis-
sion were interviewed. In case, if both parents were 
available, the one who preferred to be part of the 
interview was involved. A face-to-face interview 
was planned in a quiet room in the pediatric unit 
after obtaining permission for an interview from the 
parents. Parents were counseled for the risks and 
benefits involved in LP. The clinical need for LP was 
elaborated in the local language to the partici-
pants, ensuring the secrecy of their data. Partici-
pants were assured that the care and overall treat-
ment of their child was to proceed as per institution-
al protocols irrespective of whether them being part 
of this research or not. A structured questionnaire 
was administered, seeking socio-demographic data 
and causes behind the refusal of LP (if refused). The 
estimated time for each interview was between 
10-15 minutes. Socio-economic status was labeled
as low if the family's monthly income was below
18,000 PKR, middle 18,000 to 40,000 PKR, or high if
>40,000 PKR8. Residential status was labeled as
urban if living in a city above or equal to the district
level, or rural if living in a city/town below the district
level.

For the data analysis, “IBM-SPSS Statistics, version 
26.0” was used. Quantitative data like age was 
represented as mean and standard deviation. 
Categorical variables like gender, indication for LP, 
residence, educational level, socio-economic 
status, and causes behind LP refusal (if yes) were 
shown as frequencies and percentages. Data was 
stratified concerning effect modifiers and post-strati-
fication; a chi-square test was applied to see their 
effect on the outcome (refusal for LP [Yes or No]). 
Variables with p-values below 0.200 were further 
subjected to multivariate binary logistic regression 
after adjusting for confounders. P value below 0.05 

was taken as significant.

RESULTS
Total of 289 study participants, 206 (71.3%) were 
mothers. The mean ages of the children and parents 
were 4.96±3.28 years (ranging between 1 month to 

12 years) and 33.03±6.86 years (ranging between 18 
to 52 years), respectively. The most common indica-
tion for LP was suspected meningitis, noted in 135 
(46.7%) children. Table 1 shows sowing characteris-
tics of children and parents involved in this study.
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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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INTRODUCTION
Lumbar puncture (LP) is a critical procedure utilized 
in diagnosing and treating central nervous system 
(CNS) infections in individuals of all ages1. With a 
history spanning over a century, LP remains a funda-
mental method for accessing cerebrospinal fluid 
(CSF) without the need for invasive neurosurgery, 
enabling the diagnosis of conditions such as menin-
gitis, tumors, and other CNS disorders2. Despite inher-
ent risks, LP boasts a commendable safety profile 
when done rightly and is associated with relatively 
fewer contraindications.3 Particularly in resource-lim-
ited settings, LP often emerges as the primary diag-
nostic and therapeutic option for various neurologi-
cal disorders.

Although, huge advancements in neuroimaging 
and blood testing technologies have emerged in 
the last few decades, but CSF analysis remains 
irreplaceable in diagnosing CNS infections, tumors, 
and inflammatory conditions. The emergence of 
liquid biopsy techniques and the identification of 
CSF biomarkers have broadened the clinical utility 
of LP, extending its indications to encompass neuro-
degenerative diseases, neuroinflammatory disor-
ders, and CNS malignancies4. LP continues to 
occupy a central role in the armamentarium of 
neurologists and other healthcare providers3,4.

Previous studies have highlighted a concerning 
trend, reporting refusal rates ranging from 25% to 
44% among parents when their child is indicated for 
LP evaluation5,6,7. Factors such as beliefs, fears, and 
misconceptions are believed to significantly 
influence parental attitudes toward LP6,7. Finding out 
the causes behind the refusal of parents' LP refusal 
could be important to form strategies aimed at 
addressing parental reluctance toward the proce-
dure. Given the limited number of relevant studies in 
the literature and no study from Azad Kashmir 
Pakistan, the present study was planned to fill this 
research gap. Parental refusal of LP in children and 
adolescents presents a significant challenge in 
diagnosing critical conditions like meningitis, 
encephalitis, and certain cancers. LP is a key diag-
nostic tool for analyzing cerebrospinal fluid CSF, 
essential for timely and accurate diagnosis. Refusal 
can delay necessary treatment and complicate the 
management of neurological disorders, infections, 
and cancer staging. Addressing parental concerns 
and improving understanding of the procedure’s 
importance is crucial to overcoming this barrier to 
diagnosis. The primary objective of this research was 
to determine the prevalence and causes of paren-
tal refusal for LP in children and adolescents.

METHODS
This cross-sectional study was performed at the 
Department of pediatrics, Sheikh Khalifa Bin Zayed 
Al Nahyan Hospital, Rawalakot, Azad Kashmir, 

Pakistan, from July 2022 to December 2022. Approv-
al from “Institutional Research Ethical Committee” 
was acquired (No.603/SKBZ/CMHRKT). Informed and 
written consent were sought from parents explaining 
to them the aims and process of this research. A 
sample size of 289 was calculated taking the antici-
pated proportion of parents refusing LP as 25%, with 
a 95% confidence level and 5% margin of error5. 
Inclusion criteria were children aged between 1 
month to 12 years, accompanied by at least one of 
the parents (either mother or father, or both), and 
planned to undergo LP due to febrile fits, suspected 
meningitis, or encephalitis. Contraindications to LP 
or parents refusing to be part of this research were 
excluded. Children who had undergone LP within 
the past 2 weeks were also not included. Non-prob-
ability consecutive sampling technique was adopt-
ed for sample selection.

The gender of the child, age, and indication for LP 
were noted. Data about the parents (either mother 
or father) included gender and education level. 
Parents accompanying the child during the admis-
sion were interviewed. In case, if both parents were 
available, the one who preferred to be part of the 
interview was involved. A face-to-face interview 
was planned in a quiet room in the pediatric unit 
after obtaining permission for an interview from the 
parents. Parents were counseled for the risks and 
benefits involved in LP. The clinical need for LP was 
elaborated in the local language to the partici-
pants, ensuring the secrecy of their data. Partici-
pants were assured that the care and overall treat-
ment of their child was to proceed as per institution-
al protocols irrespective of whether them being part 
of this research or not. A structured questionnaire 
was administered, seeking socio-demographic data 
and causes behind the refusal of LP (if refused). The 
estimated time for each interview was between 
10-15 minutes. Socio-economic status was labeled 
as low if the family's monthly income was below 
18,000 PKR, middle 18,000 to 40,000 PKR, or high if 
>40,000 PKR8. Residential status was labeled as 
urban if living in a city above or equal to the district 
level, or rural if living in a city/town below the district 
level.

For the data analysis, “IBM-SPSS Statistics, version 
26.0” was used. Quantitative data like age was 
represented as mean and standard deviation. 
Categorical variables like gender, indication for LP,
residence, educational level, socio-economic 
status, and causes behind LP refusal (if yes) were 
shown as frequencies and percentages. Data was 
stratified concerning effect modifiers and post-strati-
fication; a chi-square test was applied to see their 
effect on the outcome (refusal for LP [Yes or No]). 
Variables with p-values below 0.200 were further 
subjected to multivariate binary logistic regression 
after adjusting for confounders. P value below 0.05 

was taken as significant.

RESULTS
Total of 289 study participants, 206 (71.3%) were 
mothers. The mean ages of the children and parents 
were 4.96±3.28 years (ranging between 1 month to 

12 years) and 33.03±6.86 years (ranging between 18 
to 52 years), respectively. The most common indica-
tion for LP was suspected meningitis, noted in 135 
(46.7%) children. Table 1 shows sowing characteris-
tics of children and parents involved in this study.

Characteristics Number (%) 
Children Gender Male 156 (54.0%) 

Female 133 (46.0%) 
Age (years) <1 45 (15.6%) 

1-5 130 (45.0%) 
6-12 114 (39.4%) 

Indications for LP Febrile fits 82 (28.4%) 
Suspected meningitis 135 (46.7%) 
Suspected Encephalitis 72 (24.9%) 

Parents Relation to the child Mother 206 (71.3%) 
Father 83 (28.7%) 

Age (years) <30 109 (37.7%) 
30 180 (62.3%) 

Residence Urban 81 (28.0%) 
Rural 208 (72.0%) 

Education (either 
mother or father, who 
was involved in the 
interview) 

Illiterate 32 (11.1%) 
Primary 91 (31.5%) 
Secondary 98 (33.9%) 
Matriculation 44 (15.2%) 
Intermediate 16 (5.5%) 
Graduation or above 8 (2.8%) 

Socio-economic 
status 

Low 121 (41.9%) 
Middle 133 (46.0%) 
High 35 (12.1%) 

Table 1: Characteristics of Child and their Parents (n=289) 

There were 63 (21.8%) study participants (parents) who refused their children to undergo LP. The 
most dominant causes behind refusal for LP were fear of complications of LP, invasiveness nature 
of the LP procedure, LP procedure is unnecessary, wanted consultation with family physician, 
close family relative influenced refusal, and past history of LP related complication in a family 
member, reported by 27 (42.9%), 12 (19.0%), 9 (14.3%), 6 (9.5%), 5 (7.9%), and 4 (6.3%), respectively 
(figure-1).  
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Figure 1: Causes Behind Lumbar Puncture Refusal (n=63) 
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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.

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.

PAKISTAN JOURNAL OF MEDICINE AND DENTISTRY 2024, VOL. 13 (04) 121

REFERENCES
1. Anderson HR, Atkinson RW, Peacock JL, Marston L, 
Konstantinou K. Air pollution and mortality: 
Long-term exposure and effects. Environ Res. 2012 
Jan; 116:118-26. doi: 10.1016/j.envres.2012.03.003.
2. World Health Organization (WHO). Air Quality 
Guidelines: Global Update 2021. Geneva: WHO; 
2021. Available from: https://www.who.int/publica-
tions/i/item/9789240034228.
3. Lee J, Kim H. Effects of air pollution on chronic 
respiratory diseases: An epidemiological study of 
urban areas. J Environ Health. 2023 Apr;85(4):22-9.
4. Global Initiative for Chronic Obstructive Lung 
Disease (GOLD). 2020 GOLD Reports. 2020. Avail-
able from: https://goldcopd.org/2020-gold-reports/.
5. Global Initiative for Asthma (GINA). 2020 GINA 
Report: Global Strategy for Asthma Management 
and Prevention. 2020. Available from: https://ginas-
thma.org/gina-reports/.
6. Smith J, Jones M. Epidemiology and health 
impact of urban air pollution on chronic obstructive 
pulmonary disease: A review. Respir Med. 2019 
Sep;158:220-8. doi: 10.1016/j.rmed.2019.09.001.
7. Hoffmann C, Maglakelidze M, Schneidemesser 
EV, Witt C, Hofmann P. Asthma and COPD exacer-
bation in relation to outdoor air pollution in the 
metropolitan area of Berlin, Germany. Respir Res. 
2022 Mar;23(1):64. doi: 
10.1186/s12931-022-01983-1(BioMed Central).
8. Qu FF, Liu FF, Zhang HR, Chao LS, Guan JT, Li RQ, 
Yu FX, Yan XX. The hospitalization attributable 
burden of acute exacerbations of chronic obstruc-
tive pulmonary disease due to ambient air pollution 
in Shijiazhuang, China. Environ Sci Pollut Res. 2019 
Dec;26(31):30866-75. doi: 
10.1007/s11356-019-06244-1(SpringerLink).
9. Kang D, Kim H, Kim JH, Lee JT, Ahn K, Kang S, et al. 
Air Pollution and Mortality in Patients with Chronic 
Obstructive Pulmonary Disease: A Cohort Study. 
2023.
10. Anderson HR. Air quality and human health: An 
integrated approach. Lancet. 2020 
Mar;395(10223):882-3. doi: 
10.1016/S0140-6736(20)30144-1.
11. Wang C, Xu JY, Yang L, et al. Prevalence and risk 
factors of chronic obstructive pulmonary disease in 
China (the China Pulmonary Health [CPH] study): a 
national cross-sectional study. Lancet. 2018 
May;391(10131):1706-17. doi: 
10.1016/S0140-6736(18)30841-9(SpringerLink).
12. Xu M, Liao JQ, Yin P, Hou J, Zhou Y, Huang J, Liu B, 
Chen RL, Ke L, Chen HY, Hu P. Association of air 
pollution with the risk of initial outpatient visits for 
tuberculosis in Wuhan, China. Occup Environ Med. 
2019 Apr;76(8):560-6. doi: 
10.1136/oemed-2018-105470(SpringerLink).
13. Pope CA III, Burnett RT, Thun MJ, Calle EE, Krewski 
D, Ito K, et al. Lung cancer, cardiopulmonary mortal-
ity, and long-term exposure to fine particulate air 
pollution. JAMA. 2002 Mar;287(9):1132-41. doi: 

10.1001/jama.287.9.1132.
14. Sunyer J. Urban air pollution and chronic obstruc-
tive pulmonary disease: A review. Eur Respir J. 2020 
Nov;17(5):1024-33. doi: 
10.1183/09031936.01.17510240.
15. Brunekreef B, Holgate ST. Air pollution and health. 
Lancet. 2019 Apr;360(9341):1233-42. doi: 
10.1016/S0140-6736(02)11274-8.
16. Jaakkola JJ, Paunio M, Virtanen M, Heinonen OP. 
Low-level air pollution and upper respiratory infec-
tions in children. Am J Public Health. 2019 
Mar;81(8):1060-3. doi: 10.2105/AJPH.81.8.1060.
17. Kampa M, Castanas E. Human health effects of 
air pollution. Environ Pollut. 2020 Apr;151(2):362-7. 
doi: 10.1016/j.envpol.2007.06.012.
18. Xu X, Wang L. Association of indoor and outdoor 
particulate matter air pollution and chronic obstruc-
tive pulmonary disease severity. Environ Res. 2020 
Aug;62(2):7-13. doi: 
10.1016/0013-9351(93)90141-B(SpringerLink).
19. Raji H, Riahi A, Borsi SH, Masoumi K, Khanjani N, 
Ahmadi Angali K, Goudarzi G, Dastoorpoor M. 
Acute effects of air pollution on hospital admissions 
for asthma, COPD, and bronchiectasis in Ahvaz, 
Iran. Int J Chron Obstruct Pulmon Dis. 2020 
Feb;15:501-14. doi: 10.2147/COPD.S231317.
20. Donaldson K, Stone V, Clouter A, Renwick L, 
MacNee W. Ultrafine particles. Occup Environ Med. 
2020 Mar;58(3):211-6. doi: 10.1136/oem.58.3.211.
21. Chen R, Kan H, Chen B, Huang W, Bai Z, Song G, 
et al. Association of particulate air pollution with 
daily mortality: The China Air Pollution and Health 
Effects Study. Am J Epidemiol. 2022 
Jun;175(11):1173-81. doi: 10.1093/aje/kwr425.
22. Peters A, Dockery DW, Muller JE, Mittleman MA. 
Increased particulate air pollution and the triggering 
of myocardial infarction. Circulation. 2020 
Jun;103(23):2810-5. doi: 10.1161/01.CIR.103.23.2810.
23. Thurston GD, Kipen H, Annesi-Maesano I, Balmes 
J, Brook RD, Cromar K, et al. A joint ERS/ATS policy 
statement: What constitutes an adverse health 
effect of air pollution? An analytical framework. Eur 
Respir J. 2020 Jan;49(1):1600419. doi: 
10.1183/13993003.00419-2016.
24. Gehring U, Wijga AH, Brauer M, Fischer P, de 
Jongste JC, Kerkhof M, et al. Traffic-related air pollu-
tion and the development of asthma and allergies 
during the first 8 years of life. Am J Respir Crit Care 
Med. 2010 Mar;181(6):596-603. doi: 10.1164/rc-
cm.200906-0858OC.
25. Ramanathan V, Carmichael G. Global and 
regional climate changes due to black carbon. Nat 
Geosci. 2008 Apr;1:221-7. doi: 10.1038/ngeo156.
26. Anderson HR. Air quality and human health: An 
integrated approach. Lancet. 2020 
Mar;395(10223):882-3. doi: 
10.1016/S0140-6736(20)30144-1.
27. Jerrett M, Burnett RT, Pope CA III, Ito K, Thurston G, 
Krewski D, et al. Long-term ozone exposure and 
mortality. N Engl J Med. 2009 Mar; 360:1085-95. doi: 

10.1056/NEJMoa0803894.
28. Dockery DW, Pope CA III, Xu X, Spengler JD, 
Ware JH, Fay ME, et al. An association between air 

pollution and mortality in six U.S. cities. N Engl J Med. 
1993 Dec;329:1753-9. doi: 10.1056/NE-
JM199312093292401.

No significant association of LP refusal was found concerning gender (0.569), age (p=0.531), 
indications for LP (p=0.332), parent’s relation to the child (p=0.775), or their age (p=0.417). 
Residential status (p=0.015), educational status of parents (p=0.012), and socio-economic status 
(p=0.016) were found to have significant association with LP refusal. Table 2 is shows details about 
the association of various children and parental characteristics with LP refusal.  

Characteristics Lumbar puncture refusal P-
value 

Yes (n=63) No (n=226) 
Children Gender Male 36 (57.1%) 120 (53.1%) 0.569 

Female 27 (42.9%) 106 (46.9%) 
Age (years) <1 11 (17.5%) 34 (15.0%) 0.531 

1-5 31 (49.2%) 99 (43.8%) 
6-12 21 (33.3%) 93 (41.2%) 

Indications for 
LP 

Febrile fits 23 (36.5%) 59 (26.1%) 0.332 
Suspected 
meningitis 

28 (44.4%) 107 (47.3%) 

Suspected 
Encephalitis 

12 (19.0%) 60 (26.5%) 

Parents Relation to 
the child 

Mother 44 (69.8%) 162 (71.7%) 0.775 

Father 19 (30.2%) 64 (28.3%) 
Age (years) <30 21 (33.3%) 88 (38.9%) 0.417 

30 42 (66.7%) 138 (61.1%) 
Residence Urban 10 (15.9%) 71 (31.4%) 0.015 

Rural 53 (84.1%) 155 (68.6%) 
Education 
(either 
mother or 
father, who 
was involved 
in the 
interview) 

Illiterate 15 (23.8%) 17 (7.5%) 0.012 
Primary 20 (31.7%) 71 (31.4%) 
Secondary 16 (25.4%) 82 (36.3%) 
Matriculation 8 (12.7%) 36 (15.9%) 
Intermediate 2 (3.2%) 14 (6.2%) 
Graduation or 
above 

2 (3.2%) 6 (2.7%) 

Socio-
economic 
status 

Low 34 (54.0%) 87 (38.5%) 0.016 
Middle 27 (42.9%) 106 (46.9%) 
High 2 (3.2%) 33 (14.6%) 

Table 2: Association of Lumbar Puncture Refusal with Various Children and Parents-Related 
Characteristics (N=289) 

Chi-square test was applied. 

Multivariate binary logistic regression analysis (Table 3) revealed that the parents residing in rural 
areas had an odds ratio of 1.92 with a 95% CI of 0.88-4.19, implying that parents from rural areas 
had nearly twice the odds of refusing LP compared to urban residents, though this association was 
not statistically significant (p=0.103). There was no statistically significant association between the 
education level of parents and LP refusal (p>0.05). Parents from low socio-economic status 
households demonstrated a statistically significant association with LP refusal (p=0.008) as the odds 
ratio of 8.20 (95% CI: 1.74-38.63) suggests that parents from low socio-economic backgrounds 
were over eight times more likely to refuse LP compared to those from high socio-economic 
backgrounds. 
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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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Characteristics P-value Odds Ratio 95% CI (Lower-
Upper) 

Residence Urban Reference 
Rural 0.103 1.92 0.88-4.19 

Education 
(either mother 
or father, who 
was involved 
in the 
interview) 

Illiterate 0.451 2.04 0.32-12.97 
Primary 0.460 0.51 0.09-3.03 
Secondary 0.280 0.37 0.06-2.23 
Matriculation 0.471 0.50 0.08-3.29 
Intermediate 0.219 0.24 0.24-2.34 
Graduation or 
above 

Reference 

Socio-
economic 
status 

Low 0.008 8.20 1.74-38.63 
Middle 0.049 4.69 1.01-21.87 
High Reference 

Table 3: Multivariate Binary Logistic Regression Analysis Showing Details About the Predictors of 
LP Refusal 

DISCUSSION
In the present study, 21.8% parents refused their 
children to undergo LP. In research done by Ahmad 
and colleagues, 32.6% families declined LP proce-
dure for their children9. Acoglu et al revealed that 
28.5% parents refused for LP10. Samreen et al in a 
local study documented that 26.4% parents refused 
for LP11. Another study from Sub-Saharan Africa 
reported that 25% of parents refused LP for their 
children12. Our study along with others report that a 
significant proportion of parents refuse LP for their 
children which can delay the diagnosis and overall 
treatment of these children9,10,11,12. The long-term 
impact of complications related to sub-optimal 
treatment of neurological diseases in the pediatric 
population might be impacting the healthcare 
system of a developing country like Pakistan.

It was noted in this study that the most dominant 
causes behind refusal for LP were fear of complica-
tions of LP, invasiveness nature of the LP procedure, 
LP procedure being unnecessary, wanted consulta-
tion with family physician, close family relative 
influenced refusal, and past history of LP related 
complication in a family member, reported by 
42.9%, 19.0%, 14.3%, 9.5%, 7.9%, and 6.3%, respec-
tively. Ahmed and colleagues noted the primary 
reason behind LP refusal to be fear of limb paralysis 
(64.2%). Additionally, 31.3% of the parents expressed 
fear of death as a reason for declining LP9. Alhebshi 
et al from Saudi Arabia reported that fear of compli-
cations like paralysis or pain was the most frequent 
cause behind parental refusal of LP13. Previous 
studies revealed that fear of complications (mainly 
paralysis) was the most common reason behind 
parental LP refusal14. A local study by Riaz et al 
revealed that 70% of the parents refused LP 
because they thought it was risky15. Anwar et al also 
showed that 36% of the parents refused LP because 
they thought it might cause paralysis16. Asif et al 

described that fear of side effects related to LP was 
the most frequent reason (25.2%) behind parental LP 
refusal17. A study conducted in Saudi Arabia found 
that 44.3% of parents refused LP, while the primary 
reasons for parental refusal of LP were relative’s 
opinion (35.1%) 18. A study conducted in a teaching 
hospital in Ireland reported a higher percentage of 
parents expressing fear of complications associated 
with LP19. High refusal rates raise several questions 
regarding the reasons behind LP refusal. It prompts 
investigation into whether these refusals are region, 
sex, or disease-specific, and whether they stem from 
patients' perceptions or practitioners' discomfort 
with the procedure. It has been observed that fear 
and misconception related to LP are major 
hindrances behind parents' decision to refuse LP in 
their children so future research should address 
these barriers and may seek to devise strategies to 
handle these hurdles20,21. The literature reports a 
wide range of reasons behind LP refusal but misun-
derstanding about the need for LP and procedure 
stands out as a common reason22,23,24,25.

As LP is considered an essential modality for evaluat-
ing many CNS-related disorders, clinicians may not 
avoid the approach due to its importance in 
guiding clinical judgment. There is a need to create 
more awareness among the general population 
about LP and its related advantages and risks. 
Addressing fears and beliefs barring parents from 
refusing LP may reduce the proportion of parents 
refusing their children to undergo LP17. There is also a 
need to address underlying causes due to which 
parents refuse LP as parents might not see the 
potential benefits of LP. Local research should also 
be planned to evaluate the effectiveness of coun-
seling while acquiring informed consent from 
parents for LP which can ultimately facilitate 
informed decision-making and optimizing patient 
care. Being a single-center study, our findings 

cannot be generalized and need further verification 
in large multicentric studies.

CONCLUSION
A significant proportion of parents (21.8%) refused 
diagnostic lumbar puncture for their children. The 
most dominant causes behind refusal for LP were 
fear of complications, invasiveness nature, and 
perceived unnecessary need. Parents from low 
socio-economic status households demonstrated a 
statistically significant association with LP refusal. 
There is a need to create more awareness among 
general population about LP and its related advan-
tages and risks.
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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
In the present study, 21.8% parents refused their 
children to undergo LP. In research done by Ahmad 
and colleagues, 32.6% families declined LP proce-
dure for their children9. Acoglu et al revealed that 
28.5% parents refused for LP10. Samreen et al in a 
local study documented that 26.4% parents refused 
for LP11. Another study from Sub-Saharan Africa 
reported that 25% of parents refused LP for their 
children12. Our study along with others report that a 
significant proportion of parents refuse LP for their 
children which can delay the diagnosis and overall 
treatment of these children9,10,11,12. The long-term 
impact of complications related to sub-optimal 
treatment of neurological diseases in the pediatric 
population might be impacting the healthcare 
system of a developing country like Pakistan.

It was noted in this study that the most dominant 
causes behind refusal for LP were fear of complica-
tions of LP, invasiveness nature of the LP procedure, 
LP procedure being unnecessary, wanted consulta-
tion with family physician, close family relative 
influenced refusal, and past history of LP related 
complication in a family member, reported by 
42.9%, 19.0%, 14.3%, 9.5%, 7.9%, and 6.3%, respec-
tively. Ahmed and colleagues noted the primary 
reason behind LP refusal to be fear of limb paralysis 
(64.2%). Additionally, 31.3% of the parents expressed 
fear of death as a reason for declining LP9. Alhebshi 
et al from Saudi Arabia reported that fear of compli-
cations like paralysis or pain was the most frequent 
cause behind parental refusal of LP13. Previous 
studies revealed that fear of complications (mainly 
paralysis) was the most common reason behind 
parental LP refusal14. A local study by Riaz et al 
revealed that 70% of the parents refused LP 
because they thought it was risky15. Anwar et al also 
showed that 36% of the parents refused LP because 
they thought it might cause paralysis16. Asif et al 

described that fear of side effects related to LP was 
the most frequent reason (25.2%) behind parental LP 
refusal17. A study conducted in Saudi Arabia found 
that 44.3% of parents refused LP, while the primary 
reasons for parental refusal of LP were relative’s 
opinion (35.1%) 18. A study conducted in a teaching 
hospital in Ireland reported a higher percentage of 
parents expressing fear of complications associated 
with LP19. High refusal rates raise several questions 
regarding the reasons behind LP refusal. It prompts 
investigation into whether these refusals are region, 
sex, or disease-specific, and whether they stem from 
patients' perceptions or practitioners' discomfort 
with the procedure. It has been observed that fear 
and misconception related to LP are major 
hindrances behind parents' decision to refuse LP in 
their children so future research should address 
these barriers and may seek to devise strategies to 
handle these hurdles20,21. The literature reports a 
wide range of reasons behind LP refusal but misun-
derstanding about the need for LP and procedure 
stands out as a common reason22,23,24,25.

As LP is considered an essential modality for evaluat-
ing many CNS-related disorders, clinicians may not 
avoid the approach due to its importance in 
guiding clinical judgment. There is a need to create 
more awareness among the general population 
about LP and its related advantages and risks. 
Addressing fears and beliefs barring parents from 
refusing LP may reduce the proportion of parents 
refusing their children to undergo LP17. There is also a 
need to address underlying causes due to which 
parents refuse LP as parents might not see the 
potential benefits of LP. Local research should also 
be planned to evaluate the effectiveness of coun-
seling while acquiring informed consent from 
parents for LP which can ultimately facilitate 
informed decision-making and optimizing patient 
care. Being a single-center study, our findings 

cannot be generalized and need further verification 
in large multicentric studies.

CONCLUSION
A significant proportion of parents (21.8%) refused 
diagnostic lumbar puncture for their children. The 
most dominant causes behind refusal for LP were 
fear of complications, invasiveness nature, and 
perceived unnecessary need. Parents from low 
socio-economic status households demonstrated a 
statistically significant association with LP refusal. 
There is a need to create more awareness among 
general population about LP and its related advan-
tages and risks.
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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
In the present study, 21.8% parents refused their 
children to undergo LP. In research done by Ahmad 
and colleagues, 32.6% families declined LP proce-
dure for their children9. Acoglu et al revealed that 
28.5% parents refused for LP10. Samreen et al in a 
local study documented that 26.4% parents refused 
for LP11. Another study from Sub-Saharan Africa 
reported that 25% of parents refused LP for their 
children12. Our study along with others report that a 
significant proportion of parents refuse LP for their 
children which can delay the diagnosis and overall 
treatment of these children9,10,11,12. The long-term 
impact of complications related to sub-optimal 
treatment of neurological diseases in the pediatric 
population might be impacting the healthcare 
system of a developing country like Pakistan.

It was noted in this study that the most dominant 
causes behind refusal for LP were fear of complica-
tions of LP, invasiveness nature of the LP procedure, 
LP procedure being unnecessary, wanted consulta-
tion with family physician, close family relative 
influenced refusal, and past history of LP related 
complication in a family member, reported by 
42.9%, 19.0%, 14.3%, 9.5%, 7.9%, and 6.3%, respec-
tively. Ahmed and colleagues noted the primary 
reason behind LP refusal to be fear of limb paralysis 
(64.2%). Additionally, 31.3% of the parents expressed 
fear of death as a reason for declining LP9. Alhebshi 
et al from Saudi Arabia reported that fear of compli-
cations like paralysis or pain was the most frequent 
cause behind parental refusal of LP13. Previous 
studies revealed that fear of complications (mainly 
paralysis) was the most common reason behind 
parental LP refusal14. A local study by Riaz et al 
revealed that 70% of the parents refused LP 
because they thought it was risky15. Anwar et al also 
showed that 36% of the parents refused LP because 
they thought it might cause paralysis16. Asif et al 

described that fear of side effects related to LP was 
the most frequent reason (25.2%) behind parental LP 
refusal17. A study conducted in Saudi Arabia found 
that 44.3% of parents refused LP, while the primary 
reasons for parental refusal of LP were relative’s 
opinion (35.1%) 18. A study conducted in a teaching 
hospital in Ireland reported a higher percentage of 
parents expressing fear of complications associated 
with LP19. High refusal rates raise several questions 
regarding the reasons behind LP refusal. It prompts 
investigation into whether these refusals are region, 
sex, or disease-specific, and whether they stem from 
patients' perceptions or practitioners' discomfort 
with the procedure. It has been observed that fear 
and misconception related to LP are major 
hindrances behind parents' decision to refuse LP in 
their children so future research should address 
these barriers and may seek to devise strategies to 
handle these hurdles20,21. The literature reports a 
wide range of reasons behind LP refusal but misun-
derstanding about the need for LP and procedure 
stands out as a common reason22,23,24,25.

As LP is considered an essential modality for evaluat-
ing many CNS-related disorders, clinicians may not 
avoid the approach due to its importance in 
guiding clinical judgment. There is a need to create 
more awareness among the general population 
about LP and its related advantages and risks. 
Addressing fears and beliefs barring parents from 
refusing LP may reduce the proportion of parents 
refusing their children to undergo LP17. There is also a 
need to address underlying causes due to which 
parents refuse LP as parents might not see the 
potential benefits of LP. Local research should also 
be planned to evaluate the effectiveness of coun-
seling while acquiring informed consent from 
parents for LP which can ultimately facilitate 
informed decision-making and optimizing patient 
care. Being a single-center study, our findings 

cannot be generalized and need further verification 
in large multicentric studies.

CONCLUSION
A significant proportion of parents (21.8%) refused 
diagnostic lumbar puncture for their children. The 
most dominant causes behind refusal for LP were 
fear of complications, invasiveness nature, and 
perceived unnecessary need. Parents from low 
socio-economic status households demonstrated a 
statistically significant association with LP refusal. 
There is a need to create more awareness among 
general population about LP and its related advan-
tages and risks.
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