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            Abstract

            
               
Air pollution is regarded as a significant global public health risk factor in cities around the world. It is considered as
                  one of the highest-ranking environmental health challenges in the world, particularly in developing countries like India.
                  Air pollution is a significant risk factor for the development of various lung disorders. World Health Organization (WHO)
                  defined air pollution as the impurity in the environment in and around by the physical, chemical, or biological agent, which
                  has changed the natural characteristics of the atmosphere. The environmental factors related to air pollution induces the
                  risk of allergic asthmatic reaction and emergency intervention. According to the respiratory health investigation people who
                  are exposed to vehicular pollution for a longer duration, are in a risk to develop asthma. The air pollutants rates were measured
                  by using the application real-time air quality index in which the air quality rate is evaluated. We piloted ten children with
                  DCD of age about 5 - 10 years were analysed with wrights’ peak flow meter. Results of the study predicted that there is a
                  decrease in peak expiratory flow rate with the predicted value (.000) and increase in the shortness of breath questionnaire
                  with the predicted value (.077) on comparing over air quality index. This study concludes that there is an impact of air pollution
                  among children with DCD. 
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               Introduction

            Air pollution is regarded as a significant global public health risk factor in cities around the world. It  is considered
               as one of the highest-ranking environmental health challenges in the world, particularly in developing countries like India.
               World Health Organization (WHO) defined air pollution as the impurity in the environment in and around by the physical, chemical,
               or biological agent, which has changed the natural characteristics of the air atmosphere.  (Epidemiological studies have investigated the association between air pollution in various places across the world and also
               about the function of lung  (Barberger-gateau et al., 1992). The air pollution affects the respiratory system, immune system, and it may also cause damage to lung tissue, cancer and
               premature death.
            

            The environmental factors related to air pollution induces the risk of allergic asthmatic reaction and emergency intervention.
               According to the respiratory health investigation people who are exposed to vehicular pollution for a longer duration, are
               in a risk to develop asthma  (Brauer, 2003).The road traffic produces a large amount of volatile organic compounds, suspended particulate matter (SPM), oxides of sulphur
               (SOx), oxides of nitrogen (NOx), and carbon monoxide (CO), and carbon dioxide (CO2) they provide an adverse health effect
               on the exposed population  (Cotes, 1978).
            

            Children with DCD are exposed to air pollutants every day as they are the most affected even to the smallest quantity. In
               DCD children, the primary target for exposure to air pollutants in the airway tract in which they are in a greater risk to
               develop respiratory diseases  (Currow, Plummer, & Crockett, 2009). Children’s plays in the busy outdoor green areas for years together and they are exposed to the risk of air pollutants.
               These pollutants cause pulmonary conditions such as asthma, bronchitis and also affect the functions of the lung and produce
               dyspnoea.
            

            The toxic chemicals and gases released from vehicle emission produce irritation and allergy in the lung tissues. Thus, the
               autistic children are exposed to this air pollutants for an extended time  (Forstad, Soyseth, Anderson, & Gulsvik, 2006; Shiber & Santana, 2006). The recent studies have shown a reversible reduction in pulmonary function in children with DCD, who are exposed to air
               pollutants. The term dyspnea can be explained in terms as breathlessness, shortness of breath, chest tightness, and increased
               effort of breathing. The presence of dyspnea forecasts long- term mortality  (Tessier, Nejjari, & Letenneur, 2001) and cause a high prevalence of diseases like asthma, chronic obstructive pulmonary disease (COPD) and congestive heart failure
               (CHF). Dyspnea is a primary symptom and an important outcome measure for evaluating individuals with chronic lung diseases.
               
            

            Dyspnea is a usual complaint with a noticeable negative effect on daily functioning and quality of life  (Mahler et al., 1996). When dyspnea occurs at rest or during mild to moderate exertion, it is considered as pathological and a symptom of a pulmonary
               disease state. There is extensive research done on the pathophysiological aspects of dyspnea, but to date, the exact physical
               mechanism of breathlessness is doubtful. Therefore, the presence and limits to exertion caused by dyspnea need to be defined
               across the whole population regardless of health service implementation.
            

            The Peak expiratory flow rate (PEFR) is an essential indicator for the detection of lung function. It measures how forcefully
               a person can exhale, and it also helps to determine whether environmental factors or pollutants are affecting the breathing.
               PEFR depends upon the force of contraction of expiratory muscles, the elasticity of lung airways and constriction of lung
               tissues. Decreased PEFR values may denote the risk of obstructive pulmonary disorders in the occupational group. The wright's
               peak flow meter is an accurate, rugged a portable device, and thus it can be used in field studies to measure Peak expiratory
               flow rate (PEFR). A peak flow meter is a handheld device with a mouthpiece on one end and a scale on the other. When blowing
               air into the mouthpiece, a small plastic arrow moves. This measures the airflow speed  (Mahler & Wells, 1998; Stone, 2000).
            

            Dyspnea is a prevalent condition in outdoor workers. Detection of dyspnea and peak expiratory flow rate at an early stage
               is beneficial as it is a symptom to cause various lung disorders. Autistic children are unaware of respiratory symptoms, and
               it reduces the quality of life and respiratory efficiency. There is a lack of study on dyspnea among children with DCD. This
               study is to create awareness among mothers and caregivers of children with DCD on air pollution and its effects. Hence the
               study is to find out the impact of air pollution on respiratory health among children with DCD.
            

         

         
               METHODOLOGY 

            After detailed proposal presentation done in SRM college of Occupational therapy, information sheet containing the details
               of the study, which is written in Tamil, English and Hindi were issued to the participants of the study and their caregivers.
               The primary researcher explained the procedure by which the study is going to be conducted, and participants were free to
               discontinue anytime from the study. After getting the consent form signed by the participants and their caregivers, the study
               had been initiated. The children with DCD were included and their essential demographic characteristics (like name, age, gender,
               years of working experience, etc.) and the weight and height of the were noted. The impact of air pollution is measured by
               using the application Real-Time Air Quality Index in which the level of air pollutants is identified at the time of evaluation
               in a particular region.
            

            The Shortness of Breath Questionnaire (SOBQ) is used to show the severity of breathlessness experienced on a six-point scale
               during 21 different ADLs associated with varying levels of exertion and the additional questions for a total of 24 items.
               The Shortness of Breath Questionnaire (SOBQ) was scored by summing responses across all 24 items to form a total score. Scores
               range from 0 to 120. The Shortness of Breath Questionnaire (SOBQ) is used to evaluate the prevalence of dyspnea. The questionnaire
               was handed over to the children and parents and was asked to fill the questionnaire. The completed questionnaire was returned,
               and the scoring was done.
            

            After completing the Shortness of Breath Questionnaire (SOBQ), the participant is asked to perform the 

            
                  
                  Table 1

                  Association Between the Air Quality Index and Peak Expiratory Flow Rate, Shortness Of Breath Questionnaire 

               

               
                     
                        
                           	
                              
                        	
                              Air quality index
                        
                        	
                              N
                        
                        	
                              Mean
                        
                        	
                              F value
                        
                        	
                              P-value
                        
                     

                  
                  
                        
                           	
                              Peak expiratory flow rate
                        
                        	
                              112
                        
                        	
                              2
                        
                        	
                              335.00
                        
                        	
                              5.123
                        
                        	
                              .000
                        
                     

                     
                           	
                              135
                        
                        	
                              1
                        
                        	
                              310.00
                        
                     

                     
                           	
                              175
                        
                        	
                              2
                        
                        	
                              278.00
                        
                     

                     
                           	
                              162
                        
                        	
                              1
                        
                        	
                              243.89
                        
                     

                     
                           	
                              160
                        
                        	
                              2
                        
                        	
                              262.50
                        
                     

                     
                           	
                              162
                        
                        	
                              2
                        
                        	
                              242.96
                        
                     

                     
                           	
                              Total
                        
                        	
                              10
                        
                        	
                              267.70
                        
                     

                     
                           	
                              Shortness of breath questionnaire
                        
                        	
                              112
                        
                        	
                              2
                        
                        	
                              75.80
                        
                        	
                              1.999
                        
                        	
                              .065
                        
                     

                     
                           	
                              135
                        
                        	
                              1
                        
                        	
                              71.00
                        
                     

                     
                           	
                              175
                        
                        	
                              2
                        
                        	
                              70.10
                        
                     

                     
                           	
                              162
                        
                        	
                              1
                        
                        	
                              72.27
                        
                     

                     
                           	
                              160
                        
                        	
                              2
                        
                        	
                              71.10
                        
                     

                     
                           	
                              162
                        
                        	
                              2
                        
                        	
                              72.40
                        
                     

                     
                           	
                              Total
                        
                        	
                              10
                        
                        	
                              70.90
                        
                     

                  
               

               

            

            Peak Expiratory Flow Rate (PEFR) through the peak flow meter. The instruction about blowing into the instrument was clarified
               before using the peak flow meter. The wright's peak flow meter was used, and the dial range is 0-1000 lpm. Each child was
               given the instrument and asked to blow several times until he/she blows into the instrument comfortably and adequately. Each
               child was made to blow to his maximum, and he/she was monitored whether the mouthpiece is correctly placed between the lips
               to ensure that an airtight seal is maintained. Each participant blows three times into the flow meter, and the maximum readings
               were recorded. After blowing into the peak flow meter, the children were given breathing retraining and air pollution awareness
               pamphlets.
            

         

         
               RESULTS

            The obtained data were analysed using the SPSS software version 25 software compatible for windows. The method used is ANOVA
               and Descriptive statistics. The frequency of statistics was analysed and calculated.
            

            According to Table  1, there is a significant difference in peak expiratory flow rate value over air quality index which shows the peak expiratory
               flow rate value is increased when the air quality index is low and vice versa with the significant value of .000 and there
               is no significant difference in shortness of breath questionnaire value over air quality index which shows the shortness of
               breath questionnaire value is increased even when the air quality index differs with the non-significant value of .077.
            

         

         
               DISCUSSION

            This study evaluates about dyspnea and peak expiratory flow rate among children with developmental coordination disorder.
               The Peak expiratory flow rate and dyspnea were evaluated in 10 children with DCD., to assess the air quality index, the application
               real-time air quality index was used for evaluating the level of air pollutants at the time of evaluation. The air quality
               index is a measurement used by the government associations to render the public the rate of air pollutants in the surrounding.
               It reveals the number of air pollutants present at the atmosphere  (Tessier et al., 2001; Thomas & Zelikoff, 1999; Valic, Beritic-Stahujak, Yousefy, Butovic, & Gregoric, 1973). 
            

            In this study, who use breathing masks regularly and those who are under regular fitness program were excluded. 

            Peak expiratory flow rate is an accurate indicator for the detection of lung functioning. It relays on the force of contraction
               of expiratory muscles, the elasticity of the airways and constriction of lung tissues. The reduction in peak expiratory flow
               rate values shows a risk of obstructive lung disease in the occupational group who are exposed to air pollutants daily  (Carlsten, Dybuncio, Becker, Chan-Yeung, & Brauer, 2011).
            

            The shortness of breath questionnaire was used to evaluate dyspnea associated with various specific ADLs. It also shows the
               severity of breathlessness experienced on a six-point scale (0 = not at all, to 5 = maximal or unable to do because of breathlessness).
               This measure is simple to use and has been used quite widely.
            

            In this study, it is statistically proven that the significant difference in mean values of peak expiratory flow rate over
               air quality index when the air quality index is low, the peak expiratory flow rate value is increased and vice versa with
               significant value (.000), but there is no significant difference in mean values of shortness of breath questionnaire value
               over air quality index even when the air quality index differs with a non-significant value (.077)
            

            In the present study, there is a significant difference in the Peak Expiratory Flow Rate values over air quality index when
               with the predicted values (.000) and there is no significant difference in the Shortness of Breath Questionnaire values over
               air quality index with the predicted value (.077), this shows that the traffic policemen are most probably at a high risk
               to develop respiratory disorders.
            

         

         
               Conclusion

            The present study concludes that children with DCD are more affected due to continuous exposure to air pollutants. There is
               a decrease in peak expiratory flow rate value when the air quality index is high and increase in peak expiratory flow rate
               value when the air quality index is low with a P-value (.000). There is an increase in shortness of breath questionnaire value
               even when the air quality index differs with a P-value (.077), it shows that the children have dyspnea.
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