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Abstract 

This study aims to analyze the air pollution studies published online from 1995-2020 in Bangladesh. The data of 
research publications on “air pollution” from the online database were collected with the following search strategy: 
publications with terms “air pollution,” “air pollutants,” “concentration of particulate matter/aerosol,” or “effects on 
human health,” “sources of air pollutants” gaseous air pollutants,” and “heavy metals in the air” in their titles for the 
period of 1995-2020 were collected. The study summarized the characteristics of published documents, the contents 
and number of citations, and most profiles of authors. This study is based on research on air pollution exposure from 
relevant sources, such as peer-reviewed articles, proceedings, and national and international reports. In this study, a 
total of 143 scientific documents were found online. The first publication on air pollution in Bangladesh was revealed 
in 1995, while the highest number of publications was published in 2019. The years 2018, 2019, and 20 showed a rapid 
increase in the number of articles published; 15, 19, 16, and 638, respectively. The articles published in the year 2004 
received a more significant number of citations (294). In this study, the offline publication has not been counted, and 
the study covers only the online publication.  
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1. Introduction

Air pollution is a crucial environmental issue due to its detrimental effects on human health [2, 45]. Air pollution has 
risen to such a level which was never experienced before. Bangladesh has gotten the 1st position in terms of PM2.5

concentration in (2021) report. It is estimated that globally, 92% of the world’s population breathes toxic air [30, 60]. 
The level of air pollution in developing countries is higher than in developed countries [37]. Air pollution is defined as 
an atmospheric condition in which substances (air pollutants) are present at concentrations higher than their normal 
ambient (clean atmosphere) levels to produce measurable adverse effects on humans, animals, vegetation, or materials 
[54]. Rapid urbanization, vehicle emission, industrialization, brick kilns, biomass burning, transboundary air pollution, 
etc., are responsible sources of indoor and ambient air pollution [14, 22, 39, 51]. On account of combustion of Sulphur 
containing fuels, such as coal and crude oils, is a key anthropogenic source of SO2 emissions; CO, PM2.5 directly emitted 
during incomplete combustion processes with high-temperature conditions from power stations, biomass burning, 
vehicular and agricultural activity; coarse particles (PM2.5-10) coming from wind-blown, grindings, re-suspended road; 
leaded gasoline used to be main sources of lead emission; airborne viruses, bacteria, protozoa, pollen grains, different 
propagules and vegetative cells of algae, fungi, lichens, bryophytes, and pteridophytes are consistent in the air [1, 25, 
46, 51, 57, 58]. Sources of Particulate matter (PM2.5-10) include brick kilns, soil dust, road dust, motor vehicle, metal 
smelter, fugitive Pb, Zn sources, and sea salt sources [26]. The study found that, among the sources, more than 62% of 
the PM2.5-10 was soil and road dust in Rajshahi, Chattogram and Khulna sites but in Dhaka, the dust contribution was 
about 38%, and for fine particles (PM2.5), the identified sources are similar to those for the coarse particle samples, but 
their contributions are different. Various studies found that more than 63% of the fine particle mass comes from 
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anthropogenic sources such as brick kilns, wood-burning, biomass burning, and motor vehicles, and the contribution of 
mass, as well as black carbon and delta-C from the motor vehicles, is much less than from brick kilns or biomass burning 
sources. Some study shows that PM2.5 concentrations are increasing in the number of brick kilns [39, 46]. Nayeem et. al. 
[39] found that in 2006, 2010, and 2018, the number of brick kilns was 307, 497, and 551, respectively, in three Upazila 
of Dhaka City. Air Pollution has tremendous and various effects on the human body, climate change materials, plants, 
and animals [2, 26, 31, 57]. Some study found an association between air pollution and diseases such as premature 
deaths, stroke, heart disease, coughing, eye irritation, headaches, and kidney damage [2, 6, 59]. Developing countries 
like Bangladesh suffer PM2.5 exposures that are four to five times more than developed countries, and worldwide, air 
pollution is the fourth risk factor for mortality [28, 57]. Aktar and Shimada [5] estimated that a 0.65% (95% confidence 
interval of 0.62 to 0.68%) change in all cause’s mortality is associated with a 10 mg/m3 change in PM10. Air pollution 
can cause high respiratory disease [35]. Respiratory problems were found more in households with an increased 
concentration of pollutants in the indoor air [40]. It reduces the Forced Vital Capacity (FVC), Forced Expiratory Volume 
in one second (FEV 1), FEV 1/FVC%, and Peak Expiratory Flow Rate (PEFR) of people, especially children [4]. Vehicle 
emission causes Chronic Obstructive Pulmonary Disease (COPD) (which is a type of obstructive lung disease 
characterized by long-term breathing problems and poor airflow) in traffic police officers as they are exposed for a long 
time [2]. Due to air pollution, respiratory problems among school children in Dhaka cities have been found [59]. One of 
the most difficult problems is irritation of the eyes, coughing, sneezing, high fever, asthma, and headache [6, 57]. Heavy 
metals cause severe diseases such as lung cancer, asthma, bronchitis, tuberculosis, kidney damage, high blood pressure, 
birth defects, etc., because of long persistence in nature and bioaccumulation in the food chain [16, 43]. On the other 
hand, Particulate matter affects the cognitive function of children by changing the brain structure, Blood Lead levels due 
to heavy metals reduce child brain development [59]. Maternal exposure to exceeding levels of particulate matter in the 
air can cause a low birth weight of the child and raises the chances of preterm birth and often stillbirths. Moreover, a 
positive correlation was found between particulate matter pollution and peak flow decrements in children with asthma 
symptoms, particularly those who are asthmatic that those with non-symptomatic children [19]. Conversely, brick kilns 
workers are more vulnerable due to heavy metals and PM pollution [16, 36]. Trace metals such as Fe, Ca, K, Ti, Zn, Pb, 
Sr, Rb, Cu, As, Cr, Ni, etc., are also carcinogenic and seriously impact children’s nervous systems [33, 59]. To envisage a 
brighter tomorrow, we must solve the issue of air pollution. To reduce the severity of air pollution, which is increasing 
beyond acceptable levels, numerous efforts have been made globally on a personal, industrial, and governmental basis 
[12, 19]. The study has collected several research papers and reports on air pollution and the biosphere's effects from 
1995-2020. Analyzing scientific research from online publications yields the knowledge structure on air pollution. 
Collection and formulation of subject category analysis, keyword analysis, the top ten cited papers, the most cited 
authors, the top ten most cited articles' citations, and the top publications from 1995 to 2020 [32]. Researchers and 
decision-makers may find it useful to evaluate the knowledge structure of air pollution research to gain insight into the 
field’s most recent trends and state to make more informed choices and develop fresh research ideas.  

2. Methodology 

This study is based on a bibliometric analysis of air pollution exposure from pertinent sources such as peer-reviewed 
articles, university reports, etc. The data of research publications on “air pollution” search by following the search 
strategy: publications with terms “concentration of particulate matter/aerosol in Bangladesh,” “air pollution and human 
health in Bangladesh”, “concentration of gaseous pollutants in Bangladesh,” “pollute the air in Dhaka city” ,“pollutants 
of air”, “trace metal in the air of Bangladesh”, “heavy metal in the air in Dhaka”, “air pollution and respiratory disease”, 
“air pollutant effects on plants”, “air pollutants effects on children health”, “indoor air pollution and women health”, “air 
pollutant and economy” and “air pollution effects on the environment” for the period of 1995-2020 were collected. 
Studies were collected from worldwide accepted sources, including Science Direct, Publons, ISI, Elsevier, Web of Science, 
Springer Link, and other national libraries such as Bangla JOL, Department of Environment, Bangladesh Bureau of 
Statistics, Ministry of Health, International Center for Diarrheal Disease Research, Bangladesh (ICDDRB), Bangladesh 
Atomic Energy and Commission (BAEC), Dhaka Transport Coordination Authority (DTCA) and international libraries 
such as Asian Development Bank, Global Air, Clean Air Asia, Norwegian Institute for Air Research, School of 
Environmental Science Murdoch University, Australia, Stockholm Environment Institute (SEI), Sweden, World Health 
Organization (WHO), World Bank, IQAir, and Heath Effects institute. All of the studies were screened via abstracts to 
determine whether the study was relevant to air pollution. Considered studies included a good description of sources 
of ambient and indoor air pollution, impacts on humans and other living organisms of air pollution, the economic impact 
of air pollution, the environmental impact of air pollution, and the controlling methods of air pollution. After sorting out 
the related abstracts, full-text articles, reports, and thesis were assessed to identify studies fully or partially related to 
the study’s objectives. Selected papers after abstracts were screened and excluded for not being appropriate with the 
objectives. The retrieved article considers those related to the source, monitor, impact, and control of air pollution. A 
total of 143 articles were selected for the review, and the data were used to create a database in SPSS and Microsoft 
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Excel for analysis purposes. Results are shown by graph chart and table. A review of the publications was made during 
1995–2020, which are only available online.  

3. Results and discussion 

3.1. Annual Growth of Publications 

 

Figure 1 Annual Growth of Air Pollution Related Publications in Bangladesh from 1995-2020 and 2014. However, the 
highest number of publications has been revealed in 2019 

Figure 1 shows Bangladesh's annual growth of air pollution-related publications from 1995-2020. The total number of 
published articles is 143, whereas the first publication on air pollution was revealed in 1995. The highest publication 
takes place in the year 2019, with 20 publications. Therefore, from 2003, publications on air pollution fluctuated a lot, 
dropped in 2013 and increased in 2018. It has also been noticed that a similar number of publications was revealed in 
the years 2006, 2012, 2014, and 2016 which is 8. 

3.2. Data Type 

Figure 2 explained the data type of retrieved publications from 1995-2020. Among total amount of retrieved 
publications, 73 publications (51%) are based on primary data, 55 publications (38.5%) are based on secondary data, 
8 publications (5.6%) are based on review data and 7 publications (4.9%) study on both primary and secondary data. 
It means most of the retrieved publications use preliminary data in their studies. Researchers have used instruments or 
questionnaires to collect their data. 

 

Figure 2 Data Type of Retrieved Publications from 1995-2020 
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3.3. Sector Wise Study 

Figure-3 illustrate that 78% (111 no) publications retrieved publications on ambient air pollution. On the other hand, 
only 8% (11) retrieved publications based on indoor air pollution. Last one, 9%, (13) publications retrieved publications 
covered the health impact of air pollution on human health. 

 

Figure 3 Sector Wise Air Pollution Study in Bangladesh from 1995-2020 

3.4. Medium of Publication 

The provided figure 4 demonstrate the medium of publication study found in last 25 years span. This study has 
considered three types of publications; Journals, reports, and proceedings. Here, most retrieved publications were 
published in the journal, 73% (104 publications) of the full publication. 6% (9 publications) articles are published as 
proceedings while 21% (30 reports) are report which different organizations publish. 

 

Figure 4 Medium of Publication related with Air Pollution from 1995-2020 

3.5. Keywords of Publications 

Some common keywords found are particulate matter/aerosol, which affects human health, particulate matter and 
gaseous, management and policy, heavy metals, gaseous, trace elements, microbial, and effects on plants. Analysis of 
keywords in publications showed that the most frequently encountered keywords were: particulate matter/aerosol 54 
times, effects on human health 25 times, and Particulate matter and Gaseous 29 times (Table-1). In terms of its severe 
health impacts, it is considered a major pollutant, while many epidemic types of research have interlinked airborne 
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particles with a variety of health disorders [4, 52]. It has been found significant association between inhalable particles 
and mortality and morbidity rates [21]. PM2.5 has effects on respiratory, cardiovascular, nervous and renal system that 
cause persistent cough, asthma, nasal blockage, respiratory infections, hypertension, eye irritation, drowsiness, 
headaches, and renal damage [2, 53, 57], and eventually, in increasing number of premature deaths [52]. Air pollution 
is also responsible for some fatal diseases such as cancer and heart attack [46]. Jargis et. al. [31] also showed that PM 
has effects on leaf also. Particulates may generate from a diversity of sources, such as industrial processes, brick kilns, 
power plants, transports, biomass, fossil fuel burning, wind-blown dust, and sea spray, and also, they are formed in the 
atmosphere by the transformation of gaseous emissions [39].  

Table 1 Keywords Based Publications of Air Pollution in Bangladesh from 1995-2020 

Keywords Frequency Percent 

Particulate Matter/Aerosol 54 37.8 

PM and Heavy metals 6 4.2 

Gaseous 7 4.9 

Trace Elements 3 2.1 

Heavy Metals 5 3.5 

Microbial 2 1.4 

Effects on Human Health 25 17.5 

Effects on Plants 1 .7 

Management/Policy 11 7.7 

PM and Gaseous 29 20.3 

Total 143 100% 

These particles' chemical and physical compositions depend on the emission sources' characteristics, time of year, area, 
and superintendent weather conditions. Particulate Size fraction ranges, PM10 fraction ranges from 0 to 10 µm, and 
PM2.5 size fraction ranges from 0 to 2.5 µm [25]. Burning of diesel and compressed natural gas emit particulate matter 
consisting of fine particle (PM2.5) with a high number of ultrafine particles. These inhalable particles with large surface 
areas can cause acute eye or throat irritation [6]. 

3.5.1. Study Area of Publications 

Table 2 Geographical Location of Published Research on Air Pollution in Bangladesh from 1995-2020 

Area Frequency Percent 

Overall Bangladesh 41 28.7 

Barisal 1 0.7 

Bhola 1 0.7 

Chittagong 8 5.6 

Dhaka 89 62.2 

Kushtia 1 0.7 

Munshiganj 1 0.7 

Pabna 1 0.7 

Total 143 100.0 

Table 2 and Fig-5 shows the geographical distribution of published article on air pollution in Bangladesh from 1995-
2020. Retrieved publications that we have collected; among them, 63% of research has been done on Dhaka district, 
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where 28.7% of research has been conducted on Bangladesh overall; fewer types of research are on another section 
which is only 9.1%.  

 

Figure 5 Spatial Distribution of Air Pollution Studies (Journal Paper) in Bangladesh from 1995-2020 

3.6. Highly Cited Documents 

Table 3 Top 10 Cited Papers on Air Pollution in Bangladesh from 1995-2020 

Rank Title 
Frequency 
of Citation 

References 

1 
Investigation of sources of atmospheric aerosol at urban and semi-urban 
areas in Bangladesh. 

295 
Begum et al., 
2004 

2 Indoor Air Quality for Poor Families: New Evidence from Bangladesh. 228 
Dasgupta et 
al., 2006 

3 
Aerosol chemical characteristics of a mega-city in Southeast Asia (Dhaka–
Bangladesh). 

196 
Salam et al., 
2003 

4 Blood Lead Levels of Primary School Children in Dhaka, Bangladesh. 120 
Kaiser et al., 
2001 

5 Who suffers from indoor air pollution? Evidence from Bangladesh. 103 
Dasgupta et 
al., 2006 

6 
Identification of Sources of Fine and Coarse Particulate Matter in Dhaka, 
Bangladesh. 

95 
Begum et al., 
2010 
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7 
Investigation of Sources of Atmospheric Aerosol at a Hot Spot Area in 
Dhaka, Bangladesh. 

91 
Begum et al., 
2005 

8 Key issues in controlling air pollutants in Dhaka, Bangladesh. 90 
Begum et al., 
2011 

9 
Impact of Unleaded Gasoline Introduction on the Concentration of Lead in 
the Air of Dhaka, Bangladesh. 

87 
Biswas et al., 
2003 

10 
Temporal variations and spatial distribution of ambient PM2.2 and PM10 
concentrations in Dhaka, Bangladesh. 

74 
Begum et al., 
2006 

Ten top-cited articles from 1995-2020 are presented in Table 3. The top cited documents in the field was about the 
sources of ambient air pollution, lead pollution and its health impact on children’s health, indoor air pollution and its 
effects, sources of fine and coarse Particulate Matter in Dhaka City, and ambient PM2.2 and PM10 concentrations in Dhaka. 
A total of 1499 citations were received by the top ten articles, out of which, five received more than 100 citations. The 
article that received the highest number of citations (295) was published in 2004 in Journal of Atmospheric 
Environment; the research identifies the sources of atmospheric aerosol (fine and coarse particulate matter) in semi-
residential (AECD) area of Dhaka and an urban area of Rajshahi. 

3.7. Authorship Analysis 

This study reviewed 104 articles written by 290 authors. Among them, Table-4 shows the top 5 authors’ names, the 
most prioritized authors in the air pollution field of Bangladesh. Dr. Bilkis Ara Begum has the highest number of articles 
(27). Swapan K. Biswas and Prof. Dr. Philip K. Hopke have the 2nd and 3rd highest publications, respectively. Mention 
that these three toppers are co-author of each other for publishing articles. 

Table 4 Top 5 Authors Who Are the Contributors of Documents on Air Pollution in Bangladesh from 1995-2020 

S.N. Author Name Designation and Institute 
Number of 

Article 

1 Dr. Bilkis Ara Begum Director & CSO, Bangladesh Atomic Energy Center 27 

2 Swapan K. Biswas 
Chief Scientific Officer (Retired), Bangladesh Atomic Energy 
Center 

20 

3 Dr. Philip K. Hopke Professor Emeritus, Clarkson University, New York. 16 

4 Dr. Abdus Salam Professor, University of Dhaka 15 

5 
Dr. Ahmad Kamruzzaman 
Majumder 

Director, Center for Atmospheric Pollution Studies & 
Professor, Stamford University Bangladesh 

10 

Prof. Dr. Abdus Salam has 15 articles in this field followed by Prof. Dr. Ahmad Kamruzzaman Majumder who has 10 
articles. Bilkis Ara Begum, Swapan K. Biswas and Prof. Dr. Philip K. Hopke have been doing more research using primary 
data, and have also used secondary data at times; some of their work is also about the health risks due to air pollution. 
Dr. Abdus Salam have done most of research using primary data, he has measured the concentration of particulate 
matter, trace metal, heavy metals, organic and inorganic ions. He also did research on Air pollution tolerance index 
(APTI) of mango trees which was also based on primary data. Prof. Dr. Ahmad Kamruzzaman Majumder has done his 
research works mostly based on primary data, and he also used secondary and review data in his research purpose. He 
identifies the sources of air pollution, brick kilns status in Dhaka city, microbial presence in air pollutant, impact on 
human health etc. 

4. Major Findings from Reviewed Air Pollution Studies  

4.1. Sources and Concentration of Air Pollution in Bangladesh  

Air pollution has some primary sources (brickfields, cement industry, rock crushers, motor vehicles, and open burning) 
and secondary sources (road dust, airborne soil from agricultural fields, trans-boundary) [3, 23]. Brick kilns and motor 
vehicles are the most responsible sources for air pollution in different cities, produced CO, SO2, NOX, O3, HC, PM, fluoride 
compounds [39, 47]. Emissions from the brick kiln are the major contributors to air pollution in Dhaka especially in the 
dry seasons, while the contribution from emissions from metal smelters increases during rainy seasons [12, 22]. In 
Dhaka, both local (mostly from vehicular emissions) and some regional emission sources are responsible for high PM2.2 
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and BC. According to DoE, 2019 fine particles (PM2.5) in dry season usually dominate in the contributions to PM 
concentrations all the time of the day except in the evening, when the coarse particles (PM10 and PM2.5) are found to be 
equal to or sometimes greater than the fine particles. PM2.2, PM2.2-10, and Black Carbon (BC) concentration levels depend 
on meteorological characteristics like-precipitation, wind direction, and wind speed. It has a strong relationship with 
meteorological characteristics [20, 48]. Transport related emissions are a major source of BC and biomass burning could 
be another substantial source of BC on the other side long-range transportation from fossil fuel-related sources are also 
a responsible source of BC. PM2.5 concentrations in mixed and motorized areas were on average higher than the non-
motorized and vehicle-free areas [23]. Except for the rainy season, the value of Particulate Matter in the air is higher 
than that of the Threshold Limit Value (TLV) recommended by the World Health Organization (WHO), Environmental 
Protection Agency (EPA), USA and Air Quality Standards (AQS), Bangladesh [22, 42]. Most of the time, PM2.5 is 
approximately twice that of WHO and USEPA [22, 27]. Average pollution concentrations of the Metropolitan area in 
Dhaka exceed National Ambient Air Quality Standards (NAAQS) except in monsoon; the average concentrations of 
particulate matter (PM2.5 and PM10) in the three monitoring sites exceeded the relatively lax Bangladesh National 
Ambient Air Quality Standards (150 µg/m3 for PM10 and 65 µg/m3 for PM2.5) in all seasons [42]. Similarly, heavy metal 
concentration also exceeds the standard value in different cities of Bangladesh [24]. Some studies identify that 
anthropogenic sources, especially industrial activity, vehicular emission, and household cooking, are the main sources 
of trace elements in the ambient and indoor air. Khan et al., [33] found trace metals such as Fe, Ca, K, Ti, Zn, Pb, Sr, Rb, 
Cu, Cr, Ni, etc., in indoor and ambient air of industrial areas. We found that the overall trace metal concentrations in 
Dhaka are higher than those in Europe (e.g., Spain, Norway) and East Asian (e.g., Taiwan) locations [51]. The 
concentration of PM in Dhaka city is very high; the mean PM2.5 from 2002 to 2010 ranges from 62.75 to 89.5 μg/m3and 
the mean PM10 ranged from 110.66 to 147.34 μg/m3 from 2002 to 2010 [38]. There is a relationship between the 
number of increasing brick kilns with PM2.5 concentrations; the number of brick kilns in Dhamrai, Savar, and Keraniganj 
increased to 307, 497, and 551 in 2006, 2010, and 2018, respectively. Besides, the annual average of PM2.5 

concentrations in Dhamrai sub-district was 58.6, 58.9, and 64.8 µg/m3, while 58.6, 58.2, and 64.5 µg/m3 in Savar and 
57.7, 56.7 and 63.1 µg/m3 in Keraniganj in 2006, 2010 and 2016, respectively. PM2.5 concentration was almost three to 
four times higher than the Bangladesh National Ambient Air Quality Standard (BNAAQS) and World Health Organization 
(WHO) standards. In Pabna, Particulate matter such as 0.3µm, 0.5µm, 1µm, 3µm, and 5µm measured in some areas 
where Library Bazar, Gachpara Crossing, Traffic Mor, Ononto Mor, Main Bus Terminal PM0.3 were found 107669, 
580343, 501856, 255411 and 748091 Count/m3. On the other hand, Library Bazar, Gachpara Crossing, Traffic Mor, 
Ononto Mor, Main Bus Terminal PM3 were found 290, 191, 159, 106, 686 Count/m3. It means that the quality of Pabna 
Air is also not good. In Dhaka, the average concentration of NOx, O3, and SOx with eight hours of sampling was measured 
at 82.8, 22.5, and 25.5 µg/m3, respectively, higher than the WHO guideline values [41]. 

4.2. Impacts of Air Pollution in Bangladesh  

There is a positive correlation between air pollution and health effects [5, 55]. According to HEI (2018), indoor and 
ambient air pollution led to 1.23 lakh deaths in Bangladesh in 2017. Air pollution can cause high respiratory diseases 
[35]. Respiratory problems were found more in households with an increased concentration of pollutants in the indoor 
air [40]. It reduces the FVC, FEV 1, FEV 1 / FVC%, and PEFR of people, especially children [4]. Vehicle emission causes 
Chronic Obstructive Pulmonary Disease (COPD) (which is a type of obstructive lung disease characterized by long-term 
breathing problems and poor airflow) in traffic policemen as they are exposed for a long time [2]. Due to air pollution, 
respiratory problems among school children in Dhaka city have been found [59]. The major problems caused are 
irritation of the eyes, coughing, sneezing, high fever, asthma, and headache [6, 57]. Heavy metals result in severe 
diseases like lung cancer, asthma, bronchitis, tuberculosis, kidney damage, high blood pressure, birth defects, etc., due 
to long persistence in nature and bioaccumulation in the food chain [16, 44, 56]. On the contrary, particulate matter 
affects children’s cognitive function by changing the brain structure; blood lead levels due to heavy metals reduce child 
brain development [59]. Maternal exposure to exceeding levels of particulate matter in the air can cause a low birth 
weight of the child and raises the chances of preterm birth and often stillbirths. A stronger association was found 
between particle pollution and peak flow decrements in children with asthma symptoms, particularly asthmatic 
children, than non-symptomatic children [19]. On the other hand, brick Kilns workers are more vulnerable due to heavy 
metals and PM pollution [8, 36]. Trace metals such as Fe, Ca, K, Ti, Zn, Pb, Sr, Rb, Cu, As, Cr, Ni, etc., are also carcinogenic 
[33]. Some microflora presented in the polluted air, such as- Aspergillus spp., Penicillium spp. Alternaria spp., Curvularia 
spp., Fusarium spp., Rhizopus spp., and Trichoderma are pathogenic to plants and/or humans and strongly allergenic to 
human being [58]. Increasing air pollution has stress on plants, the plants become sensitive if the APTI value is smaller 
than or equal to 12 (APTI ≤ 12). Plants had the highest sensitivity towards pollutants during winter; average APTI values 
also varied depending on the locations and plant species. From the observation from the study, we can say that plants 
are highly sensitive towards pollution [49].  

 



World Journal of Advanced Engineering Technology and Sciences, 2023, 09(01), 228–239 

236 

4.3. Law and Policy Control  

Bangladesh Govt. makes some laws and regulations for preventing Air pollution, by often taking some historical steps 
to control air pollution. In Bangladesh, Bangladesh Environment Conservation Act 1995, makes laws against the vehicle, 
sub-section (1) of section 6 has restrictions on vehicles emitting smoke which is injurious to environment, another one 
is (1) A vehicle emitting smoke or gas injurious to health or environment shall not be operated, nor shall such vehicles 
be switched on except for the purpose of test operation for stopping the emission of such smoke or gas [60]. After that, 
two stock engine vehicles named baby Taxi were banned and government banned leaded fuel at the end of 2002 to 
control air pollution. These steps have proven to be very effective for controlling air pollution in Dhaka city [61]. As 
Brick kilns are another major source of air pollution, the government formulate Brick Manufacturing and Kiln 
Establishment (Control) Act, 2013 in 2013. That makes a restriction on placing Brick kilns, in the provisions of Section 
4, if the brickfield produces brick in brick kilns without obtaining a license from the district administrator. He is not 
imprisoned for more than one year (one year) or more than one (one) shall be punished with a fine extending to one 
thousand takas or both [62]. BNAAQ set annual and hourly standards for air pollutants where it considered Carbon 
monoxide (CO), Lead (Pb), Sulfur dioxide (SO2), Nitrogen dioxides (NO2), Ozone (O3), PM2.5, and PM10. Then the Ministry 
of Environment, Forestry, and Climate Change, with the assistance of the World Bank have taken the Clean Air and 
Sustainable Environment (CASE) project to address the issue of urban air pollution and manage air pollution in 
Bangladesh [20]. It is not possible to reduce or prevent air pollution without the involvement or awareness of people. 
It is really important that people are known and aware of reducing air pollution. 

5. Conclusion 

The annual growth of publications in Bangladesh significantly rose in the span of 25 years. If we divide these 25 years, 
we can see that the first 12 years of publications stood at only 28 out of the total 143 publications; hence, 115 revealed 
publications occurred during the last 13 years. Most of the publications were based on primary data which is 51% of 
the retrieved article. The number of journal articles, proceedings, and reports was 72.2% (104), 21.0% (30), and 6.3% 
(9) of the total publication, respectively. The most frequently encountered keywords were particulate matter/aerosol 
54 times, followed by effects on human health 25 times. The present study also revealed that among 143 articles, 62.2% 
are based in Dhaka city. Most of the study is based on urban areas. Hence, conducting more air pollution studies in semi-
urban and rural areas is necessary. The study found that more than 1200 citations came from research published 
between 2001 and 2006. Even though there has been a rise in publications in recent years, it is still not enough, as 
pollution in Bangladesh is still rising more than ever. Nevertheless, the primary publication is still required more 
because of the constant deterioration of the air quality in recent years. However, more research should be done on the 
impacts of air pollution on human health. Additionally, indoor air pollution research should be prioritized because the 
rise of urban areas and buildings affects the natural environment and reduces trees. Therefore, there is always a high 
probability of air pollution from construction areas, roadside, etc., entering homes, offices, or shopping malls. From the 
geographical point of view, research on other parts of Bangladesh besides Dhaka is required, mostly in Chittagong, as it 
is the 2nd most polluted city in Bangladesh. This study did not address all aspects of air pollution. Research needs to be 
further improved in the future, and institutions that have done researches on air pollution. According to their type, such 
as national organizations, international organizations, educational institutions, etc., it is possible to do extensive 
research. It is also possible to analyze according to the journal impact factor, type, and number of publications in the 
same journal. 

Compliance with ethical standards 

Acknowledgments 

The authors are thankful to the Center for Atmospheric Pollution Studies (CAPS), Department of Environmental Science, 
Stamford University Bangladesh. 

Disclosure of conflict of interest 

The authors involved in this article have unanimously agreed and declared that no conflict of interest with anybody or 
group.  

References 

[1] Ahmed MJ, Ali MK, Hossain M, Siraj S and Ahsan A. (2012). Determination of Trace Metals in Air of Chittagong 
City Bangladesh. European Journal of Chemistry, 3 (4), 416-420. 



World Journal of Advanced Engineering Technology and Sciences, 2023, 09(01), 228–239 

237 

[2] Ahmed S, Shamima Q, Eva H. and Bhowmik M. (2016). Effect of Air Pollution on FVC, FEV 1 and FEV 1 /FVC% of 
the Traffic Policemen in Dhaka city. J. Bangladesh Soc. Physiol., 11(2): 39-42. 

[3] Ahammad SS., Siraj S., Ali M. S., Kaji M. A. and Kazi F. K. (2010). Tracking of Possible Sources of Dhaka City Air 
Pollutants. Proc. of International Conference on Environmental Aspects of Bangladesh (ICEAB10), 136-137, 
Japan. 

[4] Akhter N., Begum N. Begum, U. N. Akther, D. Habib, N. and Humayra. M. (2012). Lung Function and Chronic 
Exposure to Air pollution a Study on Adolescent Male of Urban Area. J. Dhaka National Med. Coll. Hos., 18 (02), 
58-60. 

[5] Aktar MM. and Shimada K. (2014). Health and Economic Assessment of Air Pollution in Dhaka, Bangladesh. 

[6] Alam MZ., Armin E., Haque M., Halsey J., Kayesh E. and Qayum A. (2018). Air Pollutants and Their Possible Health 
Effects at Different Locations in Dhaka City. Int. J. Environ. Sci. Nat. Res., 9(4), 1-11. 

[7] Biswas SK, Tarafdar SA., Islam A, Khaliquzzaman, M., Tervahattu, H. and Kupiainen, K. (2003). Impact of Unleaded 
Gasoline Introduction on the Concentration of Lead in the Air of Dhaka, Bangladesh. Journal of the Air & Waste 
Management Association, 53: 1355-1362. 

[8] Biswas P, Bhattacharya T, Chanda A, Das S, Hazra S. (2018) Urban Wetlands – CO2 sink or source? A case study 
on the aquaculture ponds of East Kolkata Wetlands. International Journal of Recent Scientific Research, vol. 9, no. 
2, 24158-24165. 

[9] Begum BA, Kim A, Biswas SK. and Hopke PK. (2004). Investigation of Sources of Atmospheric Aerosol at Urban 
and Semi-Urban Areas in Bangladesh. Atmospheric Environment 38: 3025-3038. 

[10] Begum BA., Kim A, Biswas SK. and Hopke PK. (2006c). Temporal Variations and Spatial Distribution of Ambient 
PM2.2 and PM10 Concentrations in Dhaka, Bangladesh. Science of the Total Environment, 358: 36-45 

[11] Begum, B. A. Kamal, M. Salam, A. Salam, A. Salam, M. A. and Biswas, S. K. (2011a). Assessment of Particulate Air 
Pollution at Kalabagan and Shisumela Area along the Mirpur Road, Dhaka. Bangladesh J. Sci. Ind. Res., 46(3), 343-
352. 

[12] Begum BA, Biswas SK. and Hopke PK. (2011b). Key Issues in Controlling Air Pollutants in Dhaka, Bangladesh. 
Atmospheric Environment 45, 7705-7713.  

[13] Begum BA., Hossain A., Saroar A., Biswas SK., Nahar N., Chowdury Z. and Hopke P. K. (2011c). Sources of 
Carbonaceous Materials in the Airborne Particulate Matter of Dhaka. Asian Journal of Atmospheric Environment, 
5(4): 237-246. 

[14] Begum BA., Nasirs M., Randal S., Sivertsen B. and Hopke PK. (2014). Identification and Apportionment of Sources 
from Air Particulate Matter at Urban Environments in Bangladesh. British Journal of Applied Science & 
Technology, 4(27), 3930-3955. 

[15] Begum BA., Biswas SK., Markwitz A. and Hopke PK. (2010). Identification of Sources of Fine and Coarse 
Particulate Matter in Dhaka, Bangladesh. Aerosol and Air Quality Research, 10: 345-353.  

[16] Bhuyan MS. and Islam MS. (2017). A Critical Review of Heavy Metal Pollution and Its Effects in Bangladesh. 
Science Journal of Energy Engineering, 5(4), 95-108. 

[17] Dasgupta S., Huq M., Khaliquzzaman M., Pandey K. and Wheeler D. (2006a). Indoor Air Quality for Poor Families: 
New Evidence from Bangladesh. Indoor Air, 16, 426-444. 

[18] Dasgupta S., Huq M., Khaliquzzaman M., Pandey K. and Wheeler D. (2006b). Who Suffers from Indoor Air 
Pollution? Evidence from Bangladesh. Indoor Air Pollution in Bangladesh, 444-458. 

[19] Department of Environment. (2008). Assessment of the Impact of Air Pollution Among School Children in 
Selected Schools of Dhaka City Bangladesh. Malé Declaration on Control and Prevention of Air Pollution and its 
Likely Transboundary Effects for South Asia. Dhaka, Bangladesh. Department of Environment. 

[20] Department of Environment. (2019). Ambient Air Quality in Bangladesh. Dhaka Bangladesh. World Bank and 
Department of Environment (DoE). 

[21] Gurley ES., Salje H., Homaira N., Ram PK., Haque R., Jr. WAP., Bresee j., Moss WJ., Luby SP., Breysse p. and Azziz-
Baumgartner E. (2014). Indoor Exposure to Particulate Matter and Age at First Acute Lower Respiratory Infection 
in a Low-Income Urban Community in Bangladesh. American Journal of Epidemiology, 179(8), 967-973. 



World Journal of Advanced Engineering Technology and Sciences, 2023, 09(01), 228–239 

238 

[22] Hossain ML., Roy SC., Bepari MC. and Begum BA. (2019a). Study of Air Quality at One of the World's Most Densely 
Populated City Dhaka and Its Suburban Areas. J. Bangladesh Acad. Sci., 43(1): 59-66. 

[23] Hossain MM., Majumder AK., Islam M. and Nayeem AA. (2019b). Study on Ambient Particulate Matter (PM2.5) 
with Different Mode of Transportation in Dhaka City, Bangladesh. American Journal of Pure and Applied 
Biosciences, 1 (4), 12-19. 

[24] Hossain MS., Latifa GA., Prianqa and Nayeem AA. (2019c). Review of Cadmium Pollution in Bangladesh. Journal 
of Health & Pollution, 9(23): 1-10. 

[25] Haque HA., Huda N., Tanu FZ., Sultana N., Hossain MSA. and Rahman MH. (2017). Ambient Air Quality Scenario in 
and Around Dhaka City of Bangladesh. Barisal University Journal Part 1, 4(1), 203-218.  

[26] Hoque MMM., Ashraf Z., Kabir MH., Sarker MS., and Nasrin S. (2020). Meteorological Influences on Seasonal 
Variations of Air Pollutants (SO2, NO2, O3, CO, PM2.5 And PM10) in the Dhaka Megacity. American Journal of 
Pure and Applied Biosciences., 2(2), 15-23. 

[27] Hasan MR., Raquibul M., Hossain MA., Sarjana A. and Hasan MR. (2016). Status of Air Quality and Survey of 
Particulate Matter Pollution in Pabna City, Bangladesh. American Journal of Engineering Research (AJER), 5(11): 
18-22. 

[28] HEI. 2020. State of Global Air 2020. Special Report. Boston, MA: Health Effects Institute. 

[29] HEI. 2018. State of Global Air 2018. Special Report. Boston, MA: Health Effects Institute. 

[30] IQAir. (2021). World Air Quality Report Region & City PM₂.₅ Ranking.  

[31] Jargis IQ. (2018). Dust Accumulation of Roadside Vegetation in Dhanmondi, Dhaka. Unpublished B.Sc. project, 
Department of Environmental Science, Stamford University Bangldesh. 

[32] Kolle SR. and Thyavanahalli SH. (2016). Global Research on Air Pollution Between 2005 and 2014: A Bibliometric 
Study. Global Research on Air Pollution, 35(3), 84-92. 

[33] Khan MB., Islam MR., Begum BA. and Miah MA. (2019). Trace Element Characterization in Household Dusts in 
Industrial Areas Along Highways in Bangladesh and Their Health Implications. J. Bangladesh Acad. Sci., 43(1): 
47-58. 

[34] Kaiser R., Henderson AK., Daley WR., Naughton M., Khan MH., Rahman M Kieszak S. and Rubin CH. (2001). Blood 
Leads Levels of Primary School Children in Dhaka, Bangladesh. Environmental Health Perspectives, 109(6), 563-
566. 

[35] Kabir E., Islam A. and Taufikuzzaman M. (2018). An Investigation into Respiratory Health Problems of Workers 
at Stone Crushing Industries in Bangladesh. Journal of Health Research, 32(2): 172-178. 

[36] ILO (2014). Health hazards of child labour in brick kilns of Bangladesh. Dhaka. International Programme on the 
Elimination of Child Labour (IPEC). 

[37] Majumder AK., Nayeem AA., Patoary MNA. and Carter WS. (2020). Temporal Variation of Ambient Particulate 
Matter in Chattogram City, Bangladesh. Journal of Air Pollution and Health, 5(1): 33-42. 

[38] Motalib MA. and Lasco RD. (2013). Assessing Air Quality in Dhaka City. International Journal of Science and 
Research (IJSR), 4(12): 1908-1912. 

[39] Nayeem AA., Hossain MS., Majumder AK. and Carter WS. (2019). Spatiotemporal Variation of Brick Kilns and It’s 
Relation to Ground-Level PM2.5 Through MODIS Image at Dhaka District, Bangladesh. Int. J. of Environmental 
Pollution & Environmental Modeling, 2(5), 277-284.    

[40] Nahar M., Khan MH. and Ahmad SA. (2016). Indoor Air Pollutants and Respiratory Problems Among Dhaka City 
Dwellers. Arch Community Med Public Health, 2(2): 032-036. 

[41] Rahman MA., Rahim A., Siddique NEA. and Alam AMS. (2013). Studies on Selected Metals and Other Pollutants in 
Urban Atmosphere in Dhaka Bangladesh. Dhaka Univ. J. Sci., 61(1): 41-46. 

[42] Rahman MM., Mahmud S. and Thurston GD. (2018). Recent Spatial Gradients and Time Trends in Dhaka, 
Bangladesh Air Pollution and Their Human Health Implications. Journal of the Air & Waste Management 
Association, 2162-2906. 



World Journal of Advanced Engineering Technology and Sciences, 2023, 09(01), 228–239 

239 

[43] Rahman MM., Mahamud S. and Thurston GD. (2019a). Recent Spatial Gradients and Time Trends in Dhaka, 
Bangladesh, Air Pollution and Their Human Health Implications. Journal of the Air & Waste Management 
Association., 69(4), 478-501. 

[44] Rahman MS., Akhter S., Rahman R., Choudhury TR., Jolly YN., Akter S., Islam S. and Begum BA. (2019). 
Identification of Sources of PM2.5 at Farmgate Area, Dhaka Using Reconstructed Mass Calculation and Statistical 
Approaches. Nuclear Science and Applications., 28(1&2), 13-23. 

[45] Razib (2019). Seasonal Variation of PM2.5 in Relation to Meteorological Characteristics in Dhaka City, 
Bangladesh. Unpublished B.Sc. Projects, Department of Environmental Science, Stamford University Bangladesh. 

[46] Rana MM., Sulaiman N., Sivertsen B., Khan MF. and Nasreen S. (2016). Trends in atmospheric particulate matter 
in Dhaka, Bangladesh, and the vicinity. Environ Sci. Pollut. Res. 

[47] Rana MM., Khan MH., Azad MAK., Rahman S. and Kabir SA. (2020). Estimation of Idle Emissions from the On-Road 
Vehicles in Dhaka. J. Sci. Res., 12(1): 15-27.  

[48] Rouf MA., Nasiruddin M., Hossain AMS., and Islam M.S. (2011). Trend of Particulate Matter PM2.5 and PM10 in 
Dhaka City. Bangladesh. J. Sci. Ind. Res., 46(3): 389-398. 

[49] Sadia HE, Jeba F, Uddin MZ. and Salam A. (2019). Sensitivity Study of Plant Species Due to Traffic Emitted Air 
Pollutants (NO2 and PM2.5) During Different Seasons in Dhaka, Bangladesh. A spinger Nature Jounals, 1: 1377. 

[50] Salam A., Bauer H., Kassin K., Ullah SM., and Puxbaum H. (2003). Aerosol Chemical Characteristics of a Mega-City 
in Southeast Asia (Dhaka-Bangladesh). Atmospheric Environment, 37, 2517-2528. 

[51] Salam A., Hossain T., Siddique MNA. and Alam AMS. (2008). Characteristics of Atmospheric Trace Gases, 
Particulate Matter, and Heavy Metal Pollution in Dhaka, Bangladesh. Air Qual Atmos, 1,101-109. 

[52] Salam A., Assaduzzaman M., Hossain MN. and Siddiki NA. (2015). Water Soluble Ionic Species in the Atmospheric 
Fine Particulate Matters (PM2.5) in a Southeast Asian Mega City (Dhaka, Bangladesh). Open Journal of Air 
Pollution, 4, 99-108. 

[53] Saju JA., Rahman MM., Debnath PK. and Nayan SB. (2020). Impacts of Air Pollution on Human Health and 
Environment Due to Brick Kilns Emission: A Review. 

[54] Seinfeld J.H. (1986). Atmospheric Chemistry and Physics of Air Pollution. New York: Wiley-Inter. science.  

[55] Sun Z. and Zhu D. (2019). Exposure to Outdoor Air Pollution and Its Human Health Outcomes: A Scoping Review. 
PLoSONE, 4(5): 0216550.  

[56] Shandiz F. and Talasaz ZH. (2017). The Relationship between Breast Cancer and Air Pollution: Review Article. 
Reviews in Clinical Medicine, 4(3): 136-139. 

[57] Tusher TR. Ashraf Z. and Akter S. (2018). Health Effects of Brick Kiln Operations: A Study on Largest Brick Kiln 
Cluster in Bangladesh. South East Asia, Journal of Public Health, 8(1), 32-36. 

[58] Uddin MN., Latifa GA., Majumder AK., Shamsi S. and Nayeem AA. (2019). Analysis of Ambient Airborne Mycoflora 
around Curzon Hall Campus, University of Dhaka, Bangladesh. Stamford Journal of Microbiology, 9(1), 32-25. 

[59] Woo MK., Young ES., Mostofa MG., Golam M., Afroz S., Hasan MOSI., Quamruzzaman Q., Bellinger DC., Christiani 
DC. and Mazumdar M. (2018). Lead in Air in Bangladesh: Exposure in a Rural Community with Elevated Blood 
Lead Concentrations among Young Children. Int. J. Environ. Res. Public Health, 15, 1947.  

[60] Section 6, Bangladesh Environment Conservation Act, 1995. 

[61] Begum BA, Biswas SK, Hopke PK. (2006) Impact of banning of two-stroke engines on airborne particulate matter 
concentrations in Dhaka, Bangladesh. J Air Waste Manag Assoc. 56(1), 85-9.  

[62] Section 4, Brick Manufacturing and Kiln Establishment (Control) Act, 2013. 


