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Ambient air pollution:  A global assessment of exposure 

- Annual means for PM2.5 covering 

about 3000 human settlements in 

103 countries for the years 2008-

2015. 

According to the latest urban air 

quality database,  

- More than 80% of people living 

in urban areas that monitor air 

pollution are exposed to air 

quality levels that exceed the 

World Health Organization 

(WHO) limits. 

- 98% of cities in low and middle 

income countries with more than 

100 000 inhabitants do not meet 

WHO air quality guidelines. 

- in high-income countries, that 

percentage decreases to 56%. 





- 空氣中有很多污染物，其中飄浮

在空氣中的類似灰塵的粒狀物質

稱之為細懸浮微粒(Particulate 

Matter, PM)。 

- PM2.5 為直徑大小 2.5微克/立方

公此(g/m3)的細懸浮微粒 (約頭

髮絲粗細的1/28)  

- PM2.5懸浮於空氣中的生命週期

可達數周，傳送距離更是可超過

1000公里。 

-  PM2.5組成包括硫酸鹽、硝酸鹽、

氨鹽、元素碳、有機碳、多苯環

芳香烴、金屬離子，如鉛鎘釩鎳

銅鋅、生物有機物等。 

 



PM2.5 的生成 

- PM2.5的生成一般可分為原生性（primar y）及衍生性（secondar y），皆可能由自然或人
為產生。 

- 原生性PM2.5: 是指在大氣中未經化學反應的微粒，主要來自物理破碎、風蝕逸散或人為污
染所直接產生，包括海鹽飛沫、裸露地表揚起的粉塵，鍋爐及機動車輛引擎燃燒過程排放
之微粒等。 

- 衍生性PM2.5: 是指排放到大氣中的化學物質經過太陽光照或其他化學反應後生成，包括電
廠、煉鋼廠、石化業、機動車輛、船舶、建物塗料、農業施肥、禽畜排泄及生活污水等排
放PM2.5前驅物，如:硫氧化物、氮氧化物、揮發性有機物與氨，在大氣中生成硫酸鹽、硝
酸鹽及氨鹽等微粒，組成PM2.5。 



A coal-fired power station contributing to 

ambient air pollution. 

燃 煤 發 電 站 : 

- PM2.5 (包含了重金
屬 或 有 害 成 分 ) 

-  硫 氧 化 物 

-  氮 氧 化 物 



PM2.5在各季節影響 

- 冬季在東北季風（10-4月）盛行期間，PM2.5濃度增高。 

- 夏季吹拂西南季風（5-9月）， PM2.5濃度明顯降低。 

-  東北季風期間易受中國大陸污染傳輸及背風面關係，使本地擴散條件不佳，

易導致污染物濃度增加 



WHO’s Urban Ambient Air Pollution database ‐ Update 2016 

PM10: Fine particulate matter of 10 microns or less; Afr: Africa; Amr: America; 

Emr: Eastern Mediterranean; Eur:Europe; Sear: South‐East Asia; Wpr: Western 

Pacific; LMI: Low‐ and middle‐income; HI: high‐income. 





PM2.5與疾病 





http://taqm.epa.gov.tw/taqm/tw/YearlyDataDownload.aspx 

空氣品質相關資料庫 



資料庫內容 



彰基資料庫~走出去 

串聯 
ArcGIS 



研究1: 



Cross-over study design:交叉研究設計  

ACS diagnosis Control 2 Control 1 

Air pollution, weather condition and influenza are known risk 

factors of acute coronary syndrome (ACS) among elderly people 

2-Week ago 1-Week ago 

Air pollution, 

weather at 

Control 2 

Air pollution, 

weather at 

Control 1 

Air pollution, 

weather at 

Case 



Odds Ratios (OR)of ACS to air and weather factors based on lag-1, lag-2 and lag-3 day 

measurements respectively, from conditional logistic regression. 







研究2: Impact of high Chromium, Nickel and Copper concentrations in farm 
soil on fatty liver disease in the male residents: a cross-sectional study 



Cross-section study design:橫斷式研究設計  

Fatty Liver Disease (Y/N) 

Soil heavy metals pollution, 

Deprivation Index Score 

Confounders:  
Age, Gender 
BMI, Met-S 
Smoking 
alcohol consumption 
GPT, GOT 
rGT 
LDL cholesterol  
HbsAg 
anti-HCV 
creatinine  
bilirubin  







no. 科別 Name 計畫名稱 (2015.01-2016.12) 期刊 

1 胸腔內科 林聖皓 
Estimates Community-Acquired Pneumonia Risk in Chronic Obstructive 

Pulmonary Disease Patients combined with cardiovascular disease 

International Journal of 

COPD 

3 過敏免疫風濕科 田雅之 
Incidence of Lost to Follow-Up and Associated Factors for Patients with 

Rheumatic Diseases 
Plos one 

4 血液腫瘤科 賴冠銘 T-SPOT screen lanent TB before bone marrow transplant    

5 腎臟內科 吳家麟 
Interferon gamma-induced protein 10 associates with insulin resistance and 

predicts incident diabetes in patients with nonalcoholic fatty liver disease 
Scientific Reports 

6 感染科 陳賢孟 Penicillin prophy laxis in recurrent cellulitis 
Journal of microbiology, 

immunology, and infection 

7 胸腔內科 林慶雄 The exacerbations rate of indacaterol use in COPD patients   

8 內科部重症醫學科 王竹賢 Oxygen therapy instrument reassessment by in vitro method   

9 一般內科 謝堯棚 探討尿酸在殘餘腎功能下降的角色 Nephrology 

10 一般內科 謝堯棚 探討尿酸在在腹膜透析病人拔管的角色 BMJ open 

11 一般內科 謝堯棚 探討RDW在CKD病人死亡的角色 Plos one 

12 肝膽腸胃科 蘇培元 

Rapid virological response assessment by Abbott RealTime hepatitis C virus 

assay to predict sustained virological response of patients with hepatitis C 

virus genotype 1 treated with pegylated interferon and ribavirin 

Kaohsiung Journal of 

Medical Sciences 

13 動物實驗中心 吳鴻鳴 
Adipocyte-derived hormones and oxidative stress are associated with insulin 

resistance in healthy postmenopausal women with vasomotor symptoms 
Plos one 

14 腎臟內科 邱炳芳 
Trajectories of serum albumin predict survival of peritoneal dialysis patients: 

a 15-year follow-up study 
Medicine 

15 胸腔內科 林聖皓 
Estimates Community-Acquired Pneumonia Risk in Chronic Obstructive 

Pulmonary Disease Patients combined with DM 
  

16 一般內科 謝堯棚 討MCV在慢性腎臟病病人死亡的角色 CJASN 

17 肝膽腸胃科 施凱倫 
Comparisons of parallel potential biomarkers of 1H-MRS-measured hepatic 

lipid content in patients with non-alcoholic fatty liver disease 
Scientific Reports 

18 重症內科 吳莘華 
Better Airway Resistances Reduction Profile in Intubated COPD Patients by 

Personalized Bronchodilator Dosing: A Pilot Randomized Control Trial 
  



20 
重症內科（呼
吸治療師） 

張佑任 

THE EFFECTS OF NONINVASIVE VENTILATION ON ICU VENTILATORS DURING 

RESPIRATORY THERAPISTS REQUIRE TIME TO TROUBLESHOOTING: 

EXPERIENCE FROM A MEDICAL CENTER IN TAIWAN. 

Respiratory Care . 

Oct2016, Vol. 61 Issue 

10, pOF53-OF53. 

1/4p.(Conference) 

21 動物實驗中心 吳鴻鳴 Hotflashes and Sleeping Outcome    

22 腎臟內科 邱炳芳 
Cyclophilin A associated the renal outcomes and coronary artery disease in diabetes patients – 

a longitudinal 10 years follow-up study  
  

23 動物實驗中心 吳鴻鳴 fatty liver and IMT   

24 動物實驗中心 吳鴻鳴 cytokine and Sleeping Outcome  Plos one 

25 動物實驗中心 吳鴻鳴 00. Assessment of Quality of Life in Menopausal Periods- A Pilot Study in Middle Taiwan-n 彰化醫學 

26 一般內科 謝堯棚 探討尿酸在腹膜透析病人死亡的角色   

27 腎臟內科 吳家麟 ubular Peroxiredoxin 3 as a Predictor of Renal Recovery from Acute Tubular Necrosis   

28 整合型計畫 蘇培元 developed and validation a predicted score for fatty liver   

29 整合型計畫 蔡俊杰 MET-S and BMI in renal outcome   

30 腎臟內科 吳家麟 impact of cardiac parameter (CI and CBV) in long term and short term effect   



1 

Stroke and Risks of Development and Progression of Kidney Diseases 
and End Stage Renal Disease A Nationwide Population Based Cohort 
Study 

plos one 

2 
Long-term renal outcomes in patients with traumatic brain injury: a 
nationwide population-based cohort study 

  

3 
Migraine and Subsequent Chronic Kidney Disease Risk - A 
Nationwide Population-Based Cohort Study 

  

4 appendectomy and risk of HCC   

5 appendectomy and risk of DM   

6 Hot flashes and risk of CAD_CHF   

7 Hot flashes and risk of  stroke   

8 ESRD patients with AVF creation   



1 

 Impact of high Chromium, Nickel and Copper concentrations in 
farm soil  on fatty liver disease in the male residents: a cross-
sectional study 

BMJ open 

2 
Influenza vaccination and the endurance against air pollution 
among elderly with acute coronary syndrome 

Vaccine 

3 
Association among Meteorological Factors, Air Pollution, and Acute 
Coronary Syndrome 

Scientific 
Reports(revise) 

4 
Environmental Heavy Metals Are Significantly Associated with Renal 
Outcomes of Patients with Chronic Kidney Disease 

BMJ open 
(waiting ME 
decision) 

環境醫學: 



Future Work: 

健保資料庫研究: 

優勢:  

- Large-scale population 

datasets 

- Statistical Power 

限制:  

Lacks to important clinical 

characteristics and 

biochemical data, as well as 

individual health behaviors. 

院內臨床資料庫研究: 

優勢:  

- hospital database can 

provide more 

comprehensive lifestyle 

factor, biochemical and 

biomarkers 

 限制:  

- Limited in medical records 

- No enough statistical power 

Regression 

Calibration 

Method  


