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Summary

This field study was conducted in Diyala province for the period
between 1/10/2014 until 1/3/2015 included urban areas and rural areas and
other centrist in transition, with a view to identifying the health effects of
environmental contaminants (chemical, physical and biological) in enclosed

spaces with the difference in the proportions of those pollutants between the

study areas.

It includes the distribution of 150 a questionnaire containing sex set of
environmental conditions and a set of symptoms that indicate the presence of
sick environment, by 50 for each form region and concentration measurement
of gases (CO, CO;, NOy) inside the building and outside the use of Portable
Gas Analyzer as well as temperature and relative humidity in the premises. He
also collected 150 bacterial swab 50 swab for each area,different
environmental sources included kitchens, bedrooms and Health facilities and
laboratory-diagnosed, as well as a test of sensitivity to a range from antibiotic
of the isolates diagnosed.

The results showed that Sick Buildin Syndrome symptoms such as
nervousness, headaches, shortness of breath, eyes dry and skin dryness were
more pronounced in urban areas as the average 32.5%,32.4%, 24.4%, 20.5%
17.1% respectively, while less visible in the middle of the region and were
very fewin the rural of the region, symptoms were Rotation, Attention Deficit,
irritation of the nose, eye irritation, more common the middle of the region as
the average of 27%, 24.8%, 23.3% , 12.2%, respectively, and Less amonge to
the population of the rural area. symptoms as headache, eye dry, eye irritation,

dryness of the skin were more amonge females than males, while the




symptoms as neurological , discomfort, and the rotation was more pronounced
on males. The results showed that environmental risk factors help symptoms
occur, such as vulnerability to poor ventilation, odors and poor natural light
available in a more urban environment as the average 28.6%, 22.4% , 20.4%
respectively, whereas exposure to dust and dry air was higher among residents
of the middle region as the average of 27.1%, 23.2% respectively and

environmental conditions were lower in the rural area.

The results concentration of measurment gases (CO, CO,, NO,) were
higher in the urban areas, as average ( 2.62 ppm, 0.13 ppm, 0.20 ppm)
respectively, while the less concentrated in rural areas, which reached (0.10
ppm, 0.006 ppm, 0.06 ppm) respectively, There was no significal differences
for measurement of temperature and humidity, with an average temperature in
the middle region ( 23.9)m followed by the urban area of (21.8) m, recorded in
rural lower (21.6 )m .for relative humidity overtook the rural area with the
highest percentage of humidity, reaching 58.9%, followed by urban area 55%,
and middle area was the lowest 54.8%.

The results of bacterial isolation region showed the highest Percentage in
the rural isolation 46 sample (92%), followed by the middle region 35 sample

(70%)and urban area with less than 24 sample (48%). the rural area showed

the positive it for bacteria gram stain  is prevailing  accounting

Staphylococcus aureus bacteria highest percentage (43.4%) , Escherichia coli
(19.5) races, pseudomonas aeruginosa and Streptococcus pneumoniae were
each (10.8%) and Klebsiella pneumonia (4.3%). In the middle region the
positive it for bacteria gram stain is percentage accounting S. aureus might
formed (42.8%) Followed by E. coli (20%) , P. aeruginosa (17.1%) , S.

pneumonia (8.5%)and K. pneumonia ranked last (2.8%) In the urban area




negative it for bacteria gram stain is percentage accounting P.aurgenosa and

S. aureus was (33.3%) and the result of species E. coli, K. pneumonia and S.
pneumonia were (12.5%) (8.3%) (4.1%) respectively. the results of sensitivity
to antibiotics Augmentin, Ampicillin, Tobramycin, Imipenem that most strain
were resistance in varying percentage, some strain have expressed resistance

towards certain types.




<)
[:
ZE

dadal) £ g gall bl
daaiall 3 J ¥ Juadl)
1 dadial) 1
el all Gl et @t'd\ Jadl)
4 Ay ldaal | 122
5 ol Sl g (Auall (Sl 2-2
6 Sick Building A sall al) 4330 ) 5glil Ayl gl |
Syndrome
7 Sick building syndrome (SBS)ddas jall Al daPia | 4 -2
8 Indoor Air Quality(1AQ) (A3l &) s¢d) 335 5-2
Clinical 4yl Ul 51 symptomscal sY)
10 . ; 6-2
Manifestations
10 Mucous Membrane Irritation Adblial) 4udeY) s | 1-6-2
10 Dermatologic Symptoms alall (a3 2-6-2
10 symptoms of central nervous ¢Sl aaadl Jigad) (2l o) 3-6-2
system
11 symptoms Respiratory system (4 jgadl gal 21| 4-6-2
13 Epidemiology4st s 7-2
14 Building Related illness(BRI )stills dagi yall () oY) 8-2
15 Ay pal) Alsal) da e Gl o) Eigan quad Al Jal gad) 9
Factors That Can Cause Sick Building Syndrome
15 Individual Risk Factordz ill jhill Jalge | 1-9-2
15 sex gl | 1-1-9-2
15 Age sl | 2-1-9-2
16 Psychosocial factors 4xdill Jel gl | 2-9-2
16 Noise sbagall | 1-2-9-2
16 Lighting sslayl| 2-2-9-2
17 Odorants z=lsd | 3-2-9-2
17 Physical factors 4xib il Jalsadl | 3-9-2
17 Combustion Pollutants <tislel) 3 As) | 1-3-9-2
17 Room Temperature 43l 5 a 42,3 | 2-3-9-2
18 Relative Air Humidity 4sswil gkl | 3-3-9-2
18 Ventilation rate 4l Jaa | 4-3-9-2
19 Chemical factor 4sbasl Jalgall | 4-9-2
19 Volatile organic compounds (3sUaiel) 43 guaall LS jal) | 1-4-9-2
20 Formaldehyde( CH 20) ylggalla il | 2-4-9-2
20 Carbon monoxide CO ¢s sl aws gl Jg) | 3-4-9-2
21 Carbon dioxide CO2 ¢s sl syl (AN | 4-4-9-2
21 Nitrogen dioxide NO2 ¢na sl syl (Al | 5-4-9-2
22 Materal Method sUdl 3 ga |  6-4-9-2




24 Environmental tobacco smoke (ETS) (sl &) glds | 7-4-9-2
25 Biological factor dagall Jelgll | 5-9-2
26 Dust Jedl | 1-5-9-2
26 Mould ¢éalls Fungi < hdl) | 2-5-9-2
27 Bacteria LAsdl | 3-5-9-2
40 Antibiotics 3ball clalaa 10-2
41 dggal) clabaal) Jes 4| 1-10-2
41 Antibiotic resistant 4 gall cililaal) daglia | 2-10-2
Jardl (3l sl g 3 gal) 3 Cullil) Sucadll

34 3) gal) 1-3
43 4 pidall il gV 9 5 3y 1-1-3
44 atlad) s dplbas) dgall | 2-1-3
45 Culture Media 4 3 blwg¥) | 3-1-3
46 4y gaal) Clalizaal) 4-1-3
47 Jard) 3l yha 2-3
47 Sterilization Methods asaill ik | 1-2-3
47 Autoclaving Sterilization bl aadl) | 1-1-2-3
47 Dry Heat Sterilization 43l 3 aly agdesl) | 2-1-2-3
47 Filter Sterilization gl adadll | 3-1-2-3
47 Dlioall jplns 2-2-3
47 Crystal violetawdid) sl dasa Jglaa | 1-2-2-3
47 Safranin stain ¢ iud) dua Jolaa | 2-2-2-3
48 Lugol’s Iodine Solution <uiall Jolaall | 3-2-2-3
48 Jifaall juaad | 3-2-3
48 Normal salin aledl) aldd) Jolaall | 1-3-2-3
48 lodine solution 2gll Jslaa | 2-3-2-3
48 Starch solution Ll Jglaa | 3-3-2-3
48 Macfarland Standard (! 5 Sal) <uli Jglaa | 4-3-2-3
48 i) o) jand 4-2-3
49 Catalase reagent sulsll ay3il Cidls | 1-4-2-3
49 Oxidase reagentjsqsgy) @l | 2-4-2-3
49 Kovac's reagent («S\sS cidls | 3-4-2-3
49 Methyl red reagent sa¥) Jdall CidlS juaai | 4-4-2-3
49 Voges — Proskauer reagent _glSe g (s sd adls J(-‘*\;S 5.4.2.3
50 Phenol red reagent (0.296) ) Jsilll CAES julant| ¢ 4 5 3
50 Bromothymol blue ¥ ags)) RdlS jpdasi | 7-4-2-3
50 Culture Media 4,3l blug¥) jpaai|  5-2-3
50 Nutrient agar gl Y g | 1-5-2-3
50 Blood base agar il JS) by | 2-5-2-3




50 MacConkey Agar (SigStall Jsibuyg | 3-5-2-3
51 Urea agar base busd) Jsl by | 4-5-2-3
51 Voges - Proskauer media (VP)  _s\Swgp puSgd by | 5-5-2-3
51 Methyl red media  Jial) jaal by | 6-5-2-3
51 Pepton water medium = ¢siwd) sladay | 7-5-2-3
51 Motility medium _ 4,all buy| 8-5-2-3
52 Eosin methylene blue medium @0 (pug¥) Jfia by | 9-5-2-3
52 Oxidation\Fermentation media (O\F) 33!l /Baws¥) Jawy | 10-5-2-3
52 Starch hydrolysis media L&l Jlaihag | 11-5-2-3
52 Gelatin hydrolysis media ¢Sl Jad oy | 12-5-2-3
52 Mannitol Salt Agar Akl Jsislal) sl dawy | 13-5-2-3
52 King A medium King A JS) | 14-5-2-3
53 Muller Hinton Agar O5R — Jga Js) oy | 15-5-2-3
53 doa g all e jal) daly) g 2ds Jalwg) | 16-5-2-3
53 Sample Collection <lial) aaa | 6-2-3

54 <) Jad) Salady Aaldd) cliall | 1-6-2-3
55 A gkl 4 glall daadll 9 31 ad) da 3 ably daldd) clial) | 2-6-2-3
55 OLtaNL Aaldl) 5 laiu) el | 3-6-2-3
55 LAl clie aan | 4-6-2-3
56 clalle i 7-2-3

56 A S N el paddl | 8-2-3

56 oA gghall padddl) | 1-8-2-3
56 ol padddl | 2-8-2-3
56 dgan gl I LERY) | 9-2-3

56 Catalase test Juulsl) as 3l JLdd) | 1_9.2-3
57 Oxidase test S s¥) a3l S | 9 993
57 Indole test Jsai¥) JLid) | 3.9.9.3
57 Methyl red test ,aa¥) Jiall JLid) | 4 993
58 Voges —Proskaur test ss\Suw s oS58 L) | 5903
58 Urease hydrolysis test  Lusadl Jad i) | 6 993
58 Citrate utilization test < i) dgiul 81 | 7 99 3
58 Oxidation Fermentation (O/F) 3l \ suslill JL5A) | ¢ 9.3
59 Starch hydrolysis test Ll a3 JLid) | 10-9-2-3
59 Gelatin hydrolysis ¢St Jad JLad) | 11.9.2-3
59 Motility test 4sad) L8l | 19.9.2.3
59 Mannitol salt agar (el Jgiilal) S g & salll JULET | 13.9.2-3
60 King (A) s e salll L83 1 14923




vV

60 Eosin-Methylene blue @u3¥ Jdall bawy Jo saill LS | 15923
60 Bile solubility test sl iall g3l dwild L) | 16.9.2-3
60 Novobiocin Resistance Test Cpe sibigd i) diaa daglia ST | 17,923
50 Bacitracin and ¢l siuldl s (S s ¥) dpmiles LSS 18-9.2.3
Optochin Sensitv
61 Antibiotic suscepitibility 4l cilallaall Lpubual) L33 | 19-9-2-3
61 Static analysis (¥ sl | 10-2-3
A58 g @.‘Mﬂ\ : &) A Jadll

62 A yal) Gl oY) il 1-4
62 Headache gl 1-1-4
64 Dry Eye ¢eadl Gléa | 2-1-4
65 Eye irritationcsd &5 | 3-1-4
66 Nervousness and discomfort gle 3¥ls dasasl) | 4-1-4
68 Dry skin aall da | 5-1-4
70 Dizziness (¢uosd)dds | 6-1-4
71 Difficulty concentrating (J:Sill 43 saa) oLl ciids 7-1-4
73 Shortness of breath (i) §us 8-1-4
74 Irritation of the nose—a) s 9-1-4
76 o2 e M 4y gial) uadll | 10-1-4
79 Al g dal) il 2-4
79 Dry and hot air sy <ila ¢l 82 1-2-4
81 Dust,udd | 2-2-4
82 Odors Unpleasant 4as jgdg Sl | 3-2-4
84 Poor ventilation(d_all & o) s¢d) s AB)dy gl ¢ g | 4-2-4
86 Poor lighting(4aa)) & )ddadl) 3eLaY) 5-2-4
87 Al yal) Alkaial i g Al g gl ) g2l Ay glal) ueall) | 6-2-4
88 Al cilua gadl) il 3-4
88 G Jlai il | 1-3-4
89 (CO) Carbon Monoxide &g sl asgl Jol & | 1-1-3-4
89 (CO) Carbon dioxide sl 1Syl A6 | 2-1-3-4
90 (NO2) Nitrogen dioxide g Al amsy) A58 | 3-1-3-4
94 Temperature and Humidity 4xsha s 50 ad A 8 b | 2-3-4
95 4 gaal) il glall 4-4
95 samples collection and isolation W& g LSl e aaa | 1-4-4
97 doad e g Cliall & )68 | 2-4-4
98 S Gobe s il a558 | 3-4-4
99 Identification yeaddl) | 4-4-4
99 Escherichia coli L% paddd | 1-4-4-4
99 pseudomonas aeruginosa LS gadid | 2-4-4-4
100 klebsiella pneumonia LSy paiddd | 3-4-4-4




101 Staphylococcus aureus b 5% gaddd | 4-4-4-4
101 Streptococcus pneumonia LS gadldd | 5-4-4-4
102 duaidial) 4y piSl) o Jall 4y gial) uaadl) | 6-4-4-4
Antibiotic Sensitive 4gball cilalaall i 5l Ll LA
104 tes 5-4-4
Glua gil) g clalisiuy)

108 clatitiay)
109 a6l
JJLAAS‘

JJL«.AAJ‘
110 e

JJL«.AAJ\
114 Aiay)

(8adLal)
140 dale claglea b laind | 1ala
141 el JA1 31 3Y) da) 68 (Al duday pall (Alal) da Pl (2l 21 | 23aka
142 el JA1 38 dal gl (AN Al g pall | 33ale
Cilaal) aladiad ) la g Al ) Abbaia oo Al 318 A s ]

143 plasiud aﬁm 4gale
143 Uil Bala £ i ) a9 Al Al Allale coma ) 3 31 2358 | 5ale
144 Ul daloce | lagi g Al pal) dllaie o Adad) 3 3 2358 | 6Gala
144 4d & Js 8 38) 5il) aae a9 Al ) ABhaia Cua Al 318 augi | 7 ala
145 ABaat) daboee ) Lai g A pal) Al caa Add) 38 a3 | 8aala
145 a5 giesal) () la g Al jal) dlhale quen Adal) 38 aa358 | 9ala
146 By Ay ) Tai g Al ) Aihaia qann Ll 330 o355 | 105k
146 (b Sl gad) A 5 ) e g Ayl Aaie casa Adal) 38 @ 3s5 | 11 @ale

JLSEY) Al

Oy gt
Cahabial & gual) JA08 e B3 ALl A glall b g 40 glal) ciliiall 4 gial) Candl)
iy ) g Ja gl g uandl
gl JA18 (e ABlAL iy jalaa (e 53 gAlal) cilismll 4 giall cacadl)
S M) g Jau gl g puand) (glalial
iy by ) g Jaagll g el g JANA (1 B3 gAlal) il 4 gial) canadl
plS Ol
paad) &g JAN (e A g Srall g duadidial) 4 Sl el A giall candl)
iy ) g s gl)




VI

Jglaatl daild

dadal) Oyl gind) Sl
30 E. coli LS Jalsl) alad) iidiail) | (1-2)d 52>
33 p. aeruginosa b sy Jalsl) alal) cidaail) | (2-2)d 52>
35 K. pneumoniaksisd Jalsll alad) ciialll | (3-2)d g2
37 S . aureus LSy Jall) aalad) didadl) | (4-2)d 9%
39 S. pneumonia LSy alal) cisdall) | (5-2)d g2
43 Al Al B coandiiad Al 4 poidal) cila i) 93 362Y1 | (1-3)ds
44 Ayl (B Caddina) (Al Al g dpilpansl) dgall | (2-3)J 50>
45 A Al B cuaadind Al e )l Blu ¥ | (3-3)J9s
2 abaall Ll dl) gail) andis  glalie cilidd g 5uS) i g &) gl
46 LRIl podll gl Gl ey 3 N @aass
63 Aol yall plaal Ala ) S5 Jara o (udal) g Allaial) didle (1-4)J 92>
64 Oad) Cilia s ) S5 S e (udad) g A8hial) 43Ne (2-4)J s>
65 | Axdall Cpd) gagd Ala ) S5 Jara o Gaiallg Alkial) dBMe | (3-4)d 92>
68 Lo Vg dppaal) Alla ) S5 Jara o uinllg dBhial) dBe | (4-4)d >
70 Alad) Gilds A 1 o2 il Jara o uiad) g ddhiall 433e (5-4)J s>
71 Gl A g2l Jana o uiallg dhial) BMe | (6 -4)d 9%
72 oLl s Ala ) oz il Jama Ao (udall g dlhial) Bdle (7-4)J s>
74 diil) Guna A G aill Jara Ao (uiadl g ABhial) 4B | (8-4) Jein
75 A gt A ol Jara o pudadlg Alhalal) &8s | (9-4)J 92
dhaial lagi g 4a PUiall (il el 1 Gl el & giall canadl)
-9 59 da Pl e () (il “M&.;Um (10-4)d 52>
81 Ll o) ggdl ) @il Jara o uiallg dhial) ABe | (11-4)d 92>
82 S ) il Jaa o pudallg ddhaial) ABNe | (12-4)d 52
84 dga Sl il g ) Gl il Jara o Guiad) g dBhial) dBe | (13-4)J93
85 406l £ g A Gl Jama o (uiadl g ABhaiad) AN | (14-4)Js
87 Al 3oLyl M) ga i) Jo (uiad) g ddhiadl de | (15-4)J 5%
88 | Awdlall dlkaial lagiy duinl) g pual) N (apill 4y gial) ) | (16-4)Jd 52
S Lagi Jalail) g Asad) 330 ()0 g ABLEA ghalial) 0L "
89 CO 5k | (7-4)dsw
LS Lo JAla) g Al 8] ()lSa g AdbIAL)  ghliad) U
g | S S e SRy i) 281 iy S sl ICT WA PR
CO, )\
das Lo JAJA g Adwl) 34 S g AdlALY)  glalial) U
g | " oS La SISy Al 2 ity GRS | g s
NO; j\e
95 4kl g 5l ad cila ja Jaa o dlhiad) W50 | (20-4)d 9
¢ ' i Lisd Ay o BIINES
100 | K- ¢ P.aeruginosa<E.coli bisd 4ysa sa ol Lady) (21-4)J s>

pneumonia




VI

102 | S. pneumoniae« S. aureus LS g gasll LAY | (22-4)d 92
slad Al jall A8 <Y Jald) da glia g dslouad 4 giall canadl)
107 s cia | (34905

JJ.\A\ daild
¢y gind)

Ay jal) el A Dial Ly M) Sl oY)

Portable Gas Analyzer <ijall Julas jlga

Humidity and 4kl g 3_)all da s (ubd Slga
Temperature

z\lbuj.“ gé 83 ) ¢d) &) ualidlall daild

ARI

Child Acute Respiratory Infections

ASHRAE

American Standards for Heating Refrigeration and
Air-Conditioning Engineers

BRI

Building Related illness

CLO

Cedar Leaf Oil

EMB
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Sick building syndrome
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Volatile Organic Compounds
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Voges - Proskauer media
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World Health Organization
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