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SUMMARY

In this study, the relationship between exposurgptay paints and respiratory end points (lung fiotindices) in
spray painters compared with a control was studiethe study population consisted of 154 automokyleay
painters aged between 21 — 54 years. Equivalemt®u of mean aged between 18 — 53 years was usazhasl.
All subjects worked and lived in Calabar. Forcegigatory volume in one second (FBVforced vital capacity
(FVC), forced expiratory volume in one second esged as a percentage of forced vital capacity (B&Vand
peak expiratory flow rate (PEFR) were used as iediof pulmonary function. A vitalograph spirometers used
to measure FEVand FVC while FEWb6 was computed. The peak expiratory flow rate (REkFas measured using
a mini-Wright peak flow meter. A structured quastiaire was used to obtain biodata.  Anthropometri
parameters were not significantly different betweentrol and test subjects. FVC was significafdlyer in test
than in control groups (P<0.001). FEV1 was sigeafitly lower in the test when compared with thataotrol
(p<0.001). In the same way, the PEFR of the teesum was significantly lower compared with the coht
(p<0.001). The FEWo was not significantly different in the two group§here was an inverse relationship
between duration of exposure to spray painting amdy function parameters (FVC, p<0.01; FEV, p<0.8ad
PEFR, p<0.01). In conclusion, we report that chmaxposure to spray painting impairs lung functiehich is
worse with increasing duration of exposure.
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INTRODUCTION

Spray painting is the art of applying a liquid-dogtsubstance such as paint or lacquers conventedaerosol or
mist and directed unto a surface to produce anlgwbstributed film of the required thickness amkture. The
eventual spray is a mixture of substances whicludlec solvents (styrene, isocyanates, xylene anohal} with
inhibitors and pigments like acrylates and methylates as well as additives like metals [1,2].

There has been an increasing activity in the speagting industry in Nigeria mainly due to incredssumber of
automobiles on our roads, and increased awareiigie asefulness of spray painting both to protdgects from

rust and to make them more appealing. The boorthénindustry encourages young men into the business
especially those who are unable to go to schooltdy®evailing economic situation in the countrydao have to
undertake spray painting as a means of liveliho@®&pray painting can be done via an airless spgayiompressed

air spraying or by electrostatic spraying. Our sotg used the compressed air method.

These chemicals are known to have several effestshe human systems including the pulmonary system.
Isocyanates or paint products remain the most camraoses of occupational asthma or painter’'s luaddwide
[3,4,5] with a prevalence rate of about 10%, [BRint is the greatest source and contributor afyisnate exposure
[7]. Xylene produces dose-related respiratory éggipn and respiratory tract irritation [8,9]. Taerylates and
methylacrylates are associated with difficulty nedthing and irritation of throat, nose and lunggaaes [10].
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Spray painting is a potentially hazardous occupatitiich is even made worse by the wide compositibthe

eventual spray. Risk of respiratory affectatiomffuenced by nature or composition of the paoik ljased > water
based), duration of exposure, concentration of ugptype of spray gun and nebulizer as well astyipe of

spraying booth [11]. A lower lung function indicamong automotive spray painters has also been rmated
[12]. Emphysema and reduction in lung functionéhaiso been linked with exposure to paints [13,7].

During the process of spray-painting the painteexposed to all the chemicals which are atomizdtbugh
components of the paint can be absorbed througdr otlutes like skin and mucous membranes, inhalattioute
accounts for up to 63.6% of total absorption [1&pically, spraying is done in technically desigrn@ooths with
the best been the downdraft design [15]. In Calabare are no technically designed spraying t®oth

Despite the established adverse effects of spraipg on health, spray painters in Calabar metlispio not use
standard spraying booths; and anywhere can sergpraging booths even garages. Protective wekesftice
masks are not often used and yet many of them haga in the profession for many years. This sthdyefore
sought to establish the effect of spray paints wrglfunction under the conditions obtainable in ksbops in
Calabar, Nigeria.

MATERIALSAND METHODS

The study population consisted of 154 automobilagpainters (test group) aged between 21 — 54 yehile the
control group was made up of equivalent numberaofdomly selected male adult civil servants, stuslemtd
business men aged between 18 — 53 years all of whork and reside in Calabar. The mean age, heigtt
weight of the control group were 32.95+ 0.70; 18894 and 70.09% 0.79 respectively. Consent was feach
subject before being recruited into the study. l&sion criteria were physical illness and expodorgollutants at
home or work place.

A self structured questionnaire was used to find exposure to other pollutants, duration of expesiar spray
painting, life style and obvious diseases. Weighs measured with Camry bathroom weighing scalehanght
with stadiometer. Lung function was determined he standing position. FEVand FVC were assessed with
Vitalograph spirometer (Vitalograph Ltd, Buckinghafngland) while the PEFR was determined using -mini
Wright peak flow meter (AIRMED, Clement Clarke Imational Ltd., England). Standard procedures vueses
and necessary precautions taken during measuremehiag function and other data. Three differessadings
were taken for each subject and the best of tlethsed for the subject (Vaughetral.,1989). Prediction formulae
were determined for the lung function parametersamitrol subjects, each formulae taking into actotne height,
weight and age of the control subject.

Statistical analysis

Results were presented as mean + SEM. Unpairelrati-test was used for comparison between megmrsel
was used to produce the charts and scattered plopsvalue of less than 0.05 (p<0.05) was considestatistically
significant.

RESULTS

Comparison of the ventilatory function indices be¢w predicted and observed values did not shovsigmyficant
difference, Table 1.

A comparison of the anthropometric parameters eftévo groups did not reveal any significant diffeze between
the groups, Table 2.

The mean FVC of the test group was significantlywdo, 2.72+0.07 when compared with that of the adntr
4.431+0.07 (p<0.001). A comparison of the mean FENbwed it was significantly lower in the test, 2+0.06,
than in the control, 3.35%£0.68 (p<0.001). A sigraht reduction in the mean PEFR was also observélie test
group, 522.60+4.87 compared with control, 582.69085(p<0.001). The mean FE¥ was not significantly
different in the two groups. All these are shownable 2.

There was no significant difference in lung funotiparameters between spray painters who smokehasé that
did not, Table 3.

The mean PEFR was significant and inversely progat to the duration of exposure (r = -0.353, ©40. There
was also a significantly inverse relationship betwenean FEY and duration of exposure (r — 0.296, P<0.01).
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Mean FVC also decreased significantly with incregsiluration of exposure (r = -0.310, P<0.01). €heas no
significant correlation between mean FE¥and duration of exposure (Table 4).

TABLE 1: Comparison of ventilatory function indices (FVC, FEV,, FEV,% and PEFR) between predicted and observed controls

Parameters  Observed (N=154) Predicted P-values

(N = 154)
FVC (L) 4.4310.07 4.45£0.04 NS
FEV, 3.35:0.68 3.39:0.02 NS
FEV:% 75.27+0.76 75.2740.18 NS
PEFR (L/min) 582.60+4.87 582.63+2.02 NS

Key: NS = Not significant

TABLE 2: Comparison of mean values of anthropometric parameters (age, height and weight) and ventilatory function indices (FVC,
FEV,, FEV1% and PEFR) of control with those of test subjects.

Parameters  Control (N=154) Test P-values
(N = 154)

Age (yrs) 32.95+0.70 33.42+0.2 NS
Height (m) 1.69+0.01 1.67+0.01 NS
Weight (kg) 70.19+0.78 70.09+0.79 NS
FVC (L) 4.43+0.07 2.72+0.07 ok
FEV, 3.35+0.68 2.71+0.06 xxk
FEV1% 75.27+0.76 73.23+0.98 NS

PEFR (L/min) 582.60+4.87 522.60+5.98 rk
NS=Not significant; ***=P<0.001

TABLE 3: Comparison of mean values of ventilatory function indices (FVC, FEV, FEV1% and PEFR) of smokers and non-smokersin
control group.

Parameters Smokers (N=27) Non-smokers (N = 127)vallres
FVC (L) 4.31+0.15 4.45+0.08 NS
FEV: 3.28+0.11 3.37+0.06 NS
FEV1% 76.11+1.81 75.09+0.84 NS
PEFR (L/min)  580.00+10.72 583.1445.47 NS

Key: NS = Not significant

TABLE 4: Correlation coefficient (r) between duration of exposure and lung function parametersin test subjects

Parameters Duration of service (yrs)
Correlation coefficient (r) Significant level
(p)
FVC -0.310 **
FEV, -0.296 kid
FEV1% -0.106 NS
PEFR -0.353 *

p=p-value; NS=Not significant ; **=p<0.01
DISCUSSION

In this work, the lung function indices, FVC, FEWEFR and FEMb6 were assessed among spray painters in
Calabar and compared with a similar number of @bstnbjects. The relationship between duratioexgfosure to
sprays painting and respiratory impairment was détermined.

Due to the relationship between anthropometricciesli age, height and weight, and lung functionmpatars FVC,
FEVy, FEV,% and PEFR [16], the reliability of the equatiavess tested by comparing observed or measured values
of lung function with values obtained by calculatigsing the formula for each of the two groupst (&&=l control).
Results from this study demonstrated no significhffierence between the observed and the prediategifunction
values for age, weight and height and thus protliegeliability of the test, [17]. This invariabigeans that normal
healthy adults were used for the control.

Lung function parameters correlated positively vdtithropometric parameters, this is in line witbyious studies
[16,18]. However, there was no observed signitichifierence between the mean anthropometric vadfiésth the
control and the test group when they were compagidce both groups had similar anthropometricdeslj social
factors or place of residence, any difference ngléunction indices between the two groups can telattributed
to spray paint which the test group was exposdd, .
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The demonstration of a significant reduction in biieg function indices FVC, FEVand PEFR in spray painters
compared to the controls agreed with other stufiies3] on lung function of workers exposed to sppants.
However, there was no significant difference in F&\between the two groups. There is paucity ofrimétion on
the mechanism by which spray paints cause damadfeetoespiratory system but it could be explaibgdthe
hypersensitization of the airway following exposuececomponents of spray paint [19] which causesdnial
hyper-responsiveness involving T-lymphocytes [The hyper-responsiveness of the conducting sysitethe lung
results in bronchospasm and narrowing of theseasisages. It is not impossible for there to bernpdrymal
changes as well. The finding of a significantly IBWC, FEV1 and PEFR suggestive of an obstrugiattern [16]
and a non-significant change in or a normal FEV1%sen in restrictive pattern of pulmonary disordsrengly
indicate that the nature of pulmonary damage mixed pattern. [20,21]. Though smoking is knownbi® a
significant prior determinant of the risk of hypemsitization [22], there was no significant diffiece in lung
function among painters who smoke and others tisahot. This could be due to an overwhelming dffifcspray
paints which greatly over- shadowed the possibletrdmition of smoking in the observed deterioratianlung
function of spray painters. Poor attitude to safeieasures like use of standard spraying boothghtntiave
contributed to the reduction in lung function paedens.

This study also demonstrated an inverse relatipnbkiween duration of exposure of painters to paimt lung
function indices (FVC, FEV and PEFR). This obs#orais in consonant with the views of other sd&nf3,23]
and demonstrated the change in pulmonary physioltjyincreasing exposure.

In conclusion, this study has shown that chronjgosure to spray paints impairs lung function witk pattern of
impairment being predominantly of the mixed type avhich was not attenuated by smoking. It is @gncluded
that lung function impairment becomes worse witbréasing duration of exposure to spray paints. o Asafety
attitude of workers in the industry was very pood anight have contributed to the decline in lungcfion.
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