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Abstract. Relevance. With growing economy and flourishing construction industries the comorbidities among construction
workers are also raised. They are exposed to various dust, fumes, noxious gases and vapours making them susceptible to chronic
airway diseases like Chronic Obstructive Lung Disease. The aim of the study was to evaluate the respiratory health status of
construction workers in an unorganised sector. Materials and Methods. The data collected from National Capital of Delhi
region in an unorganised sector of construction workers by using a Saint George Respiratory Questionnaire by the Institute of
Occupational Health and Environmental research, Basaidarapur, Delhi, India. All the participant response was noted and the
answers were evaluated to see respiratory health status of workers. Total 200 workers were evaluated. Total 182 males and 18
female participated in the study. Results and Discussion. 25% of workers reported poor health at the time of the survey, while only
4% of workers considered their health to be very good. Among the main complaints were indicated: cough, sputum production,
shortness of breath, chest infections, attacks of wheezing. The overall mean of Saint George Respiratory Questionnaire core was
33.55. It increases with the working period in the construction field with 21.6% for <10years and 49.1 for >30years experienced
workers, while workers with 11 to 20 years of experience, the score was 28.4. The Saint George Respiratory Questionnaire
score was 35.1 in 21-30 years of experienced construction workers. Conclusion. As a result of the study, construction workers
are found to be at high risk of various respiratory diseases and related disabilities. Participants in this study did not receive any
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treatment for respiratory problems at any clinic. This means the importance of occupational health education and the use of
personal protective equipment and safe working conditions for construction workers.
Key words: construction worker, vapour, gas, dust, fumes, respiratory diseases, Saint George Respiratory Questionnaire

Author contributions. U.C. Ojha, O.K. Choudhari — development of research design; S.Spalgais, A. Ranjan, O.K. Choudhari —
data collection; U.C. Ojha, S. Spalgais, A. Ranjan, O.K. Choudhari — analysis and interpretation of results; U.C. Ojha,
S. Spalgais, A. Ranjan, O.K. Choudhari — writing the manuscript draft. All authors reviewed the draft and approved the final

version of the manuscript.

Conflict of interest statement. The authors declare no conflict of interest.

Received 06.04.2021. Accepted 07.06.2021.

For citation: Ojha UC, Spalgais S, Ranjan A, Choudhari OK. Respiratory health evaluation of construction workers using
questionnaire. RUDN Journal of Medicine. 2021;25(4):313—320. doi: 10.22363/2313-0245-2021-25-4-313-320

Introduction

With growing economy and development of
infrastructure, the construction industry is growing
at rapid pace and co-morbidities among workers are
also raised. Construction workers are consistently
exposed to noxious gases, fumes, vapours and dust
(VDGF). The cement generally used in construction
is called as portland cement which contains many
other chemicals apart from silica dust, one of the
particulate responsible for the silicosis and a potential
carcinogenic agent [1]. The construction workers
are exposed to various solvents while painting and
waterproofing. These vapours are not only neurotoxic
but also cause airway abnormality apart from their
malignant potential [2—4]. The exposure to solvent,
welding fumes have variable effect from mild
symptoms like rhinitis to autonomic dysfunction as
well as respiratory airway disease [5, 6]. The welding
fumes also contain gases like ozone, nitrogen oxide,
carbon monoxide significantly affecting human health
directly due to inhalation of gases and indirectly
due to greenhouse effect of the emissions [7]. The
construction workers constitute a group of workforce
encompassing the construction labourers, painters,
plasterers, welders, craftsman working with stone
and bricks, tile installer, carpenter etc. Apart from the
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VDGF exposure they are continuously exposed to heat,
vibrations, and poor ventilation at workplace moreover,
working in ergonomically unsuitable conditions makes
them susceptible to musculoskeletal manifestations.
The respiratory manifestations in construction
workers ranges from small airway diseases, Chronic
obstructive Lung Disease, Occupational asthma,
interstitial lung diseases (ILD), bronchiectasis to
malignancies like mesothelioma among roof installers
exposed to asbestos dust [8—11].The contribution
of occupational diseases in the causation of chronic
obstructive lung diseases (COPD) is approximately
15 % [12]. Despite advancement in technical aspects in
construction industry, with introduction of automatic
machines for painting, prefabricated construction with
availability of personal protective equipment for the
spectrum of construction professionals, the incidence
of the morbidity is decreased but the other side of
the story is the construction workers under umbrella
of unorganised sector, where these modern technical
amenities are sparse and this applies to the organised
sector as well. The best way to prevent this is early
detection and treatment.

The Saint Georges Respiratory Questionnaire
(SGRQ) is for present health status of person with
airway disease [13]. The prevalence of respiratory
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symptoms was documented as high as 60 % in one
study in construction workers [14]. The rationale
behind the use of SGRQ questionnaire was to see
the prevalence of respiratory complaints among
construction workers in an unorganised sector. Since
workers in unorganised sector have to depend on
public health sector/private for their healthcare needs
which is already overwhelmed with numbers. So the
data pertaining to occupational induced respiratory
disorders are sparse. To add to this is poor training
pertaining to occupational health and time constraints
makes healthcare worker at disadvantageous position.

Materials and Methods

This is a prospective observation study conducted
between March 2019 to September 2019. The data was
collected from construction worker by the Institute
of Occupational Health and Environmental Research
(IOHER), Basaidarapur, Delhi, India. All patients
voluntary gave informed consent to participate in the
study according to the Helsinki Declaration of the
World Medical Association (WMA Declaration of
Helsinki — Ethical Principles for Medical Research
Involving Human Subjects, 2013) and personal data
processing. The study was designed to assess the
respiratory symptoms problem among construction
workers who were exposing to various vapour, gas,
dust and fumes at construction sites. The sample size of
study was calculated with the help of online software.
With confidence level of 90 % and confidence interval of
5 % in total populations of 700 construction workers in
the study location, the calculated sample size was 196.
We enrolled 240 consecutive workers for Saint George
Respiratory Questionnaire (SGRQ). A Hindi Validated
Saint George Respiratory Questionnaire (SGRQ) was
used [15]. The SGRQ total score ranges from 0 to 100
and higher the score means more limitation in function.

The written consent from each worker for study
participation was taken at the time of registration after
explaining the detail of study and their willingness.
Eleven patients refused for written consent were
excluded from study. The study included construction
workers with age of more than 18 years with history
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of working in construction industry for at least 5 years
i.e. participants were at least 23 year on the date of
the study. There should also be history of exposure to
vapour, gas, dust and fumes in combination or at least to
one for Syears.The workers with co-morbidities, which
may have impaired the SGRQ score like Hypertension,
Diabetes, Cardiovascular disease, chronic respiratory
disease, thyroid disorders, obesity and persons with
physical deformity were excluded from the study. All
the participants had their primary education up to 5th
standard hence all forms including SGRQ were filled
by the participants only. Only briefing about the nature
of questionnaire was explained to all the participants by
one surveyor. In case, patient is unable to understand
the question, it was explained to him/her in detail in
Hindi by the questionnaire administrator.

Along with the SGRQ, all the enrolled workers
demographic profile was also noted including age, sex,
state they belong to, smoking habits, history of alcohol
intake, tobacco intake, history of previous comorbidities,
nature of job and duration of job, hours of duty/week
and present place of stay. The enrolled worker also
undergone for anthropometric data with Pulse, blood
pressure along with systemic examination to rule out
any asymmetry, deformity in alignment and posture.

Data collection

The Hindi translated and validated SGRQ
questionnaire was given to all the participants. All
the participants were from age between 23—65 years
(age wise distribution: Fig.1). The nature of job of
participants is depicted in Figure 2. The questionnaire
was validated for 12 month recall period originally and
it is then also validated for 3 months and 1 month’s
recall period [16].

Statistical analysis

The statistical analysis was done using SPSS
software 21.0 and the level of confidence was set to 5 %.
The response rate was recorded 100 %. Continuous data
is presented as mean with standard deviation or median
and inter-quartile range (due to extreme values) and
categorical data is presented as percentages. Descriptive
data is presented as bar diagram.
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Results and discussion

Total 200 workers were enrolled and evaluated.
Total 182 males and 18 female participated in study.
More than half (55 %) of the participants were smoker.
The mean age of participants, age group, total work
experience, working hours with other demography
is mentioned at Fig. 1 and Table 1. About 65 % of
participants were living in the same construction site
moreover their kitchen and living room was same.

Fig. 1. Age wise distribution of participants

according to the job profile and SGRQ score is depicted
in Fig. 2, Fig. 3 and Table 2.
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Table 1.
Demographic profile of the participants 0
<10years 11-20years 21-30years >30years
Parameters Mean + SD/N% Median | Min-Max Work experience in years
Fig. 3. SGRQ score of participants according to work
Age 40.53 +9.45 42 21-65 experience
Male 182(91 %) - -

Female 18(9 %) - - Table 2.
Duration of smoking 16.34+7.98 16 2—-30 SGRQ Scores in relation with work experience
Working experience 18.66 + 8.67 20 0.5—35 Work experience <10 11-20 21-30 231

years years years years
SGRQ Scores 21.6 28.4 35.1 49.1

The overall mean SGRQ score of all participants
was 33.55. It increased with the period of working in
the construction field with the score 21.6 for workers
with <10 years’ experience to 49.1 in workers with
>30years of exposure to construction industry. As the
duration of work experience increased, the SGRQ score
was also increased. In workers with 11 to 20 years of
experience as a construction worker, the score was
28.4. The SGRQ score was 35.1 in 21 to 30 years of
exposure group of construction workers. Stratification
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In the Part I of SGRQ questionnaire, 25 % of
workers described themselves in the bad status of
health at the time of the study, while only 4 % workers
felt that they were at very good status of health. 34 %
of workers complained of cough on most of the days
in the preceding one month follow by 25 % had cough
only when they had chest infections while 23 % did
have cough on a few days a month and 18 % did not
had cough at all. For phlegm complaints, 30 % of
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workers were symptomatic on most of the days in a
month and 28 % had phlegm complaints while had
chest infections while 22 % had no such feature with
20 % had phlegm complaints on few days a week.
Breathlessness was present in 22 % of workers on
most of the days follow by 7 % workers during chest
infection whereas 57 % of workers had no such
symptoms while 14 % participants had breathlessness
on few days in a week. The wheezing attacks was
noted in 26 % of cases on most of the days, 25 %
during chest infection and no such manifestation in
preceding one month in 32 % of workers while 17 %
had breathlessness on few days in a week. About 19 %
of cases had 3 episode of chest related problems while
2 % had more than 3 episodes,14 % had 2 episodes,
15 % had 1 episode of chest trouble while 50 %
participants had no episodes of chest related problems.
When it was about the worst attack of chest trouble,
it was seen in 51 % of workers for less than 1 day, in
25 % of workers for 1 or 2 day, in 22 % for 3 days or
more follow by 1 week or more in 2 % of individuals.
Nearly 16 % subjects felt that every day was a good
day in the last month while 41 % felt that every day
was nearly good whereas 30 % experienced 3 or 4 good
days, 9 % participants felt that they had 1 or 2 good
days and 4 % felt no good days in the preceding month.
The limitation of our study is unavailability of
pulmonary function tests reports of the participants.
The construction workers constitute a significant
proportion of unorganised sector, which is the 2nd
largest workforce in the world [17]. The morbidity
among construction workers varies from psychological
distress, musculoskeletal disorder, airway disease [18,
19]. The continuous exposure to hazardous vapours,
gases, fumes and dust leads to airway abnormality
moreover, the workers living in the same premises
after working hours are exposed to local environmental
pollution affecting their health on top of the working
exposure effect, like in our case, 65 % of participants
were living, where kitchen and living room was same.
The cement dust contains various chemicals like
calcium oxide, silicon oxide, aluminium trioxide, ferric
oxide, magnesium oxide and the role of these toxins
in the causation of airway disease is well known [20,
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21]. The construction labour gets exposed to the cement
dust while unloading or emptying of cement bags apart
from muscular sprains and strains while lifting these
bags. The chemical in the cement has irritant and
Pneumoconiotic properties [22]. The dust size of cement
particle is 0.5—55 micron [23]. The particles of size
less than 5 microns can reach the tertiary bronchus and
alveoli and initiates inflammatory response. The bigger
size particles get trapped in the airways and causes
irritation and local inflammatory response manifesting
as wheezing or chest heaviness as in our case, 15.56 %
(n=14) non-smoker and 34.55 % (n=38) smoker were
having wheezing on most of the days in the preceding
month from the date of study [24].

The plasterers are involved in the plastering of wall
to make finished surface. Their nature of work exposes
them to physical, chemical hazards apart from injury
due to ergonomically unsuitable working positions like
working at heights. The Chemical hazards include the
contact of cement with the skin causing dermatitis,
eczema due to the chromates or dust induced lung
disease [25]. The plaster of Paris (POP) and cement
both acts as respiratory epithelium irritant and it may
also contain less than 5 % of crystalline silica, which
on overexposure cause silicosis and cases pertaining to
silica dust exposure and its lung manifestation are well
documented [26]. The Physical hazards are due to the
working at extreme of temperatures or exposure to noise
from the tools apart from the risk of musculoskeletal
injuries from working at heights due to fall or slip.
Apart from construction labour and plasterers, roofers
also are exposed to cement dust and POP. Though
asbestos roofs are scarce now but in maintenance of
old constructed premises, roofers may get exposed. The
manifestation of asbestosis ranges from Pleural plaques,
pleural thickening, Interstitial lung disease (ILD) to
malignancy [27].

Welders job profile is one of the challenging
professions. It includes Pipe welding, window or door
grill installation, duct installation. Welders are exposed
to welding fumes apart from the local environmental
pollution. Welding fumes exposure not only cause
airway disease but also manifest with autonomic
dysfunction [28, 29]. The gases emitting from welding
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can cause pulmonary oedema and obstructive lung
disease apart from greenhouse effects [30, 31].

Conclusion

The participants of this questionnaire-based study
were not on any treatment from any clinic/hospital for
their respiratory ailment. This signifies the reality of
unorganised sectors encompassing the construction
workers and the importance of occupational health
education and use of personal protective equipment
and safe working environment are immediate things
to be addressed. The high SGRQ score in relation with
total work experience have positive correlation. Our
study also signifies incidence of respiratory symptoms
in the construction workers, providing evidence of
occupational contribution in the respiratory disease.
The scenario like in our case could just be tip of iceberg
and actual condition need to be investigated further.
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AHHoTanusa. AkmyaibHocmb. C pOCTOM 5KOHOMMKH M pa3BUTHEM OTPAC/IM CTPOUTEbCTBA YBEINUMBAeTCSl KOJTMUECTBO
COMYTCTBYHOLIMX 3a00/IEBAHUI CPe/IY CTPOUTETbHBIX PAOOUKX: OHU MOJIBEPralOTCs BO3EHCTBUIO PA3/IMUHOM MbUTH, bIMA, SII0BUTHIX
ra3oB U MIapOB, UTO Jie/IaeT UX BOCIPUMMYMBBIMU K XDOHHUYECKUM 3a00/1eBaHHUSIM /IbIXaTe/lbHbIX MyTel, TaKMM KaK XpOHUUeCKast
o0cTpyKTHBHAsK 60/1e3Hb JierkuX. Llebto uccnedogaHus 6bLia OLieHKa COCTOSTHUSL PeCIMPaTOPHOTO 37I0POBhs pab0UHX-CTpOUTeNerd
B UaCTHOM ceKTope. Mamepuabl u Memoobl. [JaHHbIe, COOpaHHbIe B CTOIMYHOM pervioHe /leny B HeOpraHU30BaHHOM CEKTOpe
CTPOUTE/IbHBIX PAOOUMX C MOMOIIILIO OMPOCHUKA PeCMPATOPHbIX 3ab0eBanuit Cesitoro ['eoprusi, mpoBeieHHOTO IHCTUTYTOM
WCC/IeloBaHNH B 001aCTH TUTHEHBI TPYZA U OKpY»Katolieli cpesibl, bacaiigapamnyp, Jem, VHaus. Bce 0TBeThl yUaCTHUKOB ObLTH
3arMCaHbl, ¥ OTBEThI ObUTH OL|eHEeHbI, UTOObI YBUIETh COCTOSTHYE PeCIMPAaTOPHOrO 3/10poBbs pabounx. Beero 6b110 orjeneno 200
pabouux. Bcero B vcciiejoBaHUM MPUHSIH yuacTrie 182 My>kurHbl U 18 >keHIMH. Pe3yibmambl u obcyxcoeHue. 25 % pabounx
yKa3saJii Ha IJI0X0e COCTOSTHUE 3/[0POBbsi HA MOMEHT UCC/IeZIOBaHuS, B TO BPEMsI Kak TOJILKO 4 % pabourx CUMTalH, UTO COCTOSIHUE
WX 3/10POBbs1 04eHb xopotiee. Cpeit 0CHOBHBIX »Ka100 YKa3bIBa/IUCh: KallleJlb, BblJie/IeHHe MOKPOTBI, O/IBIIIKA, MHEKIMH TPYIHOM
KJ/IETKHU, MPUCTYTIbI CBUCTSIIErO Abixanus. OOIui cpeanuii 6aut orpoCcHUKa pecriupaTopHbix 3aboeBanuti Cestoro I'eoprus
cocraBui 33,55. OH yBeJIMUMBAETCS C TIEPUOJIOM PaboThI B cTpouTesbHOM cdepe ¢ 21,6 % anst <10 net u 49,1 as >30-1eTHUX
OTBITHBIX PaboumXx, B TO BpeMsi Kak y pabounx co crakeM oT 11 zo 20 et moka3aress coctaBun 28,4. OLjeHKa OMpOCHUKA
pecriupaTopHbIx 3abosieBanuii Csitoro I'eoprust coctaBuna 35,1 y crpoureneii co craxkem 21—30 seT. Bbigoob!. B pesynbrare
WCCIeIOBaHUS 0OHAPYKEHO, UTO CTPOUTEJTH MO/[BEPTalOTCs BHICOKOMY PUCKY Pa3/IMUHbIX 3a00/1eBaHUH [[bIXaTeTbHbIX MyTekl
Y CBSI3aHHOM C HUMHU MHBaIUJHOCTHU. YUYaCTHUKU JJaHHOTO MCC/Ie[0BaHUs He T0JTyyaad HUKAKOTro JIeueHusl peCcrlIMpaToOpHbIX
3a00/1eBaHUM HU B OfIHOM K/TUHKMKe., ITO 03HAUaeT Ba)KHOCTh MPOCBEIIEHUs 110 BOMIPOCaM TMTHeHbI TPY/a U UCIO/Ih30BaHUsS
Cpe/iCTB MH/IUBH/ya/IbHOM 3aIUThl U 0e30MacHbIX YC/IOBUH TPY/a CTPOUTENILHBIX pabounXx.
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