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ABSTRACT

We investigated general working conditions in the hospitals and nursing homes in Gwalior and assessed the health
risk factors of employs in these hospitals April 2016 to August 2016. Sound Intensity Level (SIL) and light intensity
was measured with sound and lux meter respectively. The temperature and humidity in hospitals and nursing homes
was measured by thermo hygrometer. A pretested questionnaire was used to evaluate the health problems among the
employs. Results indicated that employs in these hospitals were exposed to poor environmental conditions. The
majority of these employs were suffering from musculoskeletal disorders, allergic reactions, respiratory disorders and
other physical disorders.
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ABBRIVATION

PPE= Personal Protective Equipments

WHO= World Health Organization

IX = lux

dBA = Decibel A weighted

INTRODUCTION efficiency, and creates different types of hearing
The person working in health sector constitutes about problems. It is reported loudness has decreased the
12% of the work force in our country and is considered comfort level for patients and health professionals in
as one of the important profession [1]. However, hospitals over a period of time [7, 9, 10]. Moreover,
working in this sector is not always safe and employs the poor light and ventilation in different hospital
get exposed to different types of diseases and may vary rooms affects the health of patients and health
according to the profession of the work itself and the professionals in terms of biological infections. The
unit of hospital where they are working. The more harmonization is ensured between employer and
possibility of getting different types of disease may work environment, the better the safety and efficiency
occur due to the infections through contaminated that can be provided to employees [11, 12]. When
needles, injuries with sharp instruments, or by mucosal there is inconsistency between the physical capacity of
splashes of infected body fluids [2, 3, 4]. Further, the the laborer and the physical requirements of a job,
presence of different chemicals used for diagnose and occupational diseases may occur [13]. In particular,
treatment of disease are also hazardous to employs nurses are the third most likely after heavy industry
health. The use of disinfectants, anesthetic agents, workers and heavy vehicle drivers to experience
cytotoxic agents, drugs, some heavy metals like musculoskeletal system problems [5, 14]. According
mercury, lead generated from hospitals aggravates the to the 2002 report of the World Health Organization
problems of hospital workers. lonizing and non- titled “Workplace Violence in the Health Sector,” the
ionizing radiation, noise, lighting, electrical assembly, International Labor Organization and the International
slippery floors, temperature extremes, ventilation, Union of Nurses, it has been reported that more than
vibration, and indoor pollution are the other physical 50% of health professionals have been exposed to
factors that may cause risks to health professionals as violence [15]. It is reported that about 3%-17% of
well [5, 6, 7, 8]. health professionals are exposed to physical violence,
Noise  that disquiets people,  complicates 27%-67% were vulnerable to verbal violence, 10%-
communication, restricts relaxation, adversely affects 23% were vulnerable to psychological violence,
and harms the nervous system, reduces work 0.78% were exposed to sexual violence, and 0.8%-
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2.7% were exposed to ethnic violence [16]. The
problems associated with this profession cause
different long term impacts, job loss, decreased job
satisfaction,  anxiety, life-threatening injury,
restlessness, anger, stress disorder, nightmares, sleep
problems, and so on. The health employs have to work
for a longer period of time without any rest may
expose them to various types of musculoskeletal
diseases. Apart from all the mentioned persons
associated with this profession.

Further poor environmental conditions like poor
ventilation, high intensity of noise, extreme
temperature and poor management of wastes
determine the already existing problems. Keeping the
facts in view, a cross sectioned study was carried out
to study the different types of health problems among
hospital employs in Gwalior region.

Overall, there are 6 ergonomic (poor infrastructure),
29 physical (high noise, temperature, humidity, light),
25 chemicals (use of disinfectants), 24 biological
(fungi and bacterial infection) and 10 kinds of
psychosocial hazards are recognized in health sector
[17]. The decrease in self-esteem, depression, somatic
complaints, sleep disorders, and burn out are due to
intense stress among health professionals. People in
this profession usually use ineffective methods such as
use of alcohol, tobacco, over eating to manage with
stress and most of the time prefers to remain away
from work. Hospital workers undertake various
effective methods dealing with social activities,
resting, relaxing, and cognitive coping techniques to
deal with stress [18, 19]. This study will aware the
employs about different health disorders and its
relationship with poor environmental conditions.
Hence, the aim of the present study was to investigate
general working conditions in the hospitals and
nursing homes of Gwalior and to assess the health risk

factors of employs in these hospitals.

MATERIALS AND METHODS

Study area

The Gwalior City with a population of 2,032,036 have
53 government hospitals [Government main hospital
(15), maternity hospital (03), schedule caste hospital
(05), T.B hospital (01), urban health centers (08) and
primary health centers (21)] and 198 private nursing
homes during April 2016 to August 2016. The
employs have to work for a period of 8 hours
continuously in shifts and have to treat at least 200
patients of with different ailments and as such are
vulnerable to large no of infectious diseases. Most of
the people who are living below poverty line and who
have moderate economy prefer to visit these hospitals
for different types of treatments. Emergency cases are
always being dealt by these hospitals regularly.
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Assessment of Ergonomics and work environment:
The methods that were used in the current study to
assess the ergonomics include self-reports from
workers were used to collect data on workplace
exposure to both physical and psychosocial factors by
consulting  worker  diaries, interviews and
questionnaires,  observational — methods  direct
measurements using monitoring instruments like
Sound level meter, light meter, thermo-hygrometer.

a. Measurement of temperature and Humidity,

light and Noise intensity

Indoor temperature and Humidity were measured by
an indoor thermo-hygrometer (Thermo-hygrometer
(288, CTH, Instruments and Machinery Corporation,
Maharashtra, India) in morning, afternoon and
evening for 10 consecutive days during April —
August, 2016 by following the methodology of Wani
etal., 2015.

b. Measurement of light and Noise intensity
Light intensity was measured by using a Digital Lux
Meter (MS 6610 Instruments and Machinery
Corporation, Maharashtra, India) at an interval of 20-
30 sec for 45 min. six independent measurements were
taken to analyze the average light value.

c. Measurement of light and Noise intensity
Sound intensity level was measured by using a sound
level meter (Sound Level Meter (SL 4010, Digital
Sound Level Meter, LUTRON Taiwan Make Model
SL - 4010, Range: 35-130 dB instruments) at an
interval of 20-30 sec for 45 min. Six different
independent measurements were taken to evaluate the
average noise value. [20]

d. Measurement of health disorders
The universe of this cross-sectional and descriptive
study was composed of 140 health professionals of
different Governmental and non-Governmental
Hospitals during April 2016 to August 2016.
Permission and the ethical approvals were obtained
from the Jiwaji University. A board of experts that
comprised of primary health care physicians, general
and occupational physicians from medical colleges of
Gwalior safety engineers, and field level health care
workers were consulted to construct a structured
questionnaire about occupational health risks.
Resources provided in the public domain of the World
Health Organization (WHO), International Labor
Organization (ILO), and National Institute for
Occupational Safety and Health (NIOSH) websites on
Occupational Health Risk Assessment were consulted
to frame the questionnaire. Questionnaire and consent
form was also given to health professionals to read and
understand the aim and content of the study. Each
participant signed the form which declares that they
voluntarily participate in the study. The questions that
were asked to the respondents are socio-economic ,
demographic and work related hazards.
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e. Personal Protective Equipment Assessment:
Observation method was used to study the use of
personnel protective equipment among the hospital
and nursing home employs for a period of 2 hours a
weekly interval for 3 months.

f.  Statistical Analyses:

The statistical analyses in this study were performed
using SPSS 22.0 software package. Categorical
measures were shown in numbers and percentages
whereas numerical measurements were shown using
mean and standard error (and maximum and minimum
where necessary). The relationship between two age
groups is depicted through chi-square tests. The

significance level was set at p<0.05.

RESULTS

Participant demographics:

A total of 140 male health workers in the age group of
30-60 years participated in the present study. The
participants were divided into two age groups viz., 30-
45 years and 46 -60 years. The average age was 35.15

in the age group 30-45 years and 50.91 years in the age
group of 45-60 years with 1499.5 BMR and 1609.35
BMR, respectively (Table 1).

Table 1: Socio demographic features of health care

employs
Parameter Age
30-45 (N= 83) 46-60 (N= 57)
Age (years) 35.15 50.91
Height (feet) 555 5.59
Weight (Kg) 60.70 76.17
BMR 1499.51 1609.35

Smokers 14 19

Non smokers 69 38

Evaluation of temperature and humidity

Mean temperature during the study period was 26.4°C,
29.7°C and 32.12°C in hospital corridor, patient ward
and outside hospital respectively and the maximum
temperature was 41.8°C with minimum temperature of
22.4°C. The average humidity at the study area was
60.62%, 59.17%, and 59.08% in hospital corridor,
patient ward and outside hospital respectively during
the study period (Table 2).

Table 2: Noise, light, temperature and humidity at different places in selected hospital and nursing homes

Places Noise (dBA) Light (Ix)

Temperature (0C) Humidity (%)

Average Max | Min Average Max | Min | Average | Max | Min | Average | Max | Min

Hospital corridor | 55.64+0.31 | 64.3 | 50.3 | 598.52+57.09 | 1983 | 108 26.4 323 | 224 60.62 86.1 | 38

Patient Ward 58.54+0.53 | 78.0 | 49.4 27.88+2.17 495 | 12.3 29.7 411 | 247 59.17 85 36

Outside hospital | 64.61+0.51 | 77.9 | 50.7 | 1540.75+65.32 | 2091 | 780 32.12 418 | 25 59.08 848 | 35

Evaluation of Light and Noise intensity:

The mean level of light intensity in the hospitals and
nursing homes was 598.52, 27.88, 1540.75 (Ix) in
hospital corridor, patient ward and outside hospital
(Table 2). The minimum level of light intensity in the
hospitals and nursing homes was 108, 12.3, 780 (Ix) in
hospital corridor, patient ward and outside hospital.
Maximum level of light intensity in the hospitals and
nursing homes was 1983, 49.5, 2091 (Ix) in hospital
corridor, patient ward and outside hospital. The mean
sound intensity in the hospitals and nursing homes was
55.64, 58.54, 64.61 (dBA) in hospital corridor, patient
ward and outside hospital. The minimum sound
intensity (dBA) in the hospitals and nursing homes
was 50.3, 49.4, 50.7 (dBA) in hospital corridor, patient
ward and outside hospital. The maximum level of
sound intensity was 64.3, 78.0, and 77.9 in hospital
corridor, patient ward and outside hospital (Table 2).
Evaluation of Health risk factor

The evaluation of different diseases among hospital
staff revealed that a good number of hospital staff is
suffering from musculoskeletal disorders, allergic
reactions,  respiratory  disorders and  other
problems. Back pain was found in 2.40 and 7.01% of
the respondents in the age group of 30-45 and 46-60
years, respectively. Eye irritation was reported in 8.43
and 15.78% of the respondents in the age group of 30-
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45 and 46-60 years, respectively. Chest pain was
reported in 3.61 and 8.77% of the respondents in the
age group of 30-45 and 46-60 years, respectively. On
an average Anxiety and headache was reported by
25.71% and 14.28% of the people who are working in
different hospitals and nursing homes of Gwalior,
respectively (Table 3).

DISCUSSION

The present work shows that poor environmental
conditions and occupational health related problems
are prevalent among the employs of different hospitals
and nursing homes of Gwalior. The majority of the
health related issues are due to poor working
environment and working style of the employs.
Further, this type of environment may aggravate the
already existing problems of the patients admitted in
these hospitals. Although, different diseases like
respiratory and allergic reactions can be prevented by
the proper usage of protective personal equipment, but
only 20.48% and 21% of the employs were using PPE
in the current study (Fig 1) and no protective measures
are taken to minimize such incidents. Working in
extreme temperature 41.80C and high humidity
(86.1%) has a high potential for inducing different
health problems to the employs. High relative
humidity may cause some physical disorder relative
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humidity of the air directly affects temperature
perception [21.[

Table 3: Prevalence of occupational diseases among health care employs

Complaints Yes Age (30-45) N=83 Age (46-60) N=57 P value
N= 140 <0.05
Musculoskeletal diseases
Pain in fingers 2 (1.42) 0 2 (350 0.08
Swelling tonsils 12 (8.57) 4 (4.8) 8 (14.03) 0.066
Swelling in your legs and feet 26 (18.57) 10 (12.04) 16 (28.07) 0.030
Pain in wrest 2 (1.42) 0 2 (3.50) 0.08
Back pain 6 (4.28) 2 (2.40) 4 (7.00) 0.19
Joint pain 48 (34.28) 15 (18.07) 33 (57.89) 0.01
Allergic reactions
Occupational contact dermatitis 22 (15.71) 17 (20.48) 5 (877 0.06
Eye irritation 16 (11.42) 7 (8.43) 9 (15.78) 0.23
Respiratory Disorders
Chronic Bronchitis 2 (1.42) 0 2 (3.50) 0.08
Shortness of Breath 2 (1.42) 0 2 (3.50) 0.08
Shortness of Breath When Walking | 4 (2.85) 1 (1.20) 3 (5.26) 0.12
Fast and slow
Coughing 4 (2.85) 2 (2.40) 2 (3.50) 0.71
Chest Pain 8 (5.71) 3 (3.61) 5 (877 0.22
Physical disorders
Numbness 10 (7.14) 6 (7.22) 4 (7.01) 0.82
Injuries 26 (1857) 17 (20.48) 9 (15.78) 0.33
Anxiety 36 (25.71) 28 (33.73) 8 (14.03) 0.01
General weakness 24 (17.14) 8 (9.63) 16  (28.07) 0.01
Weakness in any of your arms 12 (8.57) 7 (8.43) 5 (8.77) 0.77
Headache 20 (14.28) 16 (19.27) 4 (7.01) 0.03
Depression 12 (8.57) 8 (9.63) 4 (7.01) 0.56
Biological Hazards
Sharp related injuries such as needle | 16 (11.42) 6 (7.22) 10 (17.54) 0.09
sticks cuts and wounds
Air borne diseases 36 (25.71) 23 (27.71) 13  (22.80) 0.18
Infectious 16 (11.42) 9 (10.84) 7 (12.28) 0.63
Diseases\ blood borne
Pathogens\vectors
Non Biological Hazards
Stress 2 (1.42) 2 (2.40) 0 --
Physical. Psychological, 2 (1.42) 2 (2.40) 0 -
Sexual or verbal abuse
Other chemical spills\noise\ burns | 16 (11.42) 07 (8.43) 09 (15.78) 0.23
and radiations

Vs
g
c
3
g
Gloves Masks | Aprons
M Age (30-45)
N=83 37.3 20.48 65
. -
Age (46-60)| 5 55 21 63.15
\ N=57

Fig. 1: Use of PPE by employs in hospitals and nursing
home

This study revealed that health discrepancies are due
to poor lighting conditions, unsuitable temperature and
humidity, in these hospitals. Extremely low (below
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20%) relative humidity may also cause eye irritation
among the hospital employs [22, 23] and moderate to
high levels of humidity is reported to reduce the
severity of asthma [24, 20]. Moreover, due to high-
temperature workers are compelled to adopt different
harmful postures to retain and lose heat from their
body that develops constriction of back muscles. The
poor circulation of blood under such conditions may
develop into back pain and joint pain among the
employs in these hospitals. The questionnaire showed
that musculoskeletal symptoms were common among
employs. The workers within the hospital employs in
Gwalior are also exposed to low level of light as
compared with the standard mentioned in earlier
reports. The poor level of illumination is very
unhealthy for the type of work, which is performed by
hospitals. The minimum level of light intensity in the
hospitals and nursing homes was 108, 12.3, 780 (Ix) in
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hospital corridor, patient ward and outside hospital.
The prevalence of eye irritation among 8.43% and
15.78% workers in the age group of 30-45 years and
46-60 years respectively may be also due to the low
level of illumination in these hospitals. However, no
significant difference at P<0.05 was observed between
the two age groups. The observed humidity and
temperature at the workplace were beyond the limit's
sets by American Society of Heating, Refrigerating,
and Air-Conditioning Engineers (ASHRAE) [25].
Only few workers reported the problems of hearing
loss in our study. The noise intensity at the workplace
was well within the limits set by Central Pollution
Control Board (CPCB) India. However, 11.42% staff
reported that they are uncomfortable with the intensity
of sound. The sound intensity in the health care centers
is due to movement of people and machinery. Further,
95% of these hospitals are located close to main roads
and link roads in Gwalior city.

Most of the employs reported experiencing exertion
and tough work schedules in an inconvenient work
environment with scanty career development
prospects. This causes anxiety among one quarter of
the employs in these health care centers. The anxiety
was more (33.73%) among employs in the age group
of 30-45 years than 46-60 years of age group i.e.,
14.03%. A significant difference at P<0.05 was
observed between the two age groups. This may be
attributed to the fact that employs that are in the age
group of 46-60 years have completed more than half
tenure of their Job and most of them are reaching to
the retirement age. On an average, 17.14% of the
employs have reported general weakness due to the
exertion and tight schedules with unsuitable work
environment. Employs in the age group of 46-60 years
reported more tiredness (28.07%) as with the passage
of age people become more tired and a significant
difference at P<0.05 was observed between the two
age groups. However, majority of employs were
satisfied with the work organization and reported
better interpersonal relationship with associates.

Lack of knowledge and reluctance to use by gloves
HCWs in these hospitals expose them to different
injuries by sharp objects and needles. In this study, on
an average 11.42% employees reported injuries due to
sharp objects. These findings are in agreement with
pervious other studies that have found similar
nonconformity by employs to standard health
precautions [26, 27, 28]. Nursing staff in these
hospitals also reported incidents of attack by patients
and their relatives, mostly during night shifts and
attributed this to lack of security in the hospitals.

CONCLUSION
Our study indicated that people working in extreme
poor environment are more prone to various
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occupational diseases. Further research is required to
build up effective preventative or ergonomic strategies
that may be applied to hospitals to decrease the
incidence of occupational diseases among hospital
employs. Therefore, there is an immediate need for
government cooperation to provide a safer
environment to employs in hospitals and nursing
homes of Gwalior. There must be some provisions to
use masks, earplugs, and proper uniform as personal
protective equipment that may reduce the burden of
diseases among workers. It is, therefore, crucial that
workers be retrained with modules focused on
occupational safety for hospital employs. Training
must be provided by experienced occupational health
specialists and they must educate hospital employs to
identify occupational health hazards in their
workplaces.
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