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ABSTRACT 

Introduction: The purpose of this study was to study risk management approaches for machinery in selected 

hospitals of Tabriz and Tehran. This study also examined the status of risk management among the partici-

pating groups in the study, compared them with each other and prioritized preventive measures to improve 

the safety of machinery. Because of the significance of incidents related to the machinery at different sec-

tions, the risk management approaches for machinery safety at industrial sections are somehow known and 

documented. Yet, there are a few information and knowledge about the significance of the risks related to 

the machinery and their management approaches at different parts of the hospital. Methods: For the study, 

which was a descriptive-analytic cross-sectional one, 14 hospitals of Tabriz and Tehran were visited. This 

study was carried out with 48 supervisors/managers of physical installation and maintenance and repairs, 

supervisors/managers of laundry services, supervisors/managers of food services and health and safety ex-

perts (HSE) in 2018 at 12 selected hospitals of Tabriz and Tehran. The research instrument consisted of a 

questionnaire, which was designed and performed by Jean-Claude Tremblay and colleagues in 2017, which 

was translated according to the local conditions and was used under questionnaire of the machinery risk 

management approaches. This questionnaire consisted of two parts of demographic information and sub-

scales (Q1 dimension [machinery risk management], Q2 [Machinery safety], Q3 [tagout and lockout], Q4 

[machinery inspection], Q5 [training]) and included 41 questions. Results: The status of the risk manage-

ment approach for the machinery of the selected hospitals showed that among the four participated groups, 

Q4 dimension (machine inspection) had the highest mean score and the lowest mean score belonged to Q5 

dimension (training). In the meantime, HSE experts had the highest risk management scores among the oth-

er three groups. Conclusion: According to the visit to hospitals and the comments of the participants in this 

study, it was found that no risk assessment method was carried out on the machinery. It is worth noting that 

during the visit, some machinery and equipment were unprotected. It was also found that inspection of ma-

chinery, instructions, and procedures for the safety of machinery, tagout and lockout and training about ma-

chinery (such as risk prevention, risk assessment, etc.) are in critical and very low status. 
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INTRODUCTION 

Dangerous conditions associated with machin-

ery have led to serious incidents in the industry. 

[1] In order to reduce these hazardous condi-

tions, machinery should be designed or modified 

by integrating the risk reduction measures. 

Without a special risk assessment, it is difficult 

to choose the optimal risk reduction tools. [2] 

Risk assessment is a set of steps used to examine 

the risks associated with machinery, which can 

be divided into two phases, Phase 1: Risk Analy-

sis and Phase 2: Risk Assessment. Risk analysis 

usually consists of three stages: Determination 

of the limits of the machinery, Hazard Identifica-

tion, and risk estimation. The risk assessment 

process continues through a risk reduction pro-

cess with a repetitive approach and ends with a 

phase when the risk is sufficiently reduced. [3]

 
Figure 1: Risk Management Process [4] 

 

Occupational safety and health in the hospital 

and care departments have been of great im-

portance for many years. The statistics show 

that between 2002 and 2011, 38,241 occupa-

tional accidents and illnesses were reported in 

all public, surgical, and medical hospitals, which 

was included in 59 absenteeism days. [5] In the 

United States, occupational safety and health 

management (OSHA) shows that hospitals are 

among the most important hazardous sectors 

for workers. In 2011, there were 253,700 acci-

dents and occupational illnesses in the hospital 

sector, which was equivalent to 6.8 incidents or 

illnesses per 100 workers. Compared to the 

manufacturing industry, for the same year and 

the same period, 4.3 illnesses and accidents per 

100 workers and in construction sectors are 3.9 

accidents or illnesses per 100 workers. 

Throughout the world, incidents created by ma-

chines are a major issue for both atonement or-

ganizations and for preventing such incidents. In 

the United States, about 8505 deaths were re-

ported with machinery-related accidents from 

1980 to 1989, which was equivalent to 0.8 

deaths per 100 workers. [6] Machinery-related 

accidents are the cause of one-third of death in 

the United States. [7] The US Department of La-

bor reported 717 deaths related to machinery in 

2013. [8] In Turkey, fractures and amputations 

account for about 69.9% of accidents and ill-

nesses caused by agricultural machinery. [9] 

The events associated with machinery have dif-

ferent causes. The main reason is lack of protec-

tion or protective equipment (54% of cases), 

which lack the proper design, and not having the 

protection or shield removal by the operator. 

[10] In France, researchers estimated that 32% 

of machinery-related accidents are due to the 

lack of protective measures. [11] Other causes 

include the unplanned movements of automatic 

machinery, poor design of equipment or protec-

tive devices, etc. [12] 

Machinery used in different parts of a hospital 

include laundry machinery (laundry, industrial 

dryers, etc.), food services machinery (meat 

grinder, dishwasher, etc.), maintenance and re-

pair machineries (bandsaw, boilers, etc.), physi-

cal installation machineries (such as heating 
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systems, industrial ventilation, etc.) and health-

related machinery (such as machinery related to 

the waste management system and cleaning). 

[13] In the case of occupational accidents, statis-

tics show that a strong proportion of accidents 

and illnesses in the hospital sector are affected 

by the complexity and dislocation associated 

with the patient movement and control, mainly 

nurses and practical nurses. Statistics also show 

that half of the workers are in this sector. [14] 

Hospital accidents, especially non-medical acci-

dents on staff, are reported to be less statistical-

ly frequent. However, OSHA has pointed out that 

the statistics show that 10 to 13 percent are re-

lated to workers' incidents. [15] Bedard and 

Metra studies showed that between 2006 and 

2008, about 20.8% of the incidents in the cater-

ing services were caused by machinery, frag-

ments of tools, many of which were caused by 

meat grinder. [16] In a study conducted in Bra-

zil, it was concluded that cooking (eg, accident 

when using greens cleaner machinery) and lum-

bering (incident when using chainsaws) were 

conditions in which the risk and possibility of 

accidents were higher than normal incidents in 

the studied university hospitals. [17] According 

to OSHA, care and hospital departments have 

been very important in occupational safety and 

health in recent years, but not as much as other 

parts of the hospital for occupational safety and 

health. [13] Many writers clearly emphasize 

their focus on risks (including biological, ergo-

nomic, chemical, physical, physiological, and 

mechanical hazards) that affect workers in med-

ical areas. [18] Since there is an important part 

of non-medical workers in these sectors, they 

naturally should be given special importance. 

Therefore, this case is very significant consider-

ing the dangers of machinery and equipment. 

However, there is little science and knowledge 

about the importance of machinery hazards and 

their management methods within the hospital. 

In fact, there are a lot of areas in a hospital, 

where workers are at risk of machinery, for ex-

ample, laundry room, kitchen, boiler room, 

waste management devices, etc., which consid-

ering special importance is required for the risk 

management of these devices. Therefore, be-

cause of paying lesser attention to occupational 

safety and health issues than construction and 

industrial, the lack of sufficient science and 

knowledge about the importance of machinery 

risks and also, conduction of a few studies in this 

field, this study was aimed to evaluate and iden-

tify risk management approaches for machinery 

safety in hospitals in Tabriz and Tehran. 
 

METHODS 
 

This descriptive-analytic study was a cross-

sectional one and was carried out on four parts 

of the non-medical services, dealing mainly with 

machinery in Tabriz and Tehran hospitals in 

2018. One of the moral considerations, noted at 

this study, was that all four participated groups 

who answered the questionnaire had a volun-

tary participating and even it was determined 

that if they feel that they could not cooperate for 

any reason, they could quit and withdraw from 

continuing the participation in the study. 

Throughout the study and while distributing the 

questionnaire between four groups, it was an-

swered to the questions of participants if there 

was any ambiguity in the questions, so there 

was not any doubt and ambiguity when answer-

ing the questions. Specifications of participants, 

the hospitals' name, etc. were quite private and 

will never be divulged. The total number of hos-

pitals in this study was 14 hospitals and the total 

number of participants was 48 people. The 

number of participants based on the occupation 

is shown in Table 1. The entrance criteria for 

this study were at least middle school degree, 

one-year work experience for related adminis-

trators and the associate degree for safety and 

health experts. 

The research tool was a questionnaire designed 

and implemented by Jean-Claude Tremblay et al. 

in 2017 in Canada, which was also translated 

and used with the title of "Machinery Risk Man-

agement Methods Questionnaire" for collecting 

comments and opinions of people in the intend-

ed sectors. The questionnaire consisted of 2 

parts. The first part was about demographic in-

formation about age, sex, and occupation. and 

the second part included 5 subscales including 

41 questions from Q1 to Q5 (Q1 [machinery risk 

assessment] including 9 questions, Q2 [machin-

ery protection] including 8 questions, Q3 [lock-

out and tagout] including 9 questions, Q4 [in-

spection of equipment and machinery] including 

8 questions, and Q5 [training] including 7 ques-

tions) were answered based on Likert scale 

(strongly opposed, disagree, no comment, 

somewhat agree, and fully agree). [19] 

Content validity and Lawsche formula were 

used to assess the validity of the questionnaire. 
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The content validity was calculated to be 0.85 

among the ten experts, which indicated that it 

was acceptable. Cronbach's alpha method and 

tool were used to determine the reliability of the 

questionnaire. According to a study conducted 

in 2003, the alpha value greater than 0.9 is ex-

cellent, 0.8-0.9 is good, 0.8-0.7 is acceptable, 0.7-

0.6, 6.2, 5.6 / 0 is weak, and less than 0.5 is as 

unacceptable. [20] The Cronbach's alpha was 

calculated 0.96 for the questionnaire, which in-

dicated that the reliability of this measure is 

quite satisfactory. Finally, the data analysis was 

performed using SPSS software and the type-1 

error was considered to be 0.05. 
 

RESULTS 
 

The present research studied the methods of 

risk management related to machinery safety in 

Tabriz and Tehran hospitals. Obviously, the 

most important achievement of this study was 

the assessment of risk management among the 

supervisors/managers of physical installation, 

maintenance and repairs, laundry services, and 

food services, as well as the HSE experts of the 

hospitals.
 

Table 1: The frequency of the number of participants in this study based on the occupation 

Cumulative Percent Percent Frequency job field 

29.2 29.2 14 Maintenance and physical installation 

50.0 20.8 10 Laundry room 

79.2 29.2 14 Food service 

100.0 20.8 10 HSE 

 100.0 48 Total 

 

Table 1 shows the participants in this study 

based on the frequency, consisted of 14 physical 

installation and maintenance and repairs man-

agers, 10 laundry service managers, 14 catering 

managers, and 10 health and safety experts.

 

Table 2: Frequency of the number of participants in this study based on sex 

Cumulative Percent Percent Frequency Sex 

79.2 79.2 38 Male 

100.0 20.8 10 Female 

 100.0 48 Total 

 

Table 2 shows that the participated people in-

cluded 38 men and 10 women. 
 

Table 3: Frequency distribution of scores from Q1 to Q5 and the total score 

Total Score Q5 Q4 Q3 Q2 Q1  

53.31 42.93 60.41 47.39 60.02 55.03 Mean 

53.04 42.85 59.37 47.22 59.37 55.55 Median 

7.156 11.11 11.28 8.23 12.331 11.73 Std. Deviation 

40.85 14.29 43.75 33.33 21.88 27.78 Minimum 

75.61 64.29 84.38 66.67 81.25 88.89 Maximum 

 

Table 3 shows that the highest mean is for Q4 

dimension (machinery inspection) with the val-

ue of 60.41, the lowest average is for the Q5 di-

mension (training) with the value of 42.93, and 

the total score is 53.31. 

 

Table 4: Risk Management Score Between the managers of Physical installation and Maintenance and 

repairs 

Total Score Q5 Q4 Q3 Q2 Q1 job field 

50.08 38.26 54.68 44.04 60.93 51.58 Mean 

Maintenance and 

physical installation 

51.82 39.28 51.56 45.83 57.81 51.38 Median 

4.35 8.45 6.45 5.64 11.86 6.51 Std. Deviation 

41.46 21.43 46.88 36.11 43.75 41.67 Minimum 

55.49 50.00 65.63 52.78 78.13 66.67 Maximum 
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Table 4 shows that the highest average risk 

management score among physical installation 

managers, maintenance and repairs related to 

dimension Q2 (machinery preservation) with 

the value of 60.93, the lowest mean is for Q5 

dimension (training) with the value of 38.26 and 

the total score is 50.08. 

 
 

Table 5: Risk Management Score between Laundry Services managers 

Total Score Q5 Q4 Q3 Q2 Q1 job field 

51.64 41.78 62.81 43.05 59.37 51.11 Mean 

Laundry room 

53.04 42.85 64.06 40.27 59.37 50.00 Median 

6.71 13.88 13.29 8.90 12.75 10.57 Std. Deviation 

40.85 14.29 43.75 33.33 31.25 30.56 Minimum 

61.59 60.71 81.25 55.56 78.13 69.44 Maximum 

 

Table 5 shows the highest average risk man-

agement scores among the laundry services 

managers related to the Q4 dimension (machin-

ery inspection) with the value of 62.81, the low-

est average is for the Q5 dimension (training) 

with the value of 41.78, and the total score is 

51.64. 

 
 

Table 6: Risk Management Score between Food Services managers 

Total Score Q5 Q4 Q3 Q2 Q1 job field 

51.39 42.09 57.58 47.42 57.14 51.98 Mean 

Food service 

51.82 41.07 56.25 47.22 57.81 58.33 Median 

4.82 9.09 8.55 7.09 12.46 12.00 Std. Deviation 

41.46 25.00 46.88 36.11 21.88 27.78 Minimum 

58.54 57.14 71.88 58.33 78.13 66.67 Maximum 

 

Table 6 shows that the highest average risk 

score between food services managers related 

to the Q4 dimension (machinery inspection) 

with the value of 57.58, the lowest mean is for 

the Q5 dimension (training) with the value of 

42.09, and the total score is 51.39. 

 

 

Table 7: Risk Management Score between Safety and Health Managers 

Total Score Q5 Q4 Q3 Q2 Q1 job field 

62.19 51.78 70.00 56.38 63.43 68.05 Mean 

HSE 

60.67 53.57 73.43 56.94 59.37 68.05 Median 

6.98 10.27 12.25 5.24 13.26 9.99 Std. Deviation 

55.49 35.71 46.88 50.00 46.88 55.56 Minimum 

75.61 64.29 84.38 66.67 81.25 88.89 Maximum 

 

Table 7 shows that the highest average risk 

score between health and safety managers re-

lated to Q4 dimension (machinery inspection) 

with the value of 70.00, the lowest mean is for 

the Q5 dimension (training) with the value of 

51.78, and the total score is 62.19. 

According to Tables 3 to 7, it can be concluded 

that the highest average risk management score 

is for health and safety managers with a score of 

62.19 and the lowest average score is for physi-

cal installation and maintenance and repairs 

managers with a value of 50.08. It can also be 

concluded that the highest mean score is for Q4 

dimension and the lowest average score is for 

Q5 dimension. 

 

Table 8: Comparison of the Risk Management score between jobs for Q1 Dimension using TUKEY Test 

95 %Confidence 

Interval 
Sig. 

Std. 

Error 

Mean 

Dif. 
job field job field 

Upper 

Bound 

Lower 

Bound 

11.44 -10.49 0.999 4.10 0.47 Laundry room Maintenance and 
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9.61 -10.40 1.000 3.74 -0.39 Food service physical installation 

-5.50 -27.43 0.001 4.10 -16.46* HSE 

10.49 -11.44 0.999 4.10 -0.47 Maintenance and physical installation 

Laundry room 10.09 -11.83 0.997 4.10 -0.87 Food service 

-5.09 -28.78 0.002 4.43 -16.94* HSE 

10.40 -9.61 1.000 3.74 0.39 Maintenance and physical installation 

Food service 11.83 -10.09 0.997 4.10 0.87 Laundry room 

-5.10 -27.03 0.002 4.10 -16.07* HSE 

27.43 5.50 0.001 4.10 16.46* Maintenance and physical installation 

HSE 28.78 5.09 0.002 4.43 16.94* Laundry room 

27.03 5.10 0.002 4.10 16.07* Food service 

 

Table 9: Comparison of Risk Management scores for Q3 Dimension Using TUKEY Test 

95 %Confidence 

Interval 
Sig. 

Std. 

Error 

Mean 

Dif. 
job field job field 

Upper 

Bound 

Lower 

Bound 

8.50 -6.51 0.985 2.81 0.99 Laundry room 

Maintenance and 

physical installation 
3.48 -10.22 0.559 2.56 -3.37 Food service 

-4.83 -19.85 0.000 2.81 -12.34* HSE 

6.51 -8.50 0.985 2.81 -0.992 Maintenance and physical installation 

Laundry room 3.14 -11.87 0.416 2.81 -4.36 Food service 

-5.22 -21.44 0.000 3.03 -13.33* HSE 

10.22 -3.48 0.559 2.56 3.37 Maintenance and physical installation 

Food service 11.87 -3.14 0.416 2.81 4.36 Laundry room 

-1.45 -16.47 0.014 2.81 -8.96* HSE 

19.85 4.83 0.000 2.81 12.34* Maintenance and physical installation 

HSE 21.44 5.22 0.000 3.03 13.33* Laundry room 

16.47 1.45 0.014 2.81 8.96* Food service 

 

Table 10: Comparison of Risk Management score for Q4 Dimension Using TUKEY Test 

95 %Confidence 

Interval 
Sig. 

Std. 

Error 

Mean 

Dif. 
job field job field  

Upper 

Bound 

Lower 

Bound 

2.97 -19.22 0.221 4.15 -8.12 Laundry room 
Maintenance and 

physical installation 
7.23 -13.03 0.870 3.79 -2.90 Food service 

-4.21 -26.41 0.003 4.15 -15.31* HSE 

19.22 -2.97 0.221 4.15 8.12 Maintenance and physical installation 

Laundry room 16.32 -5.87 0.595 4.15 5.22 Food service 

4.80 -19.17 0.389 4.49 -7.18 HSE 

13.03 -7.23 0.870 3.79 2.90 Maintenance and physical installation 

Food service 5.87 -16.32 0.595 4.15 -5.22 Laundry room 

-1.31 -23.51 0.023 4.15 -12.41* HSE 

26.41 4.21 0.003 4.15722 15.31* Maintenance and physical installation 

HSE 19.17 -4.80 0.389 4.49 7.18* Laundry room 

23.51 1.31 0.023 4.15 12.41* Food service 
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Table 11: Comparison of risk management scores between jobs for Q5 dimension using TUKEY test 

95 %Confidence 

Interval 
Sig. 

Std. 

Error 

Mean 

Dif. 
job field job field 

Upper 

Bound 

Lower 

Bound 

7.89 -14.93 0.843 4.27 -3.52 Laundry room 

Maintenance and 

physical installation 
6.59 -14.24 0.761 3.90 -3.82 Food service 

-2.10 -24.93 0.015 4.27 -13.52* HSE 

14.93 -7.89 0.843 4.27 3.52 Maintenance and physical installation 

Laundry room 11.10 -11.72 1.000 4.27 -0.30 Food service 

2.32 -22.32 0.149 4.61 -10.00 HSE 

14.24 -6.59 0.761 3.90 3.82 Maintenance and physical installation 

Food service 11.72 -11.10 1.000 4.27 0.30 Laundry room 

1.72 -21.10 0.121 4.27 -9.69 HSE 

24.93 2.10 0.015 4.27 13.52* Maintenance and physical installation 

HSE 22.32 -2.32 0.149 4.61 10.00 Laundry room 

21.10 -1.72 0.121 4.27 9.69 Food service 

 

Table 12: Comparison of Risk Management score between Jobs for the Total Score Using TUKEY Test 

95 %Confidence 

Interval 
Sig. 

Std. 

Error 

Mean 

Dif. 
job field job field 

Upper 

Bound 

Lower 

Bound 

4.66 -7.77 0.908 2.32 -1.55 Laundry room 

Maintenance and 

physical installation 
4.37 -6.98 0.927 2.12 -1.30 Food service 

-5.88 -18.32 0.000 2.32 -12.10* HSE 

7.77 -4.66 0.908 2.32 1.55 Maintenance and physical installation 

Laundry room 6.47 -5.96 1.000 2.32 0.252 Food service 

-3.83 -17.26 0.001 2.51 -10.54* HSE 

6.98 -4.37 .927 2.12 1.30 Maintenance and physical installation 

Food service 5.96 -6.47 1.000 2.32 -.25 Laundry room 

-4.58 -17.02 0.000 2.32 -10.80* HSE 

18.32 5.88 0.000 2.32 12.10* Maintenance and physical installation 

HSE 17.26 3.83 0.001 2.51 10.54* Laundry room 

17.02 4.58 0.000 2.32 10.80* Food service 

 

In Tables 8 to 12, the ANOVA test was used to 

compare the risk-management score between 

jobs and TUKEY test was used for two-way anal-

ysis. The results showed that:  

There is a significant difference between Tables 

8, 9 and 12 for Q1 and Q3 dimensions and the 

total score between different occupational levels 

and the results show that there is a significant 

difference between HSE managers and other 

occupations and vice versa (PV <0.05). 

In Table 10, for Q4 dimension, there is a signifi-

cant difference between the managers of the 

physical installation and maintenance and re-

pairs and the HSE managers, food services man-

agers with HSE managers and HSE managers at 

other levels of occupation. 

In Table 11, for Q5 dimension, there was a sig-

nificant difference between the managers of the 

physical installation and the maintenance and 

repairs with the HSE managers and vice versa.
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Table 13: Risk Management Score for Sex Comparison with 5 Dimensions and Total Score Using the T-

Test 

Std. Error Mean Std. Deviation Mean N Sex Di. 

1.93 11.95 53.50 38 male 
Q1 

2.91 9.20 60.83 10 female 

1.96 12.11 58.96 38 male 
Q2 

4.09 12.94 64.06 10 female 

1.38 8.52 46.19 38 male 
Q3 

1.60 5.07 51.94 10 female 

1.80 11.11 59.37 38 male 
Q4 

3.67 11.61 64.37 10 female 

1.87 11.56 42.19 38 male 
Q5 

2.90 9.19 45.71 10 female 

1.12 6.96 52.18 38 male 
Q total 

2.05 6.49 57.62 10 female 

 

According to Table 13 in which T-test was used 

to obtain the Risk Management Score,  there was 

a significant difference in Q3 and Q total, be-

tween the score of males and females, which 

was lower in males than females, and this differ-

ence was statistically significant. 

DISCUSSION 

This study evaluated the risk management 

methods between non-medical personnel in 

hospitals of Tabriz and Tehran. This study sup-

ports the study of Jeen-Claude Tremblay et al. 

(2017) entitled "Machinery Safety in Hospitals", 

which showed that the risks associated with 

machinery are quite serious and the machinery 

protection is often incomplete. [21] 

None of the installations visited had risk as-

sessment execution procedures, lockout and 

tagout plans, or specific documentation on the 

safety rules and regulations of the device risks, 

and the workers and managers agreed that 

these methods are perfectly suitable and appli-

cable in the hospital section. They also came to 

the conclusion that the hospital sector is fully 

aware of the best way to manage machinery 

risk, but its implementation level is lower than 

what is seen in industrial sectors. [15] In this 

study, according to visits from the hospitals, it 

was observed that in most and almost all hospi-

tals there was no guidance, instruction, a proce-

dure for assessing machinery risk, specific 

guidelines for the safety of machinery, and also 

no documentation regarding the implementa-

tion of risk assessment and machinery conserva-

tion. The documents provided by HSE experts 

included machinery safety checklist, occupa-

tional health and safety training course, and fire-

fighting course.  

According to Tables 4 to 7, for Q1 dimension, the 

majority of participants agreed that the risk as-

sessment approach, done in any way, is a crucial 

approach to risk prevention, definition of cor-

rective action, and improving safety. They be-

lieved that staffs did not sufficiently participate 

in conducting the risk assessments and, on the 

other hand, did not carry out the risk assess-

ment at their installations. For Q2 dimension, 

most respondents believed that when detecting 

the device hazards, (it was important to note 

that, given that there was no documentation for 

hazard identification, the hazards were reported 

verbally), quick protection measures will be 

done and when a change or a replacement is 

made on machinery, the worker is notified very 

quickly. Moreover, most respondents agreed 

that machinery in the hospital was completely 

safe. On the other hand, they believed that in-

formation about the protection of machinery 

and machinery safety rules was not enough and 

most of the information given to them was ver-

bal. For the Q3 dimension, most of the partici-

pants believed that the tagout and lockout sys-

tem in their installation was not a well-known 

method and was not used sufficiently. Instruc-

tions for operating tagout and lockout methods 

are not provided to the workers, while they 

mostly agree that their safety of installation will 

considerably increase by installing the tagout 

and lockout. For the Q4 dimension, most partici-
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pants believed that machinery inspection was a 

useful preventive measure in the hospital and 

significantly increased occupational safety at 

their installations, as well as it is a technical in-

spection that could be carried out in different 

parts of the hospital. On the other hand, they 

believed that the inspection of machinery was 

not regularly carried out in accordance with the 

program predetermined by the relevant manag-

ers. For Q5 dimension, most respondents be-

lieved that occupational safety and health train-

ing was carried out in all parts of the hospital, 

but most of them believed that workers did not 

receive adequate training about their device 

safety, risk prevention, machinery and equip-

ment, adequate training with respect to the ta-

gout and lockout executive procedures, and 

training on device risk assessment. Among the 

ethical considerations highlighted in this study 

was that all four groups of respondents volun-

teered to participate in the study and even it 

was stipulated that they could withdraw when-

ever they feel they could not cooperate for any 

reason and disregard from continuing the study. 

During the study and during the distribution of 

questionnaires among all four groups, all re-

spondents' questions were fully justified in the 

case of ambiguity in questions, so that there 

would be no doubt or ambiguity in answering 

the questions. The profile of the patients and the 

name of the hospital will be completely confi-

dential and will not be disclosed, and it is stipu-

lated that the results and proposed measures of 

the study will be made available to the relevant 

hospitals. 

CONCLUSION 

The results showed that in each of the four 

groups of participants, Q4 dimension had the 

highest mean score and the lowest mean score 

was for Q5 dimension. In the meantime, HSE 

experts had the highest risk management scores 

among the other three groups. Considering that 

incidents occurring in different parts of the hos-

pital are much higher than those associated with 

the risk of machinery, the present study showed 

that there are risks associated with machinery 

that causes a risk. Regarding the visit to the hos-

pitals and the comments of the participants in 

this study, it was found that there was no risk 

assessment method for the machinery. Due to 

the fact that there are some unshielded machin-

ery and equipment, this also cannot be a conse-

quence of risk assessment. It was also found that 

inspection of machinery, instructions and pro-

cedures for the machinery safety and advertis-

ing agencies, and lockout and machinery train-

ing (such as risk prevention, risk assessment, 

etc.) were in very critical and low status. Accord-

ing to the results of this study, it is suggested 

that the procedure of hospitals' approach should 

change from senior management to the staff in 

order to reduce the risks associated with ma-

chinery. In addition, this study confirmed that 

the underlying causes of a low-risk management 

score among participants could be due to inade-

quate science and information on machinery 

and equipment, lack of training on machinery 

safety for workers, inadequate and irregular 

monitoring and inspection of managers, lack of 

methods and instructions for the safety of ma-

chinery and tagout and lockout, lack of safety 

rules and standards in the hospital, poor design 

of equipment or protective measures, etc. There-

fore, the present study suggests that: 1. hospitals 

perform a risk assessment in the first phase to 

identify the hazards of machinery and deter-

mine corrective actions, 2. develop an annual 

operational plan (such as machinery conserva-

tion program, tagout and lockout program, 

training courses related to the safety of machin-

ery for workers, the identification of regular and 

periodical inspections of machinery, formulation 

of instructions, and procedures and machinery 

standards for workers) and it should be availa-

ble to them. 3. hospital managers can engage 

workers to identify risks through the HSE ex-

perts at hospitals, consult them when assessing 

risks, and ensuring that corrective action is tak-

en. In the fourth phase, all actions must be doc-

umented. For future studies, in addition, the risk 

assessment should systematically be imple-

mented to clarify a more complete picture of the 

dangerous situation associated with machinery. 

It is suggested that according to the high risks 

such as working people inside or around boilers 

and electrical hazards for staff of maintenance 

and repairs, cutting due to contact with sharp 

surfaces, burns from hot surfaces, falling on the 

sliding surface etc., burning for staff in the food 

services and musculoskeletal disorders for 

laundries, technical-engineered and managerial 

measures such as local and general ventilation, 

etc. and the use of PPE to increase the safety and 

health of employees should be considered. In 



Hesam Akbari et al.                                                   Entomol. Appl. Sci. Lett., 2019, 6(3):15-26 

24 

addition, all machinery should be visited period-

ically in terms of earth connection system 

(earth) to eliminate electrocution hazards from 

the staff. Among the limitations of this study, it 

is likely that some of the participants were not 

interested in answering the questions because 

of fatigue and answered at random and by 

chance. On the other hand, there were some 

hospitals, which were not willing to cooperate in 

implementing this study at their hospitals. 

 

Appendix: Machinery Risk Management Practices Questionnaire 

Item Row Statements of Machinery Risk Management 
strongly 

agree 
agree 

No 

comment 
disagree 

strongly 

disagree 

Q
1

 (
R

IS
K

 A
S

S
E

S
S

M
E

N
T

) 

1 
machinery risk assessment includes a useful preven-

tive approach in the hospital section 
     

2 
Risk assessment of machinery within our facility is a 

well-known method. 
     

3 
Risk assessment of machinery in our facility is suffi-

ciently used. 
     

4 

Risk assessment is a meaningful method to determine 

and identify the corrective actions to be implemented 

on the machinery 

     

5 
Risk assessment of machinery significantly improves 

safety in our facility 
     

6 
The statistic analysis including accidents and incidents 

is a useful indicator to help prioritize risk assessment. 
     

7 
The participation of workers is solicited as much as 

required to identify the near-miss and hazards. 
     

8 
The workers have the opportunity to give their com-

ments and opinions until finding solutions 
     

9 
The participation of workers is appropriate and ade-

quate when it comes to performing risk assessments. 
     

Item Row Statements of Machinery Risk Management 
strongly 

agree 
agree 

No 

comment 
disagree 

strongly 

disagree 

Q
2

 (
sa

fe
g

u
a

rd
in

g
 o

f 
m

a
ch

in
e

ry
) 

1 
The rules and safety standards of machinery are 

relatively well-known in our facility. 
     

2 
The machinery safeguarding is sufficiently prioritized 

in our hospital. 
     

3 
equipment and safety rules related to machines are 

clearly defined in our facility 
     

4 
Information about the machinery safeguarding is 

sufficiently communicated in our facility. 
     

5 In general, the machines used in our facility are safe.      

6 
When hazards of the machine are detected, 

safeguarding measures are rapidly taken in our facility. 
     

7 

When a change or modification is created on a machine 

or a piece of equipment, the workers involved are 

rapidly informed. 

     

8 
The subcontractors (external workers) are fully well-

informed about the safety rules of the machine. 
     

Item Row Statements of Machinery Risk Management 
strongly 

agree 
agree 

No 

comment 
disagree 

strongly 

disagree 

Q
3

(t
a

g
o

u
t/

lo
ck

o
u

t 

p
ro

ce
d

u
re

s)
 

1 
Machine tagout/lockout include in a useful prevention 

approach in the hospital section 
     

2 
Tagout/lockout can easily be carried out in the hospital 

sector 
     

3 
Tagout/lockout of machinery is a well-known method 

in our facility 
     

4 
Tagout/lockout of machinery is sufficiently used in our 

facility 
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5 
Tagout/lockout in our facility is easily applicable to the 

machines 
     

6 
New workers will receive quickly instructions about 

tagout/lockout procedures 
     

7 
Tagout/lockout allowed to significantly better safety of 

machine in our facility 
     

8 
Tagout/lockout mainly related to the workers of 

maintenance 
     

9 
Tagout/lockout procedures are respected by the sub-

contractors (external workers) 
     

Item Row Statements of Machinery Risk Management 
strongly 

agree 
agree 

No 

comment 
disagree 

strongly 

disagree 

Q
4

(i
n

sp
e

ct
io

n
 o

f 
m

a
ch

in
e

ry
) 

1 
The machinery inspection is a useful prevention ap-

proach in the hospital section. 
     

2 
The machinery inspection is a method that can be easi-

ly performed in the hospital section. 
     

3 
Machinery inspection is a well-known method in our 

facility. 
     

4 
The machinery inspection is a method sufficiently 

performed in our facility. 
     

5 
Managers/supervisors regularly participate in the pro-

cess of inspection in their respective service. 
     

6 
The machinery inspection allowed to significantly bet-

ter occupational safety in our facility 
     

7 
The worker opinion is regularly requested during the 

inspection of a workstation. 
     

8 
During inspections in our facility, the workers' in-

volvement is well sufficient valued. 
     

Item Row Statements of Machinery Risk Management 
strongly 

agree 
agree 

No 

comment 
disagree 

strongly 

disagree 

Q
5

(m
a

ch
in

e
 s

a
fe

ty
 t

ra
in

in
g

) 

 
Preventive occupational safety and health (OHS) train-

ing are given in the hospital section. 
     

 Training of OHS is sufficiently provided in our facility.      

 
Training of workers about the risk prevention of ma-

chine is adequate in our facility. 
     

 

The concerned workers receive adequate training re-

garding the machinery and equipment they need to 

operate. 

     

 
The workers in each device receive sufficient training 

related to machine safety. 
     

 
The concerned workers receive sufficient training with 

respect to tagout/ lockout procedures. 
     

 

A sufficient number of persons has been trained about 

the risk assessment methods of the machine in our 

facility. 
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