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ABSTRACT

The Occupational Health and Safety Management 
System (OHSMS) in the company under study was 
found to be deficient. The objective of this study is to 
identify which factors of an OHSMS are related to worker 
protection. For this descriptive and correlational study 
with a non-experimental cross-sectional design, data 
was collected using a survey addressed to 46 workers 
in June 2020. The result determined that there are 27 
occupational risks affecting worker protection and the 
company; a Worker Protection Index (WPI) of 68% 
related to significant factors of the OHMSMS was also 
determined. It is concluded that the control measures on 
safe working environment, cleaning and maintenance 
and available common areas are the most significant 
factors related to worker protection in terms of reducing 
hazards, occupational risks, accidents and diseases. 
It is recommended that strategies be established to 
encourage worker commitment and participation.

Keywords: occupational risks; perception index; 
graphic advertising industry; occupational health and 
safety factors; worker protection.

INTRODUCTION

Safety in the workplace is a constant concern for the Interna-
tional Labor Organization (ILO) that should be a priority for all 
companies and institutions in every country. In its report, the ILO 
(2019) stated that 2.78 million deaths occur annually in the world 
due to work-related causes, of which 2.4 million are related to 
occupational diseases. These situations generate costs close to 
3.94% relative to global GDP related to compensation, lost work-
ing man-hours, production stoppages, professional training and 
retraining, as well as medical care. Not to mention the suffering 
and emotional damage to the affected workers and their families. 
The high costs resulting from the lack of worker protection draw 
attention to this important issue that urgently needs to be re-
solved, where the human factor is the most relevant. Inter-Ameri-
can Development Bank (IDB) consultant Norman Mejía indicated 
in an interview that Peru registers a critical level in its fatality rate 
ranging between 13.5% and 13.8% (Gestión, 2016). This is com-
pared to South America which reaches 13.5%; Europe, Japan 
and North America register a fatality rate of 3.5% (three times 
less than the cases in South America) and countries in Africa and 
Asia that register between 20% and 21.3%. The fatality or lethal-
ity rate is the probability of worker deaths caused by an unsafe 
work event (due to high occupational hazards) over a period of 
time, expressed as a rate per 10 000 workers.

Gonzáles, Mateo and Gonzáles (2010) define occupational haz-
ards as the probability that a worker may suffer a work-related 
injury. Along these lines, Alvarez and Faizal (2012) mention that 
studies on occupational accidents and occupational diseases are 
classified by groups according to their impact on the integrity and 
health of the worker. The Ministerio de Trabajo y Promoción del 



66

Production and Management

Quantitative MeasureMent of Worker Protection froM a coMbined PercePtion of occuPational safety and HealtH in a GraPHic advertisinG coMPany in liMa-Peru, 2021

Ind. data 25(1), 2022

Empleo (MTPE, 2021) reported in the 2020 SUNA-
FIL safety bulletins that in Peru alone more than 22 
507 occupational accidents and 162 cases of fatal 
accidents were reported, indicating an annual fatal-
ity rate of 0.73% for 2020. This report shows that 
the most frequently reported accidents were those 
caused by false movements or physical exertion, fall-
ing objects, blows from objects, falling from heights, 
entrapment, collisions against objects and contact 
with chemicals. Statistically, physical exertion is the 
most frequent risk and annually accounts for about 
12% in Peru. These involve lifting, pushing, pulling, 
handling, throwing objects, inadequate, prolonged 
and repetitive postures, which can cause occasion-
al discomfort or non-lethal chronic problems (pain, 
discomfort, tension, irreversible deformities or even 
disability of the worker).

In today’s changing world, inclined to a high level of 
competitiveness, the ability to react and the time for 
decision making in companies are critical, therefore 
an efficient management is needed for the use of re-
sources. In this context, human talent development 
must be guaranteed, yet, above all, worker protec-
tion must be ensured. In recent years, occupational 
health and safety in our country has acquired new 
guidelines and updates that have turned it into one 
of the most closely controlled standards for compa-
nies, even more so now that new regulations have 
been added due to the pandemic. As of 2020, COV-
ID-19 has become the disease of greatest concern 
worldwide due to its high propagation rate and the 
respiratory and circulatory affections, in addition 
to other negative health consequences that it has 
on the human body. Therefore, companies must 
comply with the regulations of Law No. 29783 on 
Occupational Health and Safety and the Plan de 
Vigilancia COVID [COVID Surveillance Plan], Min-
isterial Resolution No. 972-2020 (2020), which will 
be taken as the legal basis for this study.

In the safety framework, occupational hazards and 
risk prevention management systems are topics 
commonly addressed based on data obtained from 
safety performance results for studies using quanti-
tative methodologies. Occupational safety, according 
to Cortés (2007), should concern the analysis of ac-
cident risks, identify and improve the factors involved 
in occupational health and safety (OHS), and gain 
control of the consequences by means of safety 
techniques (determined methods and procedures).

Several contributions from research carried out in 
Peru have been collected from the literature review 
for this article. For instance, Atencio (2013) aimed 
to design preventive measures with an occupational 
accident protocol for a company in the construction 

sector and to determine the incidence of occupa-
tional accidents considering their characteristics. 
Likewise, Mosqueira (2016) designed a new man-
agement system applied to OHS for the plastics in-
dustry and identified 577 occupational risks, 43.67% 
of which were related to physical and mechanical 
factors. In addition, Ureta (2018) identified the work-
ing conditions of the nursing staff of the “Zacarías 
Correa Valdivia” hospital in Huancavelica related to 
occupational risks within the hospital. He designed 
a questionnaire in which they had to choose be-
tween three types of conditions: good, fair and poor; 
he found that 63.5% work in regular social condi-
tions (personal relationships and communication), 
58.7% work in fair physical conditions (physical, 
environmental and material resources), and 38.1% 
work in fair psychological conditions (complexity, 
time, attention and speed). Fair conditions should 
be understood as the degree of perception of the 
work environment to perform work in safe, healthy 
conditions that are not demeaning to human dignity.

An Occupational Health and Safety Management 
System (OHSMS) is defined as the company’s 
conditions and factors to ensure worker protec-
tion and that are related to the preventive culture, 
governance and technology that could impact the 
OHS of workers (administrative, operators, temps) 
or external parties (contractors, visitors or anyone 
in the workplace). An OHSMS involves the follow-
ing responsibilities: (1) employer responsibility, to 
provide health and safety to workers in accordance 
with current legislation, and (2) worker responsibili-
ty, to comply with the company's internal OHS regu-
lations (RISSO). Worker protection is a key variable 
that must be taken into account in the assessment 
of an OHSMS. In the view of Brunette (2003), from 
the University of Massachusetts, worker protec-
tion must include the elements of the work system 
that are considered among the factors of industrial 
health and safety. Consequently, in her doctoral the-
sis, she identifies the following 9 dimensions:

• Safe work environment (accident and risk 
free) 

• OHS training

• Standards and rules (to prevent accidents) 

• Personal protective equipment (EPP)  

• Safety signs (visual signage)

• Cleaning and maintenance (of equipment 
and work areas) 

• Common areas available (stairs, corridors, 
gardens, etc.) 
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• Sanitary facilities (clean and tidy) 

• Cafeterias and canteens (clean and tidy)
The graphic printing production process mainly in-
volves the use of printing presses, inks, dyes and 
chemical solvents. Consequently, the chemical 
exposure to strong fumes is high in this sector. All 
gas is considered a risk and a chemical pollutant, 
which reaches the lungs when inhaled and, when 
mixed with air, spreads quickly in the environment. 
It can be identified when an odor is perceived, and 
both its concentration and exposure time must be 
maintained within permissible limits so as not to af-
fect health. Article 1 of MINSA’s DS No. 015-2005-
SA, which sets out regulations on permissible limit 
values for chemical agents in work environments, 
stipulates that companies must llevar control de 
riesgos inherentes a exposición, principalmente 
por inhalación, de agentes químicos presentes en 
los puestos de trabajo [control the inherent expo-
sure risks, mainly by inhalation, of chemical agents 
present in the workplace] (MINSA, 2005). Risks 
from vibrations and noise also cause diseases that 
lead to hearing disorders such as hypoacusis. On 
the other hand, the risk from viruses and bacteria is 
a permanent danger in companies due to the high 
potential for contagion. In recent times, pandemic 
outbreaks have made it necessary for health au-
thorities to adopt measures to contain the spread of 
the disease by developing protocols for the control 
of biological agents, such as the COVID-19 Surveil-
lance Plan pursuant to RM No. 972-2020-MINSA. 
Any biological risk involves the presence of a bio-
logical agent (virus, bacteria and fungi) that can be 
detrimental to health depending on its level of dan-
ger, which is determined by the worker’s exposure 
time and the concentration of the biological agent. 
Risk increases when work activities are performed 
in enclosed spaces.

The concepts of work and worker have evolved over 
time. It has become increasingly relevant to take into 
account the personnel to identify risk agents that af-
fect OHS; therefore, it is necessary to consider each 
worker’s individual perception, in order to obtain a 
collective (group) perception that, when measured, 
becomes a new variable that has been called “work-
er’s perception of protection” in this study. It deter-
mines the effectiveness of an OHSMS, as the work-
er feels protected by the company when enjoying 
good health and well-being (absence of illness or 
risk of accident).

This study was conducted in a medium-sized com-
pany in the graphics and advertising sector in Lima, 
Peru, which is primarily engaged in the printing of 

banners and installation of advertising billboards, 
that reports shortcomings in the OHSMS assess-
ment for worker protection. In June 2020, a prelim-
inary study was carried out by the company’s OHS 
committee on the OHS assessment, which focused 
on three aspects: occupational risks, current regu-
lations and worker protection. Regarding occupa-
tional risks, 27 potential risks were identified in the 
workplace, including chemical, biological, physical, 
ergonomic, and psychosocial risks that may affect 
worker protection, causing severe damage and 
affecting the company. Metalworking and digital 
printing are the processes that pose the greatest 
risk, and the most frequent accidents are caused 
by personnel falling from heights, electric shocks, 
dislocations, sprains, hand injuries and cuts, ex-
posure to noise and vibrations. The most frequent 
occupational diseases include hypoacusis, hernia, 
low back pain, and COVID-19. It is concluded that 
preventive measures should be implemented within 
the company’s processes to address these occupa-
tional risks. As for the regulations, according to the 
provisions of Law No. 29783 and the COVID Sur-
veillance Plan pursuant to R.M. No. 972-2020, it is 
apparent that the company does not guarantee the 
effectiveness of a management system that com-
plies with the regulations in force to ensure worker 
protection. It is concluded that, due to non-compli-
ance with current regulations, the company would 
potentially face fines amounting to 1.358 million 
soles, which represents 34% of its annual turnover, 
based on the scale of fines established by SUNA-
FIL, set forth in Law No. 28806 and in D.S. No. 019-
2006-TR of the MTPE. As for worker protection, the 
company has not conducted a personnel assess-
ment, nor is the degree of perception of its workers 
with respect to safety known. It is concluded that it 
is necessary to obtain this information immediately 
via a measuring instrument.

For this reason, we have designed a survey as an 
accessible means to determine the worker's per-
ception degree regarding the safety of the work en-
vironment, whether it is an optimal and safe place, 
the situations that pose a threat to their safety and 
health, as well as suggestions to improve their work 
environment.

The general objective of this research is to determine 
the factors of the OHSMS that are related to worker 
protection in a graphic and advertising company in 
Lima-Peru. The results will be used to determine the 
necessary preventive measures to be implemented 
and included in the company. Therefore, it is cru-
cial to determine the worker’s perception of protec-
tion. Hence, this research contributes to generating 
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knowledge with the design and application of an 
indicator referred to as the worker protection index 
(WPI), expressed as a percentage and calculated 
from the respondents’ answers on an ordinal scale; 
it provides information on the worker’s individual 
perception of the occupational risks to which they 
are exposed and on the protection measures pro-
vided by the company, considering the dimensions 
related to the study. In the analysis of the results, 
the WPI considers time, person, place and personal 
perception. From the data it is possible to observe 
the evolution and trend according to the changes 
perceived. This research can be considered rel-
evant and novel because no studies considering 
the perception of workers with respect to OHS in 
companies of the sector have been conducted in 
Peru yet. This research contribution is far-reaching 
and could be considered as part of the application 
of Law No. 29783 in accordance with its Protection 
Principle, seeing that companies do not consider the 
workers’ perception as a measurable indicator of the 
level of performance of the OHSMS provided by the 
company. This would make it possible to establish 
measures to correct deficiencies, raise awareness 
among employers in decision-making, and encour-
age occupational risk protection management with 
the participation of all personnel. The effectiveness 
of the OHSMS will depend on the data collected 
through the survey, identification of OHSMS factors 
and critical points from the personnel’s point of view 
that might have an impact on the causes of inci-
dents and accidents, which is an essential part of 
occupational monitoring. Also, the OHSMS factors 
have been related to the preventive culture, govern-
ance and technology that the company offers to its 

workers. Table 1 shows the general hypothesis and 
its two variables and dimensions.

METHODOLOGY

This applied research used a descriptive and correla-
tional approach to better analyze the characteristics 
of the dimensions of the OHSMS factors based on 
the workers’ perception. A personal survey was used 
to collect the necessary data and thus provide a more 
accurate group labor perception, allowing us to por-
tray a situation within the Peruvian company in the 
graphic and advertising sector during the COVID-19 
period. Based on the information obtained from the 
survey, it was possible to have a general picture of 
the OHSMS, the risks and hazards in a shared work 
environment, and the measures to be applied for col-
lective labor prevention and protection.

This research follows a cross-sectional (non-ex-
perimental) design, and uses statistics such as the 
correlation coefficient test for independent samples 
to demonstrate the hypothesis of the study. Ac-
cording to Spearman’s theory (1984), ordinal vari-
ables, based on data collected from a perception, 
tend to have a greater probability of not conforming 
to a normal distribution, and these are precisely 
the conditions of this study. Such tests are intend-
ed to evaluate the degree of interdependence be-
tween two random variables, with a confidence 
level of 95%, and to determine whether there are 
significant differences between the variables (not 
exceeding an error of 0.05). Thus, it will be pos-
sible to relate the variables to each other so as 
to determine a correlation matrix that will be used 

Table 1. Hypothesis, Independent Variable and Dependent Variable.
HYPOTHESIS INDEPENDENT VARIABLE DEPENDENT VARIABLE

GH There are OHSMS factors closely related 
to worker protection in a graphic and 
advertising company in Lima-Peru.

(V1) OHSMS Factors
Preventive culture (PC)
1. Safe work environment

2. Sanitary facilities

3. Cafeterias and canteens

4. Safety signage

Governance (G)
5. OHS training

6. Standards and rules 

Technology (T)
7. Personal protective equipment

8. Cleaning and maintenance
9. Available common areas

(V2) Worker protection (WP)
1. Dangerous incidents (DI)

2. Occupational accident (OA)

3. Occupational disease (OD)

4. Worker protection index (WPI)

Source: Brunette (2003).
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to select the variables with the highest correlation, 
ideally greater than 50%, and thus establish a pro-
posal for the OSHMS factors that influence worker 
protection. The Spearman’s coefficient (Rho) scale 
is presented in Table 2.

Table 2. Spearman’s Rho Correlation Coefficient.
Range Correlation
De 0.00 a  0.25 1. Negligible or none 

De 0.26 a 0.50 2. Weak

De 0.51 a 0.75 3. Moderate to strong 

De 0.76 a 1.00 4. Strong to perfect 

Source: Martínez, et al. (2009).

The study population was comprised of 50 work-
ers exposed to occupational risks in the company. 
Simple random sampling and a finite population 
formulation were used, where N = 50 workers, “p” 
represents the possibility of occurrence of the event 
(p = 0.5), “q” represents the possibility of non-oc-
currence of the event (q = 0.5), “E” represents the 
sampling error of 5% (E = 0.05), and “Z” represents 
a statistic at a 95% confidence level (Z = 1.96), thus 
sample #1 is made up of 46 workers.

The survey and data analysis were used for data 
collection. The survey, with its instrument No. 1, 
was addressed to sample #1 of 46 workers and tak-
en in June 2020. Nine dimensions of the variable 
“OSHMS factors” were analyzed in the survey ac-
cording to the individual perception of each work-
er, allowing the definition of a measurable indicator 
called “worker protection index” (WPI). For the data 
analysis, the company's monthly statistical data re-
lated to occupational accidents (OT), occupational 
diseases (OD) and dangerous incidents (PI) were 
also used, all measured as number of unsafe events 
occurred over one year (from April 2019 to March 
2020) and distributed respectively per worker, in ad-
dition, the WPI is included to determine the dimen-
sions of the variable “worker protection”. It is worth 
mentioning that the statistical data provided by the 
company have been considered as valid under a 
commitment of Management to make the necessary 
adjustments, appealing to the Principle of Primacy 
of Reality according to Law No. 29783.

The survey consisted of a questionnaire with 34 
questions to analyze nine dimensions taken from 
Brunette's study (2003), as shown in Table 4. Poly-
tomous questions with a five-point Likert scale are 
also used to measure different constructs. The Lik-
ert scale is one of the most widely used for meas-
uring attitude. According to Ospina et al. (2005), the 
Likert scale allows determining an order of objects, 
classifying individuals according to the degree to 
which they possess a certain attribute, but it does 
not provide an idea of the distance that exists be-
tween them. For this case, 5 ordinal grades are 
used, as shown in Table 3. The worker protection 
index (IPT) was considered when processing the 
survey responses, which is a percentage index cal-
culated from the sum of the survey responses (June 
2020) divided by 7820 maximum points obtained by 
multiplying 34 questions with 5 maximum points and 
46 workers, that is, 34x5x46. Thus, it is possible to 
collect the necessary data and create a table con-
taining the answers of 46 workers and the results of 
4 indicators of the annual OHS management in par-
ticular. The data is then processed for hypothesis 
testing using SPSS 26 software.

A content validation test was conducted to validate 
instrument No. 1 with the support of three experts 
who evaluated the instrument as recommended. 
Based on Hernández, Fernández and Baptista 
(2014), each judge, independently, proceeds to i) 
read the objectives and data collection instructions 
given to him/her, ii) carefully read each of the items 
of the instrument, iii) evaluate each of the items, on 
the corresponding five-point Likert scale, taking into 
account the criteria of relevance, conceptual clari-
ty, wording and terminology, levels of difficulty and 
format, taken from Hernández et al. (2014), and 
iv) each of the experts ticks the grade on the Lik-
ert scale from 1 to 5, choosing the option closest to 
their qualitative appreciation. To determine the con-
tent or construct validity coefficient by experts, we 
used Cronbach’s alpha.

The formula is as follows: 

𝛼𝛼 =   𝐾𝐾
𝐾𝐾 − 1  ×  [1 − ∑𝜎𝜎𝑖𝑖

 2

𝜎𝜎𝑡𝑡
  2 ] 

Table 3. Likert Scale Applied in the Survey.
Scale 1st 2nd 3rd 4th 5th

Level of agreement Strongly disagree Disagree Neither agree nor 
disagree Agree Strongly agree

Source: Ospina et al. (2005).
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Where α is the Cronbach’s alpha coefficient, K is 
the item tested, σi

2  is the sum of variances of item 
i and σt

2  is the total variance of the sum of items. 
The following criteria are established for validity and 
consistency: >0.9 Excellent, <0.81 and 1] Very high, 
<0.8 and 0.9] Fair, <0.71 and 0.80] Acceptable, <0.6 
and 0.7] Poor, and <0.6 Unacceptable. A value high-
er than 0.8 is recommended.

All data were tabulated and then stored in a data-
base that was distributed per worker for the hypothe-
sis testing of the study. The correlational study used 
normality and Spearman correlation tests to deter-
mine the degree of association between the signifi-
cant factors of the OHSMS and the OHS manage-
ment performance indicators (DI, OA, OD and WPI), 
and to measure the effectiveness of the OHSMS as a 

Table 4. Questionnaire Survey (instrument No. 1).

1. Safe work 
environment

Q1 How many occupational injuries and/or accidents have you experienced in the last 3 years?

Q2 How many times have you had a medical appointment for an accident or occupational disease in the last 3 years?

Q3 How difficult is it to investigate the causes of accidents, diseases and incidents?

Q4 How important are meetings, focus groups, workshops related to OHS improvement management?

Q5 Would you like to collaborate or participate voluntarily in OHS activities?

Q6 Does your workplace meet the local infrastructure conditions to be deemed safe?

Q7 Is lighting adequate in your workplace?

Q8 Do moving parts of machinery (blades, dies, etc.) comply with safety requirements?

Q9 Does the production machinery have safety switches?

Q10 Are machines that produce high vibration and noise properly isolated?

Q11 Are there measures to control the level of radiation exposure from welding in the metalworking area?

Q12 Are chemical materials (inks, solvents) labeled and stored in a safe place?
Q13 Does the warehouse area comply with being a safe working environment for handling chemicals and other 
hazardous materials?
Q14 How satisfied are you with the measures implemented to protect you from COVID-19?

Q15 How satisfied do you feel about measures taken to protect you regarding OHS?
2. OHS training Q16 How satisfied are you with your level of knowledge in the proper use of PPE?

Q17 Do you receive adequate training to perform your job correctly and safely?

Q18 Are you provided with information about safety and health risks and preventive activities?
3. Standards and 
rules

Q19 Have you received information on occupational safety and health policies, procedures and rules?

Q20 Does the company ensure periodic health check-ups of workers via occupational medical examinations (OMEs)?
4. PPE Q21 Is the personal protective equipment (PPE) and clothing currently provided adequate?

Q22 Are PPEs renewed annually, according to the occupational health and safety policy?
5. Safety signs Q23 Does your work area comply with safety signage to alert, inform or orient you?

Q24 Does your work area comply with the distribution of signage in locations with fall risks?

Q25 Does your work area comply with the distribution of signage in places involving chemical handling risks?
6. Cleaning and 
maintenance

Q26 Are adequate corrective and preventive maintenance performed on facilities, machinery and equipment?

Q27 Are adequate cleaning, disinfection and pest control performed in work areas?

Q28 How satisfied are you with the infrastructure and equipment maintenance activities?
7. Available com-
mon areas

Q29 Are common areas in good condition?

Q30 Is safety equipment available in the common areas in case of emergency?
8. Sanitary 
facilities

Q31 Is the restroom infrastructure in good condition and is it clean and disinfected?

Q32 Are the consumable resources of the restrooms sufficient?
9. Cafeteria and 
canteen

Q33 Is the canteen infrastructure in good condition and compliant in terms of cleanliness and disinfection?

Q34 Is the canteen equipment appropriate to ensure worker protection?

Source: Prepared by the authors based on Brunette (2003).
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whole in identifying risk agents, analyzing the occur-
rence of unsafe events, classifying exposure to occu-
pational hazards and contributing to the occupational 
monitoring process conducted by the company. The 
following statistical hypotheses are used for the nor-
mality test: the null hypothesis (H0), which states that 
the database conforms to a normal distribution, and 
the alternative hypothesis (H1), which states that the 
database does not conform to a normal distribution. 
Upon applying the Kolmogorov-Smirnov (KS) sta-
tistical test for a sample n=46 workers, the p values 
obtained have a significance of less than 0.05, so 
the H0 is rejected and the H1 is accepted. In other 
words, the study variables in the database do not fit 
a normal distribution, for which the non-parametric 
method Spearman correlation test was used. Conse-
quently, it is possible to analyze the variables without 
manipulating them and determine the relationship 
between the independent variables (GS-SSO fac-
tors) and the dependent variable (worker protection).

RESULTS

General Descriptive Results

Regarding the OHSMS factors, from the survey 
conducted in June 2020 to a sample of 46 workers 
from various areas such as production, warehouse 
and administrative offices, it is concluded that there 
it is necessary to strengthen the occupational safety 
and health culture of workers to ensure their pro-
tection. The main results obtained are presented 
below: 

• Fifty-three percent of respondents report 
not having heard about Law No. 29783 
(question 19).

• Seventy-six percent of respondents report 
having difficulty in investigating the causes of 
unsafe events (IP, AT, EO) (question 3).

• Sixty-five percent of respondents report 
that the clothing and PPE are not adequate 
(question 21).

• Sixty-three percent of respondents report that 
they do not receive adequate feedback on 
occupational risks and preventive activities 
(questions 17 and 18).

• Ninety-eight percent of respondent consider 
it important to hold meetings, focus groups 
and workshops on OHS management 
improvement (question 4).

• Seventy percent of respondent indicate 
that they do not wish to participate in OHS 
activities or collaborate as a team member, 
auditor or researcher (question 5), which 
contradicts the above.

Regarding worker protection, using the data anal-
ysis technique, it is concluded that the existing 
OHSMS does not guarantee worker protection. The 
main results obtained are presented below:

• A total of 16 dangerous incidents (DI) were 
reported in one year; however, the survey 
indicated that there were approximately 61 
cases that were not reported to SUNAFIL, 
because the worker did not suffer major 
injuries, as shown in Table 5.

• A total of 21 occupational accidents (OA) were 
reported in one year, of which 6 were serious 
cases. These were: falls of personnel from 
heights (1), electric shock (1), dislocations 
(1), hand injuries and cuts (1), exposure to 
noise and vibrations (1) and sprains (1), as 
shown in Table 5.

• A total of 4 occupational diseases (OD) were 
reported in one year. These were: hearing 
loss (1), hernia (1), low back pain (1) and 
COVID-19 (1). Regarding the latter, one 
worker contracted the disease in April 2020 
outside the company, which did not escalate 
and was kept under control, as shown in 
Table 5.

• The worker protection perception index (WPI) 
reached a score of 5283 points (0.67557, i.e. 
68% over the target of 7820 points) according 
to the cumulative result in the surveys, as 
shown in Table 5.

Validity of the Instrument

The judgment of three experts were considered for 
content validity, the results of which were as follows: 
expert 1, 73%; expert 2, 87%; expert 3, 91%. An 

Table 5. OHS Management Indicators: DI, OA, OD and WPI.

KPI Dangerous Incidents 
(DI)

Occupational Accident 
(OA)

Occupational Disease 
(OD)

Worker Protection Index 
(WPI)

# Events 16 21 4 5283 (68%)
Source: Prepared by the authors.
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internal consistency test was also conducted by 
means of a Cronbach’s Alpha reliability analysis 
using SPSS statistical software for 46 cases and 
13 items, with a total reliability result of 0.896, i.e. 
89.6%, which is higher than 80%. Upon measuring 
reliability per item, the values obtained are higher 
than 80%, as shown in Table 6. As the experts re-
ported a result higher than 80% and the reliability 
analysis of the data was higher than 80%, it can be 
concluded that instrument No. 1 is valid.

Hypothesis Testing

First, the null hypothesis (H0) and the alternative 
hypothesis (H1) are established. On the one hand, 
H1 states that there are no OHSMS factors strongly 
related to worker protection in a graphics and ad-
vertising company in Lima-Peru. On the other hand, 
H1 states that there are OHSMS factors strongly re-
lated to worker protection in a graphics and adver-
tising company in Lima-Peru. Afterwards, the error 
range of the study is established, with a 95% con-
fidence level and 5% alpha error (α) = .05. Then, 
the statistical method is specified. The KS statistical 

test indicates that the variables have a non-normal 
distribution, so Spearman's correlation coefficient 
should be used. Finally, the p-value is calculated 
based on the nonparametric correlations and the 
study variables, using the most significant ones 
for the analysis. Only those that exceed 50% cor-
relation (correlation between moderate and strong) 
were considered, as shown in Table 7.

Considering that there are significant relationships 
(p-value < .05), H0 is rejected and H1 is accepted. 
That is, there are factors of the preventive culture 
(PC), governance (G), and technology (T) of the 
OHSMS that are significantly related to worker pro-
tection in a graphics and advertising company in 
Lima-Peru. Figure 1 shows the main relationships.

From the above, the following is determined:

• There is a correlation of 89.1% between 
variable worker’s perception of protection 
and factor cleaning and maintenance (T), 
thus, there is a strong and perfect correlation 
between them.

Tabla 6. Resultados de Fiabilidad en SPSS.

Scale Mean
(if item deleted)

Scale Variance 
(if item deleted)

Coefficient 
(Cronbach’s

Total Reliability Statistics 414.717391 3639.807246 0.896
Item 1. Safe work environment 379.7609 3342.319 0.889

Item 2. Available common areas 379.7174 3121.141 0.887

Item 3. Cafeteria and canteen 378.0870 3263.592 0.891

Item 4. Sanitary facilities 379.1739 2766.191 0.881

Item 5. Personal protective equipment 384.1739 2905.302 0.876

Item 6. OHS training 382.7826 3173.596 0.886

Item 7. Cleaning and maintenance 383.9783 2911.888 0.874

Item 8. Standards and rules 384.1739 2972.636 0.880

Item 9. Safety signs 381.6304 3182.016 0.887

Item 10. Dangerous incidents (DI) 414.3696 3626.994 0.901

Item 11. Occupational accidents (OA) 414.2609 3618.108 0.901

Item 12. Occupational diseases (OD) 414.6304 3643.794 0.902

Item 13. Worker protection index (WPI) 299.8696 2140.871 0.874

Source: Statistical study run in SPSS based on June 2020.
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Table 7. Factor Correlation: OSHMS and Worker Protection.

I.V. OHSMS Factors D.V. Worker Protection Relationship Rho p-value < .05 Correlation 

PREVENTIVE CULTURE (PC)
Safe work environment • Worker’s perception of protection

• Disease
Direct
Indirect

+0.768
-0.228

.00001

.12700
Strong to perfect
Negligible

Sanitary facilities • Worker’s perception of protection
• Accidents
• Incidents

Direct
Direct
Direct

+0.708
+0.413
+0.374

.00005

.00435

.01034

Strong to perfect
Weak
Weak

Cafeteria and canteen • Worker’s perception of protection Direct +0.540 .00010 Moderate to strong
Safety signs • Worker’s perception of protection Direct +0.681 .00001 Moderate to strong

GOVERNANCE (G)
OHS training • Worker’s perception of protection

• Incidents
Direct
Direct

+0.751
+0.263

.00001

.10700
Strong to perfect
Negligible

Standards and rules • Worker’s perception of protection
• Accidents
• Incidents

Direct
Direct
Direct

+0.821
+0.360
+0.329

.00001

.01410

.02536

Strong to perfect
Weak
Weak

TECHNOLOGY (T)
Personal protective equi-
pment

• Worker’s perception of protection Direct +0.833 .00001 Strong to perfect

Cleaning and maintenance • Worker’s perception of protection
• Accidents
• Incidents

Direct
Direct
Direct

+0.891
+0.398
+0.301

.00001

.00618

.04238

Strong to perfect
Weak
Weak

Available common areas • Worker’s perception of protection
• Accidents
• Incidents

Direct
Direct
Direct

+0.539
+0.413
+0.374

.00011

.00435

.01034

Moderate to strong
Weak
Weak

Source: Statistical study run in SPSS based on June 2020 data.

i. OHSMS related to worker protection index 
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Figure 1. Relationship between OHSMS and Worker Protection.

Source: Statistical based on June 2020 data.
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• There is a correlation of 83.3% between 
variable worker’s perception of protection 
and factor PPE (T), thus, there is a strong 
and perfect correlation between them.

• There is a correlation of 82.1% between 
variable worker’s perception of protection 
and factor standards (G), thus, there is a 
strong and perfect correlation between them.

• There is a correlation of 76.8% between 
variable worker’s perception of protection 
and factor safe work environment (PC), 
thus, there is a strong and perfect correlation 
between them.

• There is a correlation of 75.1% between 
variable worker’s perception of protection 
and factor OHS training (G), thus, there is a 
strong and perfect correlation between them.

• There is a correlation of 68.1% between 
variable worker’s perception of protection 
and factor safety signs (PC), thus, there is 
a moderate and strong correlation between 
them.

• There is a correlation of 54.0% between 
variable worker’s perception of protection 
and factor cafeteria and canteen (PC), thus, 
there is a moderate and strong correlation 
between them.

• There is a correlation of 53.9% between 
variable worker’s perception of protection 
and factor sanitary facilities (PC), thus, there 
is a moderate and strong correlation between 
them.

• There is a correlation of 53.9% between 
variable worker’s perception of protection 
and factor available common areas (T), thus, 
there is a moderate and strong correlation 
between them.

DISCUSSION

A worker protection index (IPT) of 68% was de-
termined from the surveys (June 2020) and it was 
possible to associate it with OSHSMS factors. In 
relation to preventive culture, a deficiency in the 
investigation actions regarding TA, OE, PI, as well 
as the poor monitoring, evaluation and continuous 
improvement of the OHS, among others, contrib-
ute to the poor efficiency of the OHSMS. Therefore, 
the employer and the company’s workers must join 
forces to achieve a culture based on OHS and per-
sonal well-being, and to avoid occupational hazards 
and risks. In relation to governance, management’s 
non-compliance with OSHMS conditions and fac-

tors related to policy, review and leadership, as well 
as the lack of worker commitment and participation, 
are visible. All this clearly shows the need for great-
er interdependent interaction between management 
and workers, increasing the worker’s perception of 
protection. In relation to technology, a poor OHS 
training level was identified, as well as the need to 
revamp materials, machinery and equipment, as 
the company’s current plans contemplate the use 
of clean technologies that do not pollute or cause 
environmental disruptions.

Based on the statistical analysis, it was determined 
that the OSHMS factors are closely related to work-
er protection in a graphics and advertising com-
pany in Lima-Peru. The hypothesis testing results 
showed that the worker’s perception of protection 
is related to the factors of the preventive culture. As 
a result, the worker’s perception of protection has 
a correlation of 76.8% with factor safe work envi-
ronments, 68.1% with factor safety signage, 54.0% 
with factor cafeteria and canteen, and 70.8% with 
factor sanitary facilities. Regarding governance 
factors, the worker’s perception of protection has a 
correlation of 82.1% with factor standards and rules 
and a correlation of 75.1% with factor OHS training. 
Regarding technology factors, the worker’s percep-
tion of protection has a correlation of 83.3% with 
PPE, 89.1% with cleaning and maintenance, and 
53.9% with available common areas. On the other 
hand, it was determined that occupational accidents 
(OA) have a correlation of 41.3% with factor hygiene 
facilities, 32.9% with factor standards and rules, 
30.1% with factor cleaning and maintenance, and 
37.4% with factor available common areas. It was 
also determined that dangerous incidents (DI) have 
a correlation of 37.4% with factor sanitary facilities, 
32.9% with factor standards and rules, 30.1% with 
factor cleaning and maintenance, and 37.4% with 
factor available common areas.

Our findings are related to those of Huancahuari 
(2009), who considered preventive culture and 
technology as important factors in his study. The 
author demonstrated that the growth of the indus-
trial mining sector brings with it an irreversible in-
crease in occupational diseases and that the use 
of new technologies has given rise to a new condi-
tion: stress. For this reason, he considered that the 
prevention of occupational risks is the responsibil-
ity of the company. Regarding governance factors, 
Zapata (2016) in her study regarding the process 
of caring for adults, evidences that occupational 
risks determine disorders of physical and emotion-
al well-being. Therefore, Zapata (2016) states that 
it is necessary to adopt and strengthen leadership 
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with an institutional commitment to OHS, in accord-
ance with the requirements of the applicable law.  

CONCLUSIONS AND RECOMMENDATIONS

1. The OSHMS factors are closely related to 
worker protection. Proving that control meas-
ures addressing the factors safe work envi-
ronment, cleanliness and maintenance, and 
available common areas are the most effective 
in reducing hazards, mitigating occupational 
risks, and minimizing unsafe events (DI, OA, 
OD). Currently, there are no risk control meas-
ures in place at the company to ensure worker 
protection. On the other hand, sometimes it is 
the workers themselves who engage in unsafe 
behavior, which may be due to the demands 
and urgency of the work, lack of training, lack 
of knowledge of hazards, noncompliance with 
labor standards, and lack of risk control meas-
ures in the workplace.

2. The OSHMS indicators establish the degree 
of effectiveness of risk management and pre-
vention to ensure worker protection, which 
allows establishing an evaluation framework 
and level of relationship to worker protection 
compliance. Unsafe events have been inves-
tigated in this study on the basis of the sever-
ity of the potential risk or harm caused. The 
results have enabled corrective actions to be 
taken for OSHMS and risk prevention. Accord-
ing to the company’s last OHS assessment, 27 
occupational hazards provoked unsafe events 
in the last year: 16 DIs, 21 OAs and 4 ODs. In 
addition, based on the surveys (June 2020), a 
68% worker protection index (IPT) was deter-
mined and related to significant factors of the 
OHSMS. Measuring workers’ perceptions from 
the initial subjective and individual perspective 
was key to obtaining a true combined rating 
that will serve as a basis for decision-mak-
ing and defining future corrective actions to 
achieve greater worker participation.

3. Companies should measure the worker’s per-
ception of protection, since the need to include 
the worker in the OHSMS has been evidenced 
in this study. This indicator could encourage 
greater worker participation in risk prevention 
management; it would also allow a better per-
ception and identification of OHS factors in the 
workplace, facilitate the analysis of the occur-
rence of unsafe events, enable a rating of ex-
posure to occupational hazards to be obtained, 

and serve as a complement to the occupational 
monitoring conducted by the company.

4. Preventive culture should be adopted with cor-
porate responsibility and effectively involve the 
entire chain of command, especially the compa-
ny's managers and employees, who should work 
in coordination to encourage and support actions 
to control occupational risks, as well as to spread 
and comply with the OSHMS standards.

5. Personnel training in preventive culture should 
be reinforced, understanding that prevention is 
not only about training, but is the starting point 
to achieve additional mechanisms that lead to 
a methodology of action to achieve an effective 
prevention management. Thus, under the reg-
ulatory and supervisory eye of the State, em-
ployers and workers reach a true preventive 
culture that is fully assimilated to create a better 
preventive climate in the company, positively 
perceived by the workers and that encourages 
them to take an active part and to continuous 
improvement.

6. For a future research, it is recommended to 
identify the most significant conditioning factors 
that allow obtaining high-impact results to im-
prove the worker’s perception of protection, as 
the survey has 34 questions and 9 dimensions. 
The use of other advanced statistical methods, 
such as exploratory factor analysis and con-
firmatory factor analysis, which can be applied 
to doctoral level research, can provide greater 
precision.

7. It is recommended to replicate this study in 
similar organizations to compare the findings 
against those of this study, and thereby estab-
lish an application methodology that can be 
adopted as a good practice for the effective-
ness of the OHSMS.
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