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Abstract. The article contains recommendations on modernization of the methodology of provision of personal pro-
tective equipment based on a risk-based approach in the Republic of Kazakhstan. The experience of providing personal
protective equipment using the United States as examples is presented. The Russian experience in providing PPE is
analyzed and typical features of their issuance are highlighted. The procedure for providing PPE is given, taking into
account the assessment of occupational risk. An algorithm for providing PPE according to the new nomenclature is
proposed, taking into account various factors of the working environment and classes of working conditions. An al-
gorithm for selecting personal protective equipment has been developed. The procedure for providing PPE is outlined
when employers develop local acts on PPE at their discretion in accordance with the labor legislation of the Republic of
Kazakhstan. A model is described that is based on the assessment of occupational risks and offers numerous possibili-
ties to take into account the interests of the state, the employer and the employees. The results of scientific researches
received during the scientific and technical program on a theme: «Risk-oriented organizational-economic mechanisms
of ensuring of safe labor in conditions of modern Kazakhstan» (IRN OR11865833) within the limits of program target
financing of researches of the Republican research institute for occupational safety and health under MLSPP of the
Republic of Kazakhstan have been presented.
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Introduction

Personal protective equipment (hereinafter, PPE)
is one of the measures in the established hierarchy of
control measures to ensure safe work [1], schemati-
cally presented in Figure 1.

According to this hierarchy, PPE is issued only
if it is impossible to eliminate the effects of a harm-
ful and/or dangerous production factor and must
correspond to the level of necessary protection of the
employee.

Eliminating hazards through engineering or ad-
ministrative controls is the best way to protect peo-
ple. The strategy used to select controls is called a «hi-
erarchy of controls», in which priority is given to the
types of controls that are most effective in eliminating
or reducing the risk of exposure to a hazard.

PPE is the least effective method of controlling or
preventing exposure to hazards. PPE provides a bar-
rier to protect the employee from potential exposure
to hazards, however, due to the fact that the employ-
ee depends on the choice, wearing and maintenance

of PPE, the probability of exposure to danger only
when using PPE increases.

It should be noted that PPE is mandatory to be
provided at the expense of the employer.

At the same time, in Kazakhstan, the mechanism
for providing PPE is based on the application of the
norms for issuing PPE with strict regulation of the
names of professions and activities according to the
Norms for issuing special clothing and other person-
al protective equipment to employees of organiza-
tions of various types of economic activity, approved
by Order No. 943 of the Minister of Health and Social
Development of the Republic of Kazakhstan dated
December 8, 2015 [2]. The PPE issued to employees
must ensure work safety, correspond to their gen-
der, height, size, nature and conditions of the work
performed.

However, in the course of research, the absence
of PPE has been established in the presence of the im-
pact of the production factor, i.e. their provision does

not take into account the real working conditions and
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professional risks of each employee. Employers are
limited by legal requirements to provide high-quality
PPE, in accordance with the established norms and
conditions of their purchase. Numerous documents
(volumes) on the norms of issuing PPE are inconve-
nient to use.

It should be noted that in the Republic of Ka-
zakhstan, an assessment of the security of PPE em-
ployees is also carried out during the certification
of production facilities according to working condi-
tions, which is carried out by a specialized accredited
organization.

The assessment of the security of PPE employees
is carried out through the consistent implementation
of the following procedures [3]:

- comparison of the nomenclature of actually is-
sued PPE with the corresponding standard norms of
free issuance to PPE employees;

- checking the availability of certificates (declara-
tions) of compliance with PPE issued to employees;

- verification of the established procedure for
providing employees with PPE;

- assessment of compliance of the issued PPE
with the actual state of working conditions at the
workplace.

When assessing the security of PPE employees,
an additional assessment of the effectiveness of PPE
issued to employees can be carried out.

A more expanded mechanism for assessing secu-
rity is being implemented as part of the assessment of
occupational risks based on the results of workplace
certification.

According to the assessment of occupational
risks at specific workplaces, the list of PPE should be
expanded in accordance with the identified produc-

tion factors.

In this regard, Kazakhstan has all the prereq-
uisites for the introduction of a new risk-based ap-
proach, according to which the issuance of PPE will
be organized based on the results of an assessment
of professional risks. This will allow you to choose
effective means of protection, taking into account the
actual working conditions at each workplace. To do
this, it is necessary to determine the methodology for
providing PPE using a risk-based approach.

Research methods and materials

The work uses modern methods of scientific
research, such as documentary analysis, compara-
tive methods and methods of systematization and

grouping.

Discussion of the results

Taking into account the experience of foreign
countries, namely the countries of the European
Union [4, 5] and the USA [6], it can be concluded
that their assessment of the security of PPE workers
is carried out in the presence of the results of an as-
sessment of compliance of working conditions with
hygienic standards and an assessment of workplace
risks.

In the USA, there is a practice established by the
federal agency OSHA (supervision in the field of
occupational health and safety), indicating the obli-
gation of companies to provide personal protective
equipment [7]. Occupational Safety and Health Ad-
ministration (OSHA) standards require employers to
provide personal protective equipment when neces-
sary to protect workers from work-related injuries,
illnesses and deaths.

The type and nature of hazards in the workplace
will be the main indicator of the correct type of PPE.
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Prevents or adequately controls the associated risks
without increasing the overall risk level?

Employees are given instructions about the risks
that can be avoided or limited with the help of PPE,
about the reasons for using PPE, about how to use
them safely and effectively, about the actions nec-
essary for the employee to maintain them in good
condition, for example, about cleaning, replacement,
storage (such instructions should be understandable
to persons to whom it is provided). Employers take
reasonable measures to ensure that employees are
used correctly. Employees themselves are also re-
quired to use PPE in accordance with their training,
report loss or defect, and store PPE in accordance
with the instructions. The self-employed are also re-
quired to make full and proper use of PPE.

The Washington State Department of Labor and
Industry [8] requires all employers to evaluate their
workplace for hazards that may require the use of
PPE. If it is necessary to use PPE, the manager must
select the appropriate equipment and require its use.

Each manager is obliged to check all the work-
places of his employees for the need to use PPE. The
rules, the degree of danger and the available techni-
cal or administrative controls will determine which
PPE is needed. If departments will use PPE to protect
personnel, the following points must be followed:

- Evaluate the workplace for the presence of
hazards;

- Choose suitable PPE;

- Make sure that PPE is used;

- Establish inspection, maintenance and replace-
ment procedures to ensure that damaged PPE is not
used;

- Train employees in the proper use, restrictions,
care and maintenance of PPE;

- Document evaluation, selection and training.

If all of the above items are documented in exist-
ing department procedures, such as laboratory safety
guidelines, standard operating procedures, or work-
place hazard analysis for all employee workplaces,
then no further work is required. When a hazard
assessment shows that PPE is needed, hiring de-
partments should provide PPE to employees free of
charge. The exceptions are safety glasses and safety
shoes. If the hazard assessment determines that PPE
is not needed, then document the risk assessment.

The algorithm for providing PPE is described be-
low [9].

Step One: Evaluation. A job, process, or proce-
dure that is going to be evaluated is selected for eval-
uation. It is necessary to inspect the work site and
determine the dangers to which the employee will be
exposed during the work. Use one of the EH&SE risk
assessment guidelines or their own worksheet to list
the identified hazards.

Step two: Choosing a PPE. If it is necessary to use
PPE, then you need to list the PPE that will be used
for each hazard. The supervisor or the person con-
ducting the evaluation and selection must sign the
form and put the date.

Step three: Training. After evaluation and se-
lection, employees who need to use PPE should
be trained before they need to use PPE. Retraining
should be carried out in case of changes in the re-
quirements for PPE and as necessary.

Step Four: Documentation. Enterprises should
store the following information to document hazard
assessment, PPE selection and training:

- The work, process or activity being evaluated.

- Identified hazards.

- Selection of PPE used for each identified hazard.
You may need to specify the type, brand, model of
PPE.

- The person or position defined for the use of
PPE.

- Name and position of the person who conduct-
ed the hazard assessment.

- Date of completion of the hazard assessment.

- Name, position, date of training of all employ-
ees who need to be carried with them.

In the Russian Federation, the provision of per-
sonal protective equipment consists of two stages
[10].

The first stage consists in determining the proce-
dure for issuing PPE, the compliance of the set and
the degree of their provision with the requirements
of Standard industry Standards.

At this stage, you should check:

a) The availability of internal regulations for the
issuance of overalls, safety shoes and other personal
protective equipment. As a rule, such norms are ap-
proved by the heads of the enterprise and included in
the relevant section of the Collective Agreement.

b) Compliance of internal standards with Stan-
dard industry standards in terms of the extent to
which they cover employees of the enterprise, ac-
cording to the list of issued protective equipment and
their number. Here it is also necessary to determine
which PPE are issued as duty.

Typical features identified when checking on this
item are:

- non-compliance of the factory list of professions
and positions with the list of Standard industry stan-
dards. If the factory list is broader, for example, it
includes the positions of shop and factory adminis-
tration, this is not a disadvantage. The disadvantage
should be considered the absence of any professions
and positions in the factory list, if they are present in
the Standard Norms;

- insufficient list of issued personal protective
equipment. Usually such non-compliance with the
norms is explained by the use of the already canceled
edition of Standard Industry Norms for the compila-
tion of factory standards;

- an indication of the use of some types of PPE as
duty, although according to Standard Standards they
are issued for personal use;

- at some enterprises, the list of personal protec-
tive equipment includes devices for safe work and de-
vices for operational control of the parameters of the

production environment. Although, strictly speak-
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ing, these are not personal protective equipment, this
should not be considered a serious disadvantage,
however, information about them should not be in-
cluded in the PPE security assessment protocol, but
in the injury safety assessment protocol.

c) The procedure for issuing workwear, safety
shoes and other personal protective equipment to
employees. Verification on this item is most easily
carried out by analyzing personal records of the is-
suance of personal protective equipment. Using the
card, it is easy to determine whether the list of PPE
assigned to this employee complies with factory and
Industry standards. The card also allows you to de-
termine whether the list of required PPE has changed
when an employee changes his profession or place of
work at the enterprise.

Typical features identified in the analysis of cards
are:

- the absence of personal accounting cards or
their outdated form;

- lack of information about the gender and size of
clothing, shoes, etc.;

- non-compliance of the PPE list shown on the
front side of the card with factory and/or industry
standards;

- inconsistency of the list of actually issued PPE
with the list of PPE that are supposed to be issued.
This is especially true for frequently replaced prod-
ucts: mittens, lightweight respirators. The inspector
may be explained that some types of PPE are issued
in unlimited quantities, for example, anti-noise plugs,
and they are not taken into account in the personal
card. The truthfulness of this can be established di-
rectly in the workshop, having familiarized with the
availability and accessibility of containers with plugs.

- absence of marks on the return of used PPE;

- non-compliance with the terms of replacement
of PPE.

d) Visits to workplaces and conversations with
employees. Having visited workplaces (ideally, ev-
erything, although in practice, as a rule, selectively),
the inspector can make sure whether the workers use
the protective equipment issued to them, whether
all the necessary PPE are really issued, whether they
correspond to gender, size, whether there are delays
in issuing, whether repairs and washing are orga-
nized, satisfy whether the quality of PPE workers.
This stage of verification should be carried out as del-
icately as possible, determining who is to blame for
the violations committed: the employees themselves
or the administration of the enterprise.

Typical features identified at this stage are:

- dissatisfaction of employees with the appear-
ance, size, height, gender compliance of workwear
and shoes;

- low quality and rapid wear of products that can-
not last the period established by the norms;

- complaints about the lack of repair and washing
of workwear;

- the absence of replaceable components of work-

wear necessary for the duration of the main set being

washed (cleaned);

- low protective properties of products, for exam-
ple, lack of fire resistance in electric welders' suits.

At this stage, the work on the first stage can be
considered completed. The results are drawn up in
the form of a protocol, where information is entered
for each certified workplace. The identified shortcom-
ings are described in the final part of the protocol.
Here are also suggestions for improving the provi-
sion of workers with personal protective equipment.

It is easy to notice that the described stage, which
is often limited to work, does not answer a very im-
portant question: do the protective properties of
personal protective equipment issued to employees
correspond to the conditions of the production envi-
ronment and the nature of work. The second stage of
the assessment will help to find out.

To start work on this stage, it is necessary to have
protocols for studying the factors of the production
environment, a protocol for assessing injury safety
and, of course, a protocol for assessing the availabil-
ity of personal protective equipment. It is necessary
to compare the properties of the actually issued PPE
to the conditions of the production environment,
data on which are available in the protocols. This ap-
plies, first of all, to special protective clothing. Since
the Standard Industry Norms [10] provide types of
workwear without specifying their protective prop-
erties, it is necessary to visually determine according
to documents and, if necessary, whether, for exam-
ple, a cotton suit issued to an employee can protect
him from high concentrations of toxic dust found in
the workplace.

According to the analysis of the protocol for as-
sessing injury safety and directly at the workplace, it
should be determined whether it is necessary to use
a protective helmet, face shield, protective glasses,
whether they are correctly selected for their protec-
tive properties. It should also be determined whether
the issued hand and foot protection products are able
to protect the employee from injury.

Particular attention should be paid to the assess-
ment of compliance with the conditions of the pro-
duction environment of the issued personal protec-
tive equipment of the respiratory organs: whether the
brands of gas masks are correctly selected, whether
their protective properties are sufficient at the de-
tected concentrations of harmful substances. The
assessment carried out according to the documents,
in many cases, should be continued directly at the
workplace.

Having worked through the Russian experience
in the field of PPE security, it can be concluded that
a transitional stage is currently underway from stan-
dard norms to a risk-oriented approach.

Taking into account the international experience
in the Republic of Kazakhstan, when switching to a
risk-oriented approach in accordance with the pecu-
liarities of production and the results of risk assess-
ment, one type of PPE provided for by the Norms
can be supplemented or replaced by another, similar
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in protective properties and hygienic characteristics,
with wear periods provided for by the PPE nomen-
clature [11].

Below is a schematic representation of the meth-
odology developed by the authors for providing PPE,
taking into account the assessment of occupational
risk (Figure 2).

According to the proposed scheme (Figure 2), it
can be seen that the employer (together with employ-
ee representatives) develops local acts on the PPE at
its discretion.

It is recommended to include the following items
here:

- the procedure for providing PPE for employees
of this organization;

-the order of storage, serviceability, testing,
washing, drying, repair and replacement of PPE;

- the order of acceptance of PPE from suppliers,
their delivery by employees to the warehouse, as well
as disposal;

- the composition of the commission for the eval-
uation of PPE received from suppliers and employees
to the warehouse;

- procedure and criteria for the evaluation of PPE;

- the procedure for collecting material damage.

In the local act, it will be necessary to prescribe
the procedure for providing PPE, which will be con-

[The modernized method of providing PPE]

venient for this particular organization. In the reg-
ulation, you need to describe how applications are
processed, the procedure for issuing, handing over
and accounting for PPE, their reception and storage.
Since protective equipment is not eternal, it is also
necessary to prescribe in the regulation the procedure
for writing off and disposing of personal protective
equipment. Special attention should be paid to the
description of measures for the care of PPE, as well as
responsibility for non-compliance with requirements.
Responsible persons should be appointed depending
on what services and specialists there are and what
policy the organization adheres to in the field of labor
protection.

An algorithm for selecting personal protective
equipment has been developed (Figure 3).

Also, the modernized mechanism for providing
PPE should take into account the roles of the «Em-
ployer-State-Employees (employee representative)»
as a single system interacting in the correct selection
of PPE and leading to safe work (Figure 4).

Conclusion

In the modern conditions of market economy de-
velopment, the transition from a unified regulatory
approach in providing PPE to a model based on the
assessment of occupational risks will give broader
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opportunities to respect the interests of the State, the
employer and the employee.

At the State level, the introduction of a risk-based
approach in providing PPE is carried out in accor-
dance with legislative acts, norms and rules. The as-
sessment of occupational risks should be carried out
jointly with state inspectors and the trade union on
the part of employees.

At the employer level, the introduction of a risk-

based approach should be accompanied by timely
and correct selection of PPE, taking into account the
identified production risks at specific workplaces.

At the employee level, the use of PPE, taking into
account a risk-based approach, reduces production
risks and creates safe working conditions.

Thus, the new approach in providing PPE has
practical value and significance at all levels of man-
agement in the field of occupational safety.
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AHOamna. Makanada KazakcmaH PecnybaukacbiHOAFbl mayeKken-6aroapsaaHFaH macin HeaiziHoe MeKe KOpFaHbIC
KypanoapblH KaMmamacels emy adicmemeciH #aHFbipmy 6olibiHwa yceiHeicmap 6epineeH. AKLL mbicansiHOa xeke
KOPFAHbIC KypaaodapsiMeH KaMmamacei3 emy maxipubeci ycoiHolaraH. KK kammamacsiz emyoiH pecelinik maxcipu-
b6eci mandaHObl aHe onapobi bepy KeziHOez2i munmik epeKwenikmep aHbiIKkmanosbl. Kacibu mayekendi 6aranayodbl ecke-
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MHKK-meH Kammamaceiz emy mapmibi 6agHoanFaH. MemaekemmiH, #ymbiC bepywiHiH #aHe KbiamemxepnepoiH, myo-
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6bIHA FblABIMU-MEXHUKAbIK 6aFOapaamaHel icke acbipy 6apbiCbiHOA aAbIHFAH FolabiMU 3epmmeynepdin Homuxcenepi
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AHHOMaAyuA. Bcmameoe 0aHbl pekomeHOayuu rno MmooepHU3ayuu MemoOouKu obecrieyeHus cpedcmsamu UHOUBUOY A 1b-
Hol 3aujUumebl HG OCHOBE PUCK-OPUEHMUPOBAHHO20 N00xoda 8 Pecnybauke KazaxcmaH. [lpedcmasneH oneim obecne-
YyeHus cpedcmeamu UHOUBUOYanbHOU 3awumel Ha npumepe CLUA. lpoaHanusuposaH pocculickuli onbim obecnevyeHus
CU3 u ebideneHbl munu4yHelie ocobeHHocmu npu ux esidaye. [pusedeH nopsadok obecnevyeHus CU3 ¢ yyuemom oueHKu
npogheccuoHanbHo20 pucka. lpednoxceH anzopumm obecnevyeHus CU3 no Hosoli HOmeHKaamype, yyumelgaroujeli pas-
AUYHble hakmopel npou3sodcmeeHHoU cpedbl U Kaaccel ycaosuli mpyda. PaspabomaH anzopumm eeibopa cpedcms
UHOuBUOdyanbHoOU 3aujumel. UznoxceH nopsadok obecrieyeHus CU3 npu pazpabomke pabomodamensamu 0KANbHbIX
akmos Ha CH3 no ceoemy yCMOMPEHU0 c02aaCcHO cobadeHuo mpy0osozo 3akoHodamenocmaa Pecnybauku Kazax-
cmaH. OnucaHa moodesb, MOCMPOEHHAsA HO OUeHKe NMPogeccUOHAMbHbIX PUCKO8, Komopasa 0aem WUpoKUE 803MOXHO-
cmu 8 cobntodeHuu uHmMepecos 2ocydapcmea, pabomodamerns u pabomHukos. [lpedcmasneHsl pe3ynbmamel Hay4YHbIX
uccnedosaHuli, nony4yeHHsle 8 X00e peanu3ayuu Hay4YHo-mexHu4eckol npo2pamms! Ha memy: « PUCK-opueHmMupo8aH-
Hble 0p2aHU3AYUOHHO-3KOHOMUYECKUe MexaHU3Mbl obecrieyeHus 6e3onacHo2o mpyoa 8 ycaosusx cospemeHHoz20 Ka-
3axcmaHa» (MPH OR11865833) 8 pamkax rpo2pammHo-Ueneso2o (huHaHCUpo8aHus uccnedosaHuli PecnybauKaHCKo20
Hay4YHO-UCCnedo8amesibCKo2o0 UHCMumyma no oxpaHe mpyoa MTC3H PK.

Knroueevie cnosa: cpedcmea uHOUBUOYaAbHOU 3aUyUMBbI, PUCK-0PUEHMUPOBAHHbILU M0OX00, MPpogheccuoHas1bHbIl PUCK,
memoouka obecneyeHus CU3, 2ocydapcmeo, pabomooamesns, pabomHUKU, MPou3800CcMeeHHble PUCKU.
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