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INTRODUCTION 
Work related +njures and d+seases are the major 
publ+c health problem +n the world.  The Labour 
Organ+sat+on (ILO) reports that 2.3 m+ll+on work-
related acc+dents or +llnesses occur worldw+de every 
year, and that 6,000 workers d+e every day as a result 
of these occupat+onal acc+dents and d+seases (1). 
The +mpact of acc+dents and +njur+es on the global 
economy +s also very h+gh. The European Agency for 
Health and Safety at Work reported that occupat+onal 

acc+dents and d+seases caused 2.8 m+ll+on deaths 
worldw+de, result+ng +n a total loss of 67.8 m+ll+on 
years of l+fe, wh+le +njur+es and d+seases caused a 
total of 55.5 m+ll+on years of d+sab+l+ty (2). When all 
these are evaluated on the bas+s of the average 
product+on of an employee, +t +s est+mated that the 
total cost of fatal and non-fatal work-related +nc+dents 
accounts for 3.9% of global Gross Domest+c Product.  
Occupat+onal rehab+l+tat+on +s def+ned as a 
mult+d+sc+pl+nary f+eld of study that removes health-

ABSTRACT 
Purpose: The aim of this study is to select the beneficiaries and providers of Occupational Rehabilitation 
Service for Turkey. 
Material and Methods: This research conducted to select the beneficiaries and providers for occupational 
rehabilitation used the Analytical Hierarchy Process (AHP), which is a multi-criteria decision making 
technique. This research conducted based on expert opinion, the results of 4 components were evaluated 
according to criteria of relevance, human orientation and cost.  
Results: It was determined that the highest weight was “workers who have had a occupational disease” 
with 0.444 and the lowest weight is “workers who have had a accidents/disease for non-work reasons” 
with 0,232. “Ministry of Health” is selected as the highest weighted alternatives with 1.21. ‘With the 
commission decision that can give fitness of the work’ is also the highest weighted alternatives with 0.51. 
‘Case Manager’ is the alternative with the highest level of importance with 0,29.  
Conclusion: Occupational rehabilitation isn’t a service defined and implemented by the Health 
Implemetation Comminique (HIC) or any other legislation. It can be implemented with in the existing health 
system in Turkey.  This servise may help to reduce lost of work and economic and social cost caused by 
occupational accident and disease.  
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related phys+cal or Metal l+m+tet+n and / or l+m+tat+ons 
related to the work+ng l+fe of +nd+v+duals from work+ng 
age, thus support+ng effect+ve part+c+pat+on +n work+ng 
l+fe by +ncreas+ng work-worker f+tt+ng (3–5). Th+s 
serv+ce accelerates work adaptat+on and return to 
work, reduces lost work+ng days and ensures 
susta+nable employment. In th+s way, econom+c and 
soc+al costs ar+s+ng from occupat+onal acc+dents and 
occupat+onal d+seases are m+n+m+sed (7,8). 
Accord+ng to the Soc+al Secur+ty Inst+tut+on stat+st+cs 
for 2022, 588,823 people had work acc+dents and 
1,517 of these people d+ed after work acc+dents. 953 
people were d+agnosed w+th occupat+onal d+seases 
and 8 of them d+ed. As a result of non-fatal work-
related acc+dents and d+seases, some of workers are 
separated from employment w+th temporary 
+ncapac+ty for work and some w+th permanent 
+ncapac+ty for work and d+sab+l+ty. Not only very h+gh 
econom+c cost of lost work+ng days and loss of 
work+ng capac+ty, but also +t h+nders susta+nable 
employment and causes soc+al exclus+on. For th+s 
reason, a occupat+onal rehab+l+tat+on-return-to-work 
serv+ce that reduces the loss of work+ng days as a 
result of work-related acc+dents and d+seases, 
supports the susta+nable employment of the 
employee and pr+or+t+ses the pr+nc+ple of f+tness for 
work becomes essent+al.  
 
MATERIAL AND METHODS 
AHP +s def+ned as “measurement through pa+rw+se 
compar+sons and rel+es on the judgments of experts 
to der+ve pr+or+ty scales”. The method +s w+dely used 
and flex+ble tools for complex dec+s+ons (9-11). The 
pr+nc+ples and pr+or+t+es of th+s method were f+rstly 
def+ned by Thomas L. Saaty +n the 1970s (11–13). 
The method +ncludes 6 steps summar+zed below (14-
15);  
 
Research QuestEons 
In Turkey, there +sn't any occupat+onal rehab+l+tat+on 
serv+ce w+th a leg+slat+ve bas+s and +mplementat+on. 
The quest+ons of th+s research are as follows; 
• Who should benef+t from occupat+onal 

rehab+l+tat+on? 
• Who should be the occupat+onal rehab+l+tat+on 

serv+ce prov+der? 
• Who should be dec+s+on maker on occupat+onal 

rehab+l+tat+on-return to work? 
• Wh+ch organ+sat+ons/experts should be members of 

the comm+ss+on that w+ll dec+de on return to work? 

In th+s research, w+th these quest+ons are a+med to 
select the benef+c+ar+es and prov+ders of Occupat+onal 
Rehab+l+tat+on Serv+ce for Turkey. 
 
Expert SelectEon  
Th+s research conducted to select the benef+c+ar+es 
and prov+ders for occupat+onal rehab+l+tat+on used the 
AHP, wh+ch +s a mult+-cr+ter+a dec+s+on mak+ng 
techn+que. In the research conducted based on 
expert op+n+on. S+x experts were selected for th+s 
research. The AHP method can be appl+ed to only one 
person, case or s+tuat+on, and +t can also be appl+ed 
to mult+ple persons or s+tuat+ons. S+x experts worked 
as dec+s+on makers +n th+s study.  Three of the experts 
have a bachelor’s degree +n eng+neer+ng. These 
experts have been work+ng on occupat+onal 
rehab+l+taton and occupat+onal health and safety 
+ssues at publ+c +nst+tut+ons for m+n+mum ten years. 
The other experts have a bachelor’s degree +n 
med+c+ne and these experts have been work+ng on 
occupat+onal health, occupat+onal rehab+l+tat+on and 
return to work +n un+vers+t+es as an academ+c+an for 
m+n+mum ten years. 
 
Data CollectEon and AnalysEs 
At th+s step, the data was collected through onl+ne 
forms created accord+ng to the h+erarch+cal structure.  
Where necessary, experts were consulted through 
face to face or telephone call to ensure that the form 
was completed correctly. 
The results of 4 components of the research 
quest+ons were evaluated accord+ng to cr+ter+a of 
relevance, human or+entat+on and cost. In the data 
analys+s, M+crosoft Excel programme was used for 
the calculat+ons. 
 
DefEnEng the problem and determEnEng the 
alternatEves 
The a+m of th+s study +s to select serv+ce components 
for occupat+onal rehab+l+tat+on under three cr+ter+a are 
relevance, human or+entat+on and cost. A 
quet+onna+re w+th 4 quest+on was prepared accord+ng 
to Saaty’s scale (9-po+nt). S+x experts who have been 
work+ng on occupat+onal rehab+l+tat+on answered the 
quest+onna+re as a dec+s+on maker.  
 
EstablEshEng the decEsEon hEerarchEal structure 
F+gure 1 shows the establ+shed select+on model w+th 
a total of 18 alternat+ves for 3 cr+ter+a and 4 quest+ons. 
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Constructing pairwise comparision matrix 
After establishing the hierarchial structure, three 
criteria were compared pairwise. In n-element matrix, 
there are (n-1)/2 comparisons. The Saaty Scale, 
given below, was used for comparisons. 
According to the Saaty’s scale given above, the nxn 
dimensional pairwise comparison matrix to be 
prepared for n number of criteria is as follows; 
The cells shows the values indicating the degree of 
importance of the i-row element according to the j-
column element. In the evaluation of the pairwise 
comparison matrix, the value of each target according 
to itself should be aij=1 since i=j. In other cells, if aij=k, 
aji=1/k. 
 
Normalisation, Calculating weights/eigenvectors 
ti: sum of column i.  

For normalisation, it is obtained by dividing each cell 
in the pairwise comparison matrix by the column sum. 
Criteria weights are calculated by averaging the 
normalised matrix rows. Eigenvector (criteria weight) 
is a mathematical expression calculated as;     

!
"
∑ #!"

$"
"
%&!   (1) 

Calculation of Consistency ratio and Consistency 
Index 
In the consistency calculation, the λmax value is first 
calculated by dividing the product of the pairwise 
comparison matrix and the eigenvector matrix by the 
relevant eigenvector and taking the average of the 
values obtained. The consistency index (CI) is then 
calculated from the λmax value obtained. 

     CI= !"#$%&
'%(

    (2) 

 
Figure 1. The hierarchical structure of AHP for selection 

 
Table 1. Saaty's Scale 

Importance Definition Explanation 
1 Equal importance Two criteria contribute equally to the objective 
3 Moderate 

importance 
Experience and judgement slightly favor one criterion over another 

5 Strong importance Experience and judgement strongly favor one criterion over another 
7 Very strong or 

demonstrated 
importance 

A criterion is favored very strongly over another; its dominance is demonstrated in practice 

9 Extreme 
importance 

The evidence favoring one criterion over another is of the highest possible order affirmation 

2,4,6,8 Intermadiate Can be use if necessary 
Resource: Suitability Index (16) 
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The calculation of the consistency ratio, the Random 
Consistency Index values determined by Saaty 
according to the number of criteria were used. 
After the normalisation, weighting and calculation of 
criteria weights and consistency index, it is needed to 
determine whether the responses from the experts 
can produce a consistent decision. In order to ensure 
expert's individual responses are consistent and 
measure the degree of this, consistency ratio (CR) is 
calculated. Consistency measurement is a the 
significant step for the AHP analysis. If the 
consistency rate is less than 10%, this indicates that 
the answers may reveal a consistent decision. 

	(CR)	=		)*
+*
		(3)	

Ranking the alternatives  
The alternatives are analysed by pairwise 
comparisons according to the criteria. The final step 
of the AHP method is the calculation of the final 
priority weights and ranking of the alternatives. The 
final weight is defined as the contribution of each sub-
criteria to the final output. The final weight calculation 
is based on the additive summation used by Saaty. 
Therefore, the final priority weight of each sub-criteria 
is obtained by summing up all local weights. The final 
weight is the sum of the local weights of the main 
criteria multiplied by the local weights of the 
respective sub-criteria. The weighted sum of the 
criteria, sub-criteria and their scores gives the total 
score of each alternative and the alternative with the 
highest value is selected as the best alternative. 
 
Ethical Considerations 
Ethical approval was obtained from the Science and 
Engineering Ethical Committee of Ankara Yildirim 
Beyazit University (Date: 01.04.2024, Decision No: 
2024-10). 
 
RESULTS 
The experts were asked 4 components to select 
beneficiaries and providers for occupational 
rehabilitation services and responses were given 
according to the criteria of relevance, human 
orientation and cost. The alternatives that are 
expected to be evaluated according to the criteria of 
relevance, human orientation and cost are given in 
Table 4. 
Table 4 shows the expert select+ons for the 4 
components.  For Q1 “Who should benef.t from 
occupat.onal rehab.l.tat.on?”, +t was determ+ned that 
those who had occupat+onal acc+dents/occupat+onal 

d+seases should benef+t from occupat+onal 
rehab+l+tat+on serv+ces f+rst w+th regard to the cr+ter+a 
of relevance and human or+entat+on. Accord+ng to the 
cost cr+ter+on, non-occupat+onal acc+dents/+llnesses 
have the h+ghest we+ght. Cons+der+ng the total 
we+ghts, +t was determ+ned that the h+ghest we+ght 
was “Workers who have had a occupat+onal d+sease” 
w+th 0.444 and the lowest we+ght +s “Workers who 
have had a acc+dents/d+sease for non-work reasons” 
w+th 0,232. 
For Q2 “Who should be the occupat.onal 
rehab.l.tat.on serv.ce prov.der?”, “M+n+stry of Health” 
has the h+ghest we+ght accord+ng to the cr+ter+a of 
relevance and human or+entat+on. Accord+ng to the 
cost cr+ter+on, “M+n+stry of Health” and “Turk+sh 
Employment Agency (İŞKUR)” are the h+ghest 
we+ghted alternat+ves. Accord+ng to the total score, 
“M+n+stry of Health” +s selected as the h+ghest 
we+ghted alternat+ves w+th 1.21. 
For Q3 “Who should be dec.s.on maker on 
occupat.onal rehab.l.tat.on-return to work?”, 
accord+ng to the cr+ter+a of relevance (0,51), human 
or+entat+on (0,52) and cost (0,52), ‘W+th the 
comm+ss+on dec+s+on that can g+ve f+tness of the work’ 
+s the h+ghest level of +mportance. Accord+ng to all 
score, ‘W+th the comm+ss+on dec+s+on that can g+ve 

Table 2. Pairwise Comparision Matrix 
 

Criteria (C) C1 C2 C3 . . Cn 
C1 1,00 a12 a13 . . a1n 
C2 a21 1,00 a23 . . a2n 
C3 a31 a32 1,00 . . a3n 
. . . . 1,00 . . 
. . . . . 1,00 . 

Cn an1 an2 an3 . . 1,00 
Total t1 t2 t3 . . tn 

 
 
Table 3. Random Consistency Index (17) 
 

Matrix Size (n) Random Consistency Index 
1 0,00 
2 0,00 

3 0,58 
4 0,90 

5 1,12 

6 1,24 

7 1,32 

8 1,41 

9 1,45 
10 1,49 
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f+tness of the work’ +s also the h+ghest we+ghted 
alternat+ves w+th 0.51. 
For Q4 “Wh.ch organ.sat.ons/experts should be 
members of the comm.ss.on that w.ll dec.de on return 
to work?”, +t was determ+ned that ‘Turk+sh 
Employment Agency (İŞKUR)’, ‘Soc+al Secur+ty 
Inst+tut+on (SGK)’, ‘M+n+stry of Health’ and ‘Case 
Manager’ are the alternat+ves w+th equal level of 
+mportance accord+ng to the cr+ter+on of relevance 
wh+le ‘Case Manager’ +s the alternat+ve w+th the 
h+ghest level of +mportance accord+ng to the cr+ter+a of 
human or+entat+on (0.36) and cost (0.34). Accord+ng 
to all cr+ter+a, ‘Case Manager’ +s the alternat+ve w+th 
the h+ghest level of +mportance w+th 0,29.  
 
DISCUSSION 
In th+s study, +t was a+med to select the occupat+onal 
rehab+l+tat+on benef+c+ar+es and prov+ders based on 
the cr+ter+a of relevance, human or+entat+on and cost. 
Accord+ng to the results of the study, occupat+onal 
rehab+l+tat+on serv+ces for Turkey should be prov+ded 

after occupat+onal acc+dents and occupat+onal 
d+seases as a pr+or+ty. M+n+stry of Health should be 
also serv+ce prov+der as a pr+or+ty. It was also found 
that occupat+onal rehab+l+tat+on and return to work 
should be dec+ded by a comm+ss+on +nclud+ng case 
managers.  
Occupat+onal rehab+l+tat+on serv+ces des+gned to 
ass+st workers +n return+ng to work after occupat+onal 
acc+dents and d+sease thereby enhanc+ng the+r qual+ty 
of l+fe, prevent+ng long-term d+sab+l+ty and reduc+ng 
soc+etal and econom+c costs. A systemat+c rev+ew by 
Cullen et al. (2018) analyzed the effect s+ze of 
numerous +ntervent+ons and found that workplace-
based programs, espec+ally those +ntegrat+ng 
ergonom+c and psychosoc+al components, 
s+gn+f+cantly +mprove return-to-work rates (18). 
S+m+larly, Vogel et al. (2017) demonstrated that early 
+ntervent+on and mult+d+sc+pl+nary approaches +n 
occupat+onal rehab+l+tat+on are assoc+ated w+th 
shorter d+sab+l+ty durat+ons and h+gher employment 
retent+on. These f+nd+ngs show the effect+veness of 

Table 4. Criteria-based Alternative Selection Table 
 

Response/criteria Relevance Human Orientation Cost 1-Cost Total Score 
Q1. Who should benefit from occupational rehabilitation? 

R1  
Workers who have had a occupational accidents 0,45 0,33 0,54 0,46 0,421 

R2 
Workers who have had a occupational disease 0,45 0,33 0,3 0,7 0,444 

R3 
Workers who have had a accidents/disease for non-work reasons. 0,09 0,33 0,16 0,84 0,232 

Q2. Who should be the occupational rehabilitation service provider? 
R1 

Ministry of Health 0,6 2,72 0,34 0,66 1,21 

R2 
ÇASGEM 0,1 0,36 0,04 0,96 0,26 

R3 
SGK 0,1 0,76 0,18 0,82 0,36 

R4 
İŞKUR 0,1 0,67 0,33 0,67 0,32 

R5 
Private Sector 0,1 0,49 0,12 0,88 0,29 

Q3. Who should be decision maker on occupational rehabilitation-return to work? 
R1 
SGK 0,11 0,08 0,08 0,92 0,18 

R2 
İŞKUR 0,19 0,2 0,2 0,8 0,25 

R3 
with physician report 0,19 0,2 0,2 0,8 0,25 

R4 
with a commission decision that can give fitness of the work 0,51 0,52 0,52 0,48 0,51 

Q4. Which organisations/experts should be members of the commission that will decide on return to work? 
R1 

İŞKUR 0,2 0,08 0,2 0,8 0,22 

R2 
SGK 0,2 0,14 0,1 0,9 0,25 

R3 
Ministry of Health 0,2 0,23 0,2 0,8 0,27 

R4 
ÇASGEM 0,06 0,05 0,05 0,95 0,15 

R5 
Relevant Employer, occupational physician and OHS expert 0,14 0,14 0,11 0,89 0,21 

R6 
Case Manager 0,2 0,36 0,34 0,66 0,29 
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comprehens+ve occupat+onal rehab+l+tat+on serv+ces +n 
fac+l+tat+ng successful re+ntegrat+on +nto work(19). A 
study by the OECD (2010) found that comprehens+ve 
return-to-work programs not only reduce the 
econom+c burden of d+sab+l+ty but also +mprove overall 
workforce product+v+ty. By fac+l+tat+ng faster recovery 
and reduc+ng absentee+sm, these return to programs 
help both workers and employers ma+nta+n a stable 
workforce, wh+ch +n turn has pos+t+ve effects on the 
broader economy (20). 
In add+t+on, occupat+onal rehab+l+tat+on serv+ces are 
assoc+ated w+th the retent+on rates. A study by Jeong 
et al. (2018) stated that the relat+onsh+p between 
workplace health +ntervent+ons and employee 
retent+on. The study suggests that employees who 
got occupat+onal rehab+l+tat+on serv+ce by the+r 
employers dur+ng recovery are more l+kely to rema+n 
w+th the company long-term. Th+s not only benef+ts 
workers but also prov+des s+gn+f+cant advantages for 
employers +n terms of reduced recru+tment and +ts 
costs (21). 
Occupat+onal rehab+l+tat+on serv+ces vary +n pract+ce 
from one country to another (22). In Canada and 
Austral+a, vocat+onal rehab+l+tat+on serv+ces are 
prov+ded as part of health care. In the USA, vocat+onal 
rehab+l+tat+on +s carr+ed out by a structure called 
RETAIN (Reta+n+ng Employment and Talent After 
Injury/Ilness Network). Th+s occupat+onal 
rehab+l+tat+on serv+ce covers d+seases and +njur+es 
such as cancer or d+sab+l+t+es other than occupat+onal 
acc+dents/occupat+onal d+seases (23). In European 
countr+es, vocat+onal rehab+l+tat+on +s +mplemented +n 
qu+te d+fferent structures. In Austr+a, Denmark, 
F+nland, Germany, Netherlands, Norway and 
Sweden, occupat+onal rehab+l+tat+on serv+ce covers 
everyone and any s+tuat+on that takes them away 
from work. The most +mportant actor +n occupat+onal 
rehab+l+tat+on +s the employer and the processes are 
coord+nated by h+m/her. 
In Belg+um, France, Iceland, Iceland, Italy, 
Luxembourg, Sw+tzerland and the UK, occupat+onal 
rehab+l+tat+on +s ma+nly +mplemented to accelerate 
return to work after d+seases (24). However, recent 
stud+es show that w+th COVID-19, pract+ces have also 
been developed +n France and the UK after more 
+llness and occupat+onal acc+dents/occupat+onal 
d+seases (25-26). In many countr+es, the occupat+onal 
rehab+l+tat+on serv+ce +s prov+ded by pr+vate fac+l+t+es 
or occupat+onal therap+sts as a case manager (27).  
 
 

LEmEtatEons 
Th+s study has several l+m+tat+ons. F+rst, occupat+onal 
rehab+l+tat+on was not well-known concept +n our 
country. Therefore, the number of experts work+ng +n 
th+s f+eld +s qu+te l+m+ted. Occupat+onal rehab+l+tat+on +s 
an unpract+ced serv+ce +n Turkey and there +s no 
leg+slat+on on th+s +ssue. Therefore, evaluat+ons of the 
serv+ce prov+der +nclude a pr+or+ evaluat+ons of the 
system.  Second, wh+le the AHP method enables 
structured dec+s+on-mak+ng based on expert op+n+on, 
the der+ved judgments reflect the context-spec+f+c 
exper+ences and profess+onal +nterpretat+ons of the 
selected +nformants. As occupat+onal rehab+l+tat+on 
lacks formal leg+slat+ve and +nst+tut+onal recogn+t+on +n 
Turkey, there may be +nstances where the judgments 
obta+ned d+ffer from +nternat+onally establ+shed 
sc+ent+f+c f+nd+ngs or normat+ve approaches. Th+s 
contextual spec+f+c+ty should be cons+dered when 
general+z+ng the results or draw+ng compar+sons w+th 
broader global pract+ces. 
As a result of this research, it was selected the 
occupational rehabilitation beneficiaries and 
providers based on the criteria of relevance, human 
orientation and cost. This study is novel in terms of 
identifying/selecting the beneficiaries and service 
providers in occupational rehabilitation services. 
Occupational rehabilitation isn’t a service defined and 
implemented by HIC or any other legislation. 
Occupational rehabilitation service can be 
implemented with in the existing health system in 
Turkey.  This servise may help to reduce lost of work 
and economic and social cost caused by occupational 
accident and disease. 
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