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Abstract

Here, we propose a fuzzy rule-based algorithm to evaluate the job satisfaction in an organization. First, we collect 
the effective factors of job satisfaction by interviews. After analyzing the interview results, we propose 
questionnaires with respect to categories obtained from interviews. Due to qualitative aspect of satisfaction, we use 
linguistic choices in the questionnaires. While it is hard to disseminate questionnaires to all being interviewed, 
sampling is performed based on STRATA technique. The results are used to compose fuzzy rules. After 
defuzziffication of the rules and computing the distance from ideal status, the gaps are determined. The gaps are 
fulfilled using improvement strategies.
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1. Introduction
Job satisfaction is a complicated multi-dimensional concept. Job satisfaction in general, being an emotional reaction 
and behavioral expression, is established as a result of individual assessment of work performance, work 
environment and work life. Job satisfaction is defined to be an affective reaction to a job that results from the 
comparison of perceived outcomes with those that are desired [1-3]. According to Adams and Bond [4], the common 
point of job satisfaction definitions was the degree of positive approach related to work or to the elements of work.
The factors influencing job satisfaction could be professional status, pay, administrative style, work requirement and 
policies, and individual characteristics. Some studies suggest exploring the factors affecting job satisfaction such as 
age, marital status, gender, organization or institution, level of responsibility, employment type, work duration, 
payments [5-10].
Job satisfaction not only depends on the quality of the employment, but also on the employee’s expectations with 
respect to the job. The key to job satisfaction is, in fact, in the fit between the objective conditions of the job and the 
worker’s expectations. The better the fit between expectations and job reality, the greater is the satisfaction. This is 
how it is perceived by the main theories of social psychologists on job satisfaction (the classic theories are those of 
[11,12]).
Previous studies (e.g., [13-15]) reported that managerial factors affected employees’ attitudes, job satisfaction, 
organizational commitment, and motivation to perform well, and these factors, in turn, influenced organizational 
outcomes.
Organizational outcomes include, for example, patient satisfaction and employees’ intention to quit. Study of 
Bjorvell and Brodin’s [16] found that half of the nursing staff wanted to quit their jobs. Those nurses, who had 
intention to quit, perceived themselves as less satisfied with several aspects (job dimensions of cooperation, job 
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complexity, help received from superiors, and sufficient time for nursing care delivery), than those who did not have 
any intention to quit. Results also showed that the head nurse seemed to have an important supportive function, and 
suggested that a supportive institution might reduce personnel turnover in hospitals.
Job satisfaction has been examined as an antecedent to intention to leave [17] and organizational commitment [18]. 
Job satisfaction has also been predicted by emotional exhaustion [19]. While job satisfaction is examined as both an 
antecedent and an outcome, the majority of academic research examines job satisfaction as a global, single-facet 
construct.
According to Churchill et al. [20], the use of a global measure of job satisfaction fails to provide an accurate and full 
assessment of satisfaction and provides little information for management requirements concerning specific aspects 
of the work environment that salespeople find satisfying. In addition, studies examining job satisfaction with multi-
dimensional scales, have reported differential effects on employees' job-related attitudes and behaviors (e.g., [21-
23]).
Organizations need to understand factors affecting and affected by different dimensions of job satisfaction. 
Specially, how does emotional exhaustion impact each of the dimensions of job satisfaction and what are the 
differential effects of dimensions of job satisfaction on critical organizational outcomes like commitment and 
turnover? The main objective of our study here is to provide a job satisfaction matrix for further clarification of the 
interrelationships between individual emotional exhaustion, job properties and organizational factors of job 
satisfaction. This matrix is trackable at any time interval for identifying the dissatisfaction factors.  

2. Job Satisfaction Factors
Different kinds of job related stress exist. Burnout is one such job related stress identified by research that 
significantly impacts various job related outcomes [24,25]. Burnout is a psychological syndrome or condition that 
manifests in reactions to chronic stress experienced by people who provide services [26]. Burnout is composed of 
three dimensions (emotional exhaustion, depersonalization and personal accomplishment).
According to Singh et al. [25], emotional exhaustion reflects feelings of depleted energy and being drained of 
sensation, what people often associate with being “burned-out”. Diminished personal accomplishment deals with 
inefficacy, reduced motivation and low self-esteem. Depersonalization, deals with the tendency to de-individuate 
and dehumanize others.
Lewin and Sager [27] suggest that, because of the unique characteristics of the sales profession the core construct, 
emotional exhaustion, is predicted by both depersonalization and diminished personal accomplishments. In their 
study, they examined their proposed model against competing models. Findings suggest that both depersonalization 
and diminished personal accomplishments predicted emotional exhaustion.
Within sales research, emotional exhaustion is the most commonly examined dimension of burnout. For example, 
[19,24,28] have all examined the relationship between emotional exhaustion and job satisfaction. Boles et al. [24]
failed to find a significant relationship between these two constructs. However, Babakus et al. [28] found a 
significant and negative relationship between emotional exhaustion and job satisfaction in an international service 
organization. These results were reinforced by Jaramillo et al. [19] in their examination of Ecuadorian financial 
institutions. 
Using the proposed link structure, we can classify the job satisfaction factors in an organization under three 
headings, individual, job properties and organizational factors. After an interview made in an organization, the 
classified job satisfaction factors are identified.

3. The Proposed Approach
Here, we describe our proposed flowchart for the design of a job satisfaction matrix. As stated before, we first 
conduct interviews concerning aspects such as financial, social, work load, incentives and relationship with 
colleagues. After analyzing the interviews, we classify the organization into some categories based on the 
overlapping interview elements. Then, we propose questionnaires with respect to categories obtained from 
interviews. Due to the qualitative aspect of satisfaction, we use linguistic choices in the questionnaires. While it is 
hard to disseminate questionnaires to all being interviewed, sampling is performed based on STRATA technique. 
Then, the colleagues fill the questionnaires. The results are used to compose fuzzy rules. After defuzziffying the 
rules and computing the distance from ideal status, the gaps are determined. These gaps are fulfilled using strategies. 
Since the level of satisfaction differs with time, this process is repeated for different time periods and the gaps are 
analyzed to be lessened. This way, we can justify the dynamism of organizations from satisfaction viewpoint. Fuzzy 
logic is capable of treating this dynamic performance criterion in the uncertain and qualitative environment. The 
flowchart of our proposed methodology is shown in Figure 1.
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Figure 1: Proposed flowchart for job satisfaction

Next, we give a brief description of STRATA sampling technique and fuzzy logic.

3.1 STRATA sampling
Where the population embraces a number of distinct categories, the frame can be organized by these categories into 
separate "strata." Each stratum is then sampled as an independent sub-population, out of which individual elements 
can be randomly selected. There are several potential benefits to stratified sampling.
A stratified sampling approach is most effective when three conditions are met:

1. Variability within strata are minimized.
2. Variability between strata are maximized.
3. The variables upon which the population is stratified are strongly correlated with the desired dependent 

variable.

Below, we present the parameters of STRATA technique:

nh the sample size for stratum h
Nh the population size for stratum h
N total population size
n total sample size.

Also, formula for the sample size of a stratum is: 

n
N

N
n h

h 
.

The questionnaires are given to the obtained sample size nh.

3.2 Fuzzy logic
Fuzzy Logic (FL) is a problem-solving control system methodology that lends itself to implementation in systems 
ranging from simple, small, embedded micro-controllers to large, networked, multi-channel PC or workstation-
based data acquisition and control systems. It can be implemented in hardware, software, or a combination of both. 
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FL provides a simple way to arrive at a definite conclusion based upon vague, ambiguous, imprecise, noisy, or 
missing input information. FL's approach to control problems mimics how a person would make decisions, only 
much faster.
FL incorporates a simple, rule-based IF X AND Y THEN Z approach to solving a control problem rather than 
attempting to model a system mathematically. The FL model is empirically-based, relying on an operator's 
experience rather than their technical understanding of the system. 
FL requires some numerical parameters in order to operate such as what is considered significant error and 
significant rate-of-change-of-error, but exact values of these numbers are usually not critical unless very responsive 
performance is required in which case empirical tuning would determine them. 

4. Job Satisfaction Matrix
Here, using fuzzy logic we compose rules helping to determine the current status of job satisfaction factors in an 
organization. Fuzzy approach helps us to consider qualitative aspects of employees' opinions. The indices and 
parameters are as follows:

  

Indices: 
index for category;  i=1,...,M.i
index for factor;  j=1,...,N.j

Parameters:
jth factor in period 00

jF
jth factor in ith category in period 00

ijF
linguistic variable for jth factor in period 00

jQ
linguistic variable for jth factor in ith category in period 00

ijQ
numerical value of jth factor in period 00

jC
value vertices of factors in job satisfaction matrix in period 00

CA
ideal value of jth factor in period 00

jI
ideal value vertices for each factor in period 00

IA
gap vertices between ideal and matrix values in period 0.0

CIG 

Note that we apply triangular fuzzy linguistic variable, and thus  highfair,low,00 ijj QandQ .

Here, we compose the fuzzy rules for job satisfaction evaluations. The structure of fuzzy rules is as follows:

If 0
11

0
11 QF  and 0

21
0

21 QF  and … and 0
1

0
1 MM QF  then 0

1
0

1 QF  .

If 0
12

0
12 QF  and 0

22
0

22 QF  and … and 0
2

0
2 MM QF  then 0

2
0

2 QF  .

……………………………………………………………………

If 0
1

0
1 NN QF  and 0

2
0

2 NN QF  and … and 00
MNMN QF  then 00

Nn QF  .

After defuzzifying each set of the above fuzzy rules, we obtain the defuzzified value for each factor ( 0
jC ). Having 

the ideal status, we can compute the gaps between current and ideal statuses. Thus, the job satisfaction matrix is 
configured as Table 1.
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Table 1: Job satisfaction matrix
0

NF…0
2F0

1F               Factor
Status 

0
NC…0

2C0
1C0

CA
0
NI…0

2I0
1I0

IA
0

NN CIG 
…0

22 CIG 
0

11 CIG 
0

CIG 

After determining the gaps, improvement strategies are proposed to eliminate or reduce the gaps.

5. Conclusions
We proposed a fuzzy rule-based algorithm to evaluate job satisfaction in an organization. Conducting interviews, we 
collected the effective factors of job satisfaction. Then, analyzing the interviews, we proposed questionnaires with 
respect to a link structure among substantial satisfaction elements in an organization. Due to the qualitative aspect of 
satisfaction, we used linguistic choices in the questionnaires. While it is hard to disseminate questionnaires to all 
being interviewed, sampling was performed based on STRATA technique. The results were applied in composing 
fuzzy rules. After defuzziffying the rules and computing the distance from ideal status, the gaps were determined 
and improvement strategies were suggested.

Acknowledgements
The first two authors thank Mazandaran University of Science and Technology, the third author thanks Research 
Council of Sharif University of Technology, the fourth and fifth authors thank Mazandaran Gas Company for 
supporting this work.

References
1. Fung-Kam, L. (1998). Job satisfaction and autonomy of Hong Kong registered nurses. Journal of Advanced 

Nursing 27(2), 355–363.
2. Larson, E., Lee, P.C. and Brown, M.A. (1984). Job satisfaction: assumptions and complexities. Journal of 

Nursing Administration 14(1), 31–38.
3. Tovey, E.J., Adams, A.E. (1999). The changing nature of nurses’ job satisfaction: an exploration of sources 

of satisfaction in the 1990s. Journal of Advanced Nursing 30(1), 150–158.
4. Adams, A. and Bond, S. (2000). Hospital nurses’ job satisfaction, individual and organizational 

characteristics. Journal of Nursing Management 32(3), 536–543.
5. Asti, N. and Pektekin, C. (1994). Calısan hemsirelerin is gunu kaybı, nedenleri sıklıgı ve is doyumu iliskisi. 

Hemsirelik Bulteni 7(31), 29–45.
6. Aydin, R. and Kutlu, Y. (2001). Hemsirelerde is doyumu ve kisiler arası catısma egilimi ile ilgili 

degis¸kenler ve is doyumunun catıs¸ma egilimi ile olan iliskisini belirleme. Cumhuriyet Universitesi 
Hemsirelik Yuksekokulu Dergisi 5(2), 37–45.

7. Cimete, G., Gencalp, N.S. and Keskin, G. (2003). Quality of life and job satisfaction of nurses. Journal of 
Nursing Care Quality 18(2), 151–158.

8. Kacel, B., Miller, M. and Norris, D. (2005). Measurement of Nurse Practitioner Job Satisfaction in a 
Midwestern State. Journal of the American of Nurse Practitioners 17(1), 27–32.

9. Mrayyan, M.T. (2005). Nurse job satisfaction and retention: comparing public to private hospitals in 
Jordan. Journal of Nursing Management 13(1), 40–50.

10. Siu, O.  (2002). Predictors of job satisfaction and absenteeism in two samples of Hong Kong nurses. 
Journal of Advanced Nursing 40(2), 218–229.

11. Locke, E.A. (1976). The nature and causes of job satisfaction. In: Dunette, M.D. (Ed.), Handbook of 
Industrial and Organizational Psychology. Rand-McNally, Chicago.

12. Lawler, E.E. (1973). Motivation in Work Organizations. Brooks/Cole, Monterrey.
13. McNeese-Smith, D. (1996). Increasing employee productivity, job satisfaction, and organizational 

commitment. Hospital & Health Services Administration 41(2), 160–174.

1177



Mahdavi, Fazlollahtabar, Mahdavi-Amiri, Arabmaghsudi, Kolbadinejad

14. Lee, J.C., Chang, B.C., Pearson, M.C., Kahn, K.C. and Rubenstein, C.V. (1999). Does what nurses do 
affect clinical outcomes for hospitalized patients? A review of the literature. Health Services Research 
34(5), 1011–1032.

15. Tzeng, H.M., Ketefian, S. and Redman, R.W. (2002). Relationship of staff nurses strength of culture, job 
satisfaction, and inpatient evaluation with nursing care. International Journal of Nursing Studies 39(1), 79–
84.

16. Bjorvell, H. and Brodin, B. (1992). Hospital staff members are satisfied with their jobs. Scandium Journal 
of Caring Sciences 6(1), 9–16.

17. Mulki, J.P., Jaramillo, F. and Locander, WB. (2006). Effects of ethical climate and supervisory trust on 
salesperson's job attitudes and intentions to quit. J Pers Sell Sales Manage. 26 (1), 19–26.

18. Brashear, T.G., Boles, J.S., Bellenger, D.N. and Brooks, C.M. (2003). An empirical test of trust-building 
processes and outcomes in sales manager-salesperson relationships. J Acad Mark Sci. 31(2), 189–200.

19. Jaramillo, F., Mulki, J.P. and Locander, W.B. (2006). The role of time wasted in sales force attitudes and 
intention to quit. Int J Bank Mark. 24(1), 24–36.

20. Churchill, G.A., Ford, N.M. and Walker, O.C. (1974). Measuring the job satisfaction of industrial 
salesmen. J Mark Res. 11(3), 254–60.

21. Johnston, M.W., Varadarajan, P., Futrell, C.M. and Sager, J. (1987). The relationship between 
organizational commitment, job satisfaction, and turnover among new salespeople. J Pers Sell Sales 
Manage. 7(3), 29–38.

22. Russ, F.A. and McNeilly, K.M. (1995). Links among satisfaction, commitment, and turnover intentions: the 
moderating effect of experience, gender, and performance. J Bus Res. 34 (1), 57–65.

23. Boles, J.S., Wood, J.A. and Johnson, J. (2003). Interrelationships of role conflict, role ambiguity, and work-
family conflict with different facets of job satisfaction and the moderating effects of gender. J Pers Sell 
Sales Manage. 23(2), 99-113. 

24. Boles, J.S, Johnston, M.W. and Hair, J.F. (1997). Role stress, work-family conflict and emotional 
exhaustion: inter-relationships and effects on some work related consequences. J Pers Sell Sales Manage. 
17(1), 17–28.

25. Singh, J., Goolsby, J.R. and Rhoads, G.K. (1994). Behavioral and psychological consequences of boundary 
spanning burnout for customer service representatives. J Mark Res. 31 (4), 558–69.

26. Maslach, C. and Jackson, S.E. (1981). The measurement of experienced burnout. J Occup Behav. 2(2), 99-
113.

27. Lewin, J. and Sager, J.K. (2007). A process model of burnout among salespeople: Some new thoughts. J 
Bus Res. 60(12),1216–24.

28. Babakus, E., Cravens, D.W., Johnston, M.W. and Moncrief, W.C. (1999). The role of emotional exhaustion 
nine sales force attitude and behavior relationships. J Acad Mark Sci. 27(1), 58–70.

1178


