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aDepartment of Statistics, Federal University of Agriculture, Alabata, Abeokuta Ogun state, Nigeria.
bDepartment of Psychiatry, University of Calgary, 2500 University Dr NW, Alberta T2N1N4, Calgary, Canada.

cDepartment of Mathematics, Obafemi Awolowo University, Ile-ife, Osun state, Nigeria.

Authors’ contributions

This work was carried out in collaboration among all authors. All authors read and approved the final manuscript.

Article Information

DOI: 10.9734/JESBS/2023/v36i91255

Open Peer Review History:
This journal follows the Advanced Open Peer Review policy. Identity of the Reviewers, Editor(s) and additional Reviewers, peer

review comments, different versions of the manuscript, comments of the editors, etc are available here:
https://www.sdiarticle5.com/review-history/95205

Received: 10/11/2022
Accepted: 13/01/2023

Data Article Published: 05/08/2023

ABSTRACT

Elegant statistical methods for categorical data analysis are rapidly evolving and being adopted, particularly
for biomedical and social sciences data analysis. This study presents a case study for the application of
the discrete Johnson systems of distribution approach for the analysis of secondary school teachers’ job
satisfaction (JS). This new approach accommodates relative frequency behavioural patterns in the analysis
of categorical data using the entropy measure of discrete Johnson systems of distribution (DJSD). The
approach offers a better alternative to the existing chi-square and likelihood ratio tests because it captures
more shared information compared to known measures of association. A focus on the JS of about 393 teachers,
showed that above 60% of the teacher’s eventually developed job dissatisfaction induced psychiatric disorders
before the end of their career. Further examples were used to illustrate the applicability of the approach
and enhance its reproducibility.
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Sóyı́nká et al.; J. Educ. Soc. Behav. Sci., vol. 36, no. 9, pp. 30-38, 2023; Article no.JESBS.95205

Keywords: Psychiatric morbidity; job (dis)satisfaction; teachers; discrete Johnson system distribution; inferential
properties; entropy.

MSC 2020: 60E05, 62E20, 62H17.

1 INTRODUCTION

Reported cases of students’ abuse, molestation and
administration of corporal punishment to correct erring
students is a global issue with abounding evidence
that most of the reported incidences can be traced to
persistent and unchecked prolonged job dissatisfaction
[1]. Job dissatisfaction could degenerate into the
transfer of aggression, a persistent feeling of low self-
worth and general lethargy in an individual, which
if left unchecked, could result in partial or full-scale
mental illness as a result of the damage done to the
teacher’s moral psyche. The major problem here is that
this influence of job dissatisfaction on mental health is
usually not noticeable until when it starts to impair job
performance, relationship with students and ability to
sustain various pressure from employers, customers,
students and co-workers [2, 3, 4]. It is expedient if this
mental stress is checked regularly because the current
trends of working conditions, where work overload is
inevitable, may be eroding the level of job satisfaction by
damaging the physical and mental health of employees
[5, 6]. In fact, workers who reported satisfaction with
their work are healthier than those who are dissatisfied
[7, 8, 9]. However, since it is not all workers that
experience job dissatisfaction that usually end up with
mental challenges. Several cases of gradually growing
suspected mental issues are often not detected early
enough for quick intervention [2, 3, 4, 10]. The DJSD
considered for the analysis of some categorical data
was introduced by Soyinka and Olosunde [11]. It is very
useful in analysing some categorical or contingency
table data because of the flexibility to accommodate
skewness, excess kurtosis and bimodality. This is
made possible by the extra parameters that generalized
the discrete distributions. In experimental studies,
the data are either lighter or thicker in tails with
either higher or lower kurtosis than the presumed
distributional assumptions which discrete-type random
variables could adequately address. This necessitated
the search for the discrete-type continuous random
variable, that will: have the existing ones as special
cases; simultaneously account for the skewness and
kurtosis in any discrete cases; account for bimodality
often encountered in discrete cases, and be better
appealing in the analysis of categorical data. The DJSD,

whose random variable (rv) had been defined from
various transformations of normal variates, provides a
solution to aforementioned challenges in discrete data
analysis; see Soyinka and Olosunde, [11]for further
Statistical theory.

2 IMPORTANT FEATURES OF
DJSD FOR APPLICATIONS

The use of chi-square and likelihood ratio in categorical
and contingency data (relative frequency) analysis
is restricted to inferential decisions, and so, it is
often unreliable due to the dynamics in some recent
experimental data. In this regard, this study employed
a more advanced and flexible approach [11] to the
analysis of categorical and contingency data using the
inferential properties of the DJSD. The mathematical
properties, parameter estimation and other inferential
properties for the univariate and the bivariate DJSD
was determined in the same paper. The theoretical
analysis of directionless discrete data in categorical
form and directional discrete data in contingency form
are also established in the paper. Some estimated
parameters such as the; β̂, p̂, q̂, r̂x,y, N̂Lx,y as well
as covariance (µ̂x,y), mean (µ̂x, µ̂y), variance (σ̂2

x, σ̂
2
y),

skewness (α̂3) and kurtosis (α̂4) are all that is required
to completely describe the inferential implication(s) of
the relative frequencies. The practical implication of
some of the important parameters are defined as follow:

i. β̂ is the shape parameter and is the measure
of the behavioural pattern of the relative
frequencies in the categorical or contingency
outfit. The pattern assume normal distribution
when β̂ = 1 and thus uses existing methods at
that point. In this paper, β̂ ∈ < and so its more
general and advantageous.

ii. p̂ is the measure of the average proportion in
a population that truly experiences the specified
event under study. That is, p̂ is the segment in a
population (N) that has the required knowledge
at an average; when knowledge is rated over
a likert scale. The proportion of teachers
that experience psychiatric disorder due to job
dissatisfaction.
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iii. q̂ is the proportion in a population that has the
odds or tendency to experience the specified
event under study. Note that a group of
respondent may be expected to possess the
odds to have a knowledge about something,
but when their knowledge is rated over a likert
scale, they, may or may not, possess the
adequate knowledge. The odds of developing or
not developing psychiatric disorders due to job
dissatisfaction.

iv. r̂x,y is the measure of linear association
(correlation) between two discrete variables
interwoven into a contingency platform. It
measures the proportion in a population (N)
that experiences changes as the two interacting
discrete variables are changing direction by
stepping forward (backward) correspondingly.

v. N̂Lx,y is the measure of non-linear dependence
or association between two discrete variables
arranged into a contingency outfit. It measures
the proportion in a population (N) that
experiences changes as the two interacting
discrete variables are changing direction
haphazardly. The proportion of teachers that
experiences psychiatric disorders as the JS, LS
and other SCD are increasing (decreasing) (r̂x,y)
or changing haphazardly (N̂Lx,y).

3 DATA COLLECTION AND
ANALYSIS

The primary data collection was carried out by a team
of researchers, comprising of psychiatrist and scientist
during a community service tour across selected
secondary schools in Ogun State South-West Nigeria.
The team gave mental health talk to teachers and also
provided free medical/mental attention on cases that
can be addressed immediately while recommending
appropriate referrals for cases that required further
care. Using multi-stage sampling techniques, three
hundred and ninety three (393) teachers in 9 randomly
selected secondary schools were assessed. The first
stage involved the administration of a questionnaire to
elicit socio-demographic details, from the Minnesota
Satisfaction Questionnaire (MSQ) and the 28-item
general health questionnaire (GHQ) to all consenting
teachers to screen them for probable psychiatric
disorders and job satisfaction level. In the second
stage, respondents who were GHQ-positive and those

who were GHQ-negative were further screened with
M.I.N.I. International Neuropsychiatric Interview for
ICD-10 axis -I-Diagnosis for the diagnosis of Depression
Episode (DE), General Anxiety Disorder (GAD) and
Somatization Disorder (SOMD). Some descriptive
statistics obtained from the questionnaire administration
of GHQ-28 showed that; 317(80.7%) respondents
scored ≤ 4, so these individuals were classified
as having no psychiatric morbidity (GHQ-Negative).
Seventy-six (19.3%) teachers scored ≥ 5 and so
they were classified as probable psychiatric disorder
(GHQ-Positive) with prevalence of 19.3%. Further
screening via M.I.N.I. showed that, 8.7%(34), 7.9%(31)
and 7.4%(29) were the respective prevalence for DE,
GAD and SOMD; with some level of co-morbid cases
as follow: 4(1.0%) teachers have DE and GAD, 5(1.3%)
teachers have DE and SOMD and only one teacher
(0.3%) have GAD and SOMD. Seventeen (4.3%)
respondents have symptoms showing the presence
of all the three disorders. In addition to this, about
6.8%(27) of the population did not have co-morbid
cases. So, of the total GHQ-Negative and GHQ-
Positive at the first screening, about 11(2.8%) and
9(2.3%) respondents turned out to be false negative
and false positive respectively at the second screening;
making the sensitivity value and the specificity value of
the entire screening exercise to be 85.6% and 97.14%
respectively. Other frequency-percentage interactions
among SCD, job satisfaction (JS) and disorders (DE,
GAD, SOMD) are presented in Table 1.

Aside the experimental data reported in Table 1, this
study also demonstrate the workability of the model
using the data on the newspaper depictions of mental
and physical health issues in United Kingdom as
published by Chen and Lawrie [12]. The data which
was captured for 763(79.2%) physical health cases and
200(20.8%) mental health cases, was factorized into
two section. The first section was used to establish
if there is any bias in the reporting (Negative, Neutral
and Positive) of physical and mental health issues. In
the second section, the effort of the professionals at
engaging the media adequately was considered.The
result and test of hypothesis is presented in Table 7.

4 RESULTS AND DISCUSSION
From the univariate DJSD, the p̂ and the q̂ parameters
will be used to determine the test of significance
difference and the odds ratio, between categorical
groups using generalized hotelling T -square test-
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statistic [13] and the D statistic [11] respectively.
Similarly, r̂x,y and N̂Lx,y will be used to better
understand the implication of the inferential properties
from bivariate DJSD. Information from Table 1 will be
used to investigate the:

i. Changes in the health status of teachers as their
age, family size and LS is increasing;

ii. Changes in the health status of teachers based
on gender and marital status;

iii. Influence of age, family size and length of service
on JS; and

iv. Influence of gender and marital status on JS.

Item (i) was addressed by analyzing the frequency
observation in Table 2.

The bivariate inferential result of objective (i) is
presented in Table 3. The findings from Table 3,
revealed that 65% − 69% of the entire population has
the odds of suffering from at least one of the diseases,
with an average of 15% − 21% of the population
currently experiencing health challenges within the
interval 0.73% − 42% due to aging, increase in family
size and increase in length of service.

Table 1. Preliminary Descriptive Statistics of SCD, JS and disease status interaction

MS-Marital status; N-Never; NCE-Nigeria Certificate in Education; LS-Length of service;EL- Educational
level;Higher (H) ND-National Diploma; DEG-Bachelor;PG/M-Post graduate diploma and Masters; (−) Possible

disease absence; (+) Possible disease presence, JS-job satisfaction.
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Table 2. Influence of age, family size and length of service

GHQ GHQ DE DE GAD GAD SOMD SOMD
Age - + - + - + - +

20-30 48 14 6 8 6 8 6 8
31-40 134 31 21 10 21 10 21 10
41-50 105 22 11 11 12 10 15 7
≥ 51 30 9 4 5 6 3 5 4

Family size
1-3 203 39 23 16 25 14 28 11
≥ 4 57 13 6 7 8 5 8 5
LS
1-8 157 42 23 19 25 17 24 18
9-18 85 15 10 5 8 7 11 4
≥ 19 75 19 9 10 12 7 12 7

.

Table 3. Inferential results for age, family size and LS with disease status

The minimal spread of disease status which is
1.46 ± 2.39 with that of age, family size and LS
(1.46 ± 3.41, 2.14 ± 2.74, 2.194 ± 2.66), showed that no
age group or family is immune against health challenges
as the LS is increasing. This agrees with the findings
of [14, 15] who established psychiatric disorders in
women has their family size grows while still in service.
The study thus revealed that for every step increase in
age group, family size and LS; there is corresponding
proportion of about 9%−18% of the teachers population
that comes down with health problems. Overall as age,
family size and length of service is increasing, a time
is coming when a proportion of about 60% − 74% of
the entire teachers population would be experiencing
health challenge(s). This implies that over a working
life time, a little above 30% of the teaching work force,
will escape health challenges induced by aging, family

size and unhealthy prolonged LS. Secondly; item (ii)
was obtained from the frequency observation in Table
4. The inferential properties of the association in
objective (ii) which is presented in Table 5, revealed
that, approximately an average of 38% − 43% of the
female and male teachers from the total population are
suffering from health challenge(s). This challenge has
the tendency to spread, since α3 > 0 and α4 > 0, from
2.5% of the total population to the entire population.
Implying that health challenge, is not a respecter of
gender. In confirmation of the aforementioned, the
tendency of having health challenge (GHQ ≥ 5) and
suffering GAD by the female and the male teachers
is q̂ratio = 1. That is both the female and male
teachers can suffer illness and anxiety disorder at
equal rate.
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Table 4. Health challenges induced by aging, family size and unhealthy prolonged LS

GHQ GHQ DE DE GAD GAD SOMD SOMD
Gender - + - + - + - +
Female 243 59 34 25 35 24 36 23

Male 74 17 8 9 10 7 11 6
MS

Unmarried 38 19 9 10 8 11 8 11
Married 267 57 33 24 37 20 39 18

..

The odds of suffering DE and SOMD was however
more in one gender compared to the other. This follows
the suggestion of Arogundade and Itua [16], that men
differ from women when organization frustration are
compared. The odds to suffer SOMD is 1.16 times
higher in female teachers compared to their male
counterpart. Similarly, male teachers odds of suffering
DE, is 1.2 times higher than that of their female folks. In
a similar manner to that of gender, since marital status
is directionless as gender is, an average of 38%−44% of
teachers who are unmarried and those who are married
suffers both medical (GHQ ≥ 5) and mental disorder.
This percentage however has the tendency to grow
beyond 2.47%, since α̂3 > 0 and α̂4 > 0 to 100%. Table
5 further showed that the odds that teachers who are
unmarried will experience health challenges and suffers
DE, GAD and SOMD are respectively 2.0, 1.18, 1.49
and 1.63 times higher than that of their counterparts
who are married.

This implies that teachers who are yet to marry suffers
a more medical and mental imbalance that needs to be
regularly assessed and support systems introduced.
This is in agreement to the study of [17]; where it
was noted that unmarried respondents have some
unresolved conflicts that are usually aggravated by
intimacy and isolation problems. On the influence of
educational qualification on disease status; though
the result obtained is similar to that of objective (ii),
the odds of education qualification inducing health
problems is not pronounced. Hence, the presentation
of inferential properties due to educational qualification
and disease status was ignored to save space. Next
we address items (iii) and (iv), using bivariate
and univariate DJSD respectively. The result of the
association between age, family size, LS and EL with
JS, and that of gender and marital status with JS, is
presented in Table 6.

From result obtained for item (iii), though almost
62% − 65% of the teachers population are expected
to have good JS, unfortunately the result of the
study showed that only 9.87% − 10.59% of the entire
teachers population at an average experience good JS

irrespective of changes in their age, number of children
and LS within the interval 0.5% − 21%. Similarly, the
r̂x,y value revealed that a proportion of 12% − 16% of
the teachers have good JS as age, number of children
and LS are increasing linearly. The highest proportion
of teachers with good JS was obtained as 37.32% via
N̂Lx,y. Confirming that more than 60% of the teachers
experience various degree of job dissatisfaction. This
high job dissatisfaction is a dangerous trend that
should be reversed, if mental problems induced by job
dissatisfaction is to be prevented in the nearest future.
Recall that this finding was earlier confirmed in the
inferential results of age, family size and LS influence
on probable mental disorder, see Table 3, where almost
60% − 74% of the teachers population are prone to
suffer from at least one of the diseases during their
teaching career. Finally, though not so significant in
terms of q̂ratio, the influence of JS on gender and MS
indicates that both female and male teachers, either
married or unmarried, experiences job (dis)satisfaction
at the same rate. In table 7 using the univariate
DJSD approach in the comparison of frequency outputs
from newspaper reports on physical and mental cases,
though there is significance difference in the reporting
of physical and mental health matters T 2 = 0.1607,
P(value) = 0.0163, in-terms of Negative, Neutral and
positive reports, as more physical health reports were
captured compared to that of mental health reports,
this low pace of mental health report, cannot be
expressly blamed on the mental health professionals.
This significant bias in reporting is in agreement to the
findings of Chen and Lawrie [12]. Hence the trend
should be looked into. On the other hand, despite
the fact that the rate of engagement of the media by
the physical health professionals is 1.47 times higher
than that of the mental health professionals; this ratio
influence giving advantage to the professionals in the
physical health, was however not significantly different
from that of its mental health counterparts T 2 = 0.4701,
Pvalue = 0.0746. So it is important that newspaper
editors should confirm information from mental health
care provider before publishing any story on the mental
health.
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Table 5. Inferential properties of Gender and MS with probable disorder

Table 6. Inferential properties of the association between JS and SCD

NR-Not reliable for p < 0.05

Table 7. Investigating the significance of Newspaper depiction on health

Variables P M P M P M
Section 1 b̂ 0.9884 1.0134 0.9394 0.7422
Negative 251 101 p̂ 0.3984 0.3714 0.3758 0.9906
Neutral 290 55 q̂ 0.2324 0.1947 0.3988 0.2716
Positive 218 44 µ̂ 1.6811 1.7772 2.2767 1.4077

Section 2 P M
Charity Quote 150 45 σ̂2 3.7918 4.4932 7.6405 4.6458

Professional Quote 285 58 α̂3 2.7604 2.5462 3.0023 4.8153
Mention of treatment 217 48 α̂4 6.8432 5.5124 7.5113 18.334

Awareness 131 26 CI 0.021 0.0218 0.0185 0.0309
Innovations 184 22 CI 0.8229 0.8489 0.7201 1.0

T 2 0.1607 (0.0163∗) 0.4701 (0.0746)

Physical-P, Mental-M, ∗Significant < 0.05

36
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5 CONCLUSION
In summary, though the harm done by job
dissatisfaction to the health of teachers is silent and
gradual, that is the significant difference and the q̂ratio
of JS between groups of no morbidity to the group of
known morbidity is not obvious ”T 2β < 0.1, pvalue >
0.05, q̂ratio = 1.01”, its significant effect is high as more
than 60% of the teachers will be victims of medical
and/or mental disorder due to job dissatisfaction before
the end of their teaching career. This unfriendly trend
should be a course of worry to the government and
the society. The society needs not risk having a larger
percentage of its elders population suffering medical
and/or mental problems. This study thus recommend
that something should be done to address the problem
of job dissatisfaction among teachers at all levels of
education (primary, secondary and tertiary) by providing
good pay and incentives to boost job satisfaction. Also,
the study established that about 37% − 40% of the
stories published on mental health are bias, so the trend
should be addressed by allowing for experts opinion to
put issues on the right perspective before publishing.
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