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Differences in the emotional state among people with diabetes mellitus and
the importance of job satisfaction
Sotiriou Anastasia, Lekka Dimitra, Stalikas Anastasios

Summary
The study investigates the emotional differences between those who have regulated diabetes and those who
haven’t, as well as the potential relationship between job satisfaction and diabetes regulation. The sample consists of 204
people, 148 women and 56 men, aged 18-76 years old, from
various parts of Greece. The Dass-21 scale was used to
measure anxiety, depression and stress, the Spane-8 scale
was used to measure positive and negative emotions, the
LOT scale was used to measure optimism and the Multidimensional scale of Perceived Support was used to measure the perceived support of the individuals. The results show
2ignife with regulated diabetes have more positive emotions
and perceived support from their family, while people with no
relugated diabetes score higher on anxiety, depression and
stress. Finally, a relationship appears between positive emotions, optimism and perceived social support with job satisfaction but no connection was found between job satisfaction
and diabetes regulation.
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Introduction
According to the World Health Organization (WHO,
2021), diabetes mellitus is a rare disease which occurs when
the human pancreas does not produce enough insulin, the
hormone that regulates blood sugan levels, or when it cannot
properly use the insulin it produces. Diabetes mellitus
(WHO,2019) causes hyperglycaimia in the individual with
characteristic symptoms the appearance of thirst, polyouria,
blurred vision, weight loss and genital infection. If hyperglycemia is not controlled and stays for a long time, it can cause
serious health problems, such as retinopathy, neuropathy,
nephropathy, while it also increases the likelihood of cardiovascular and cerebrovascular diseases, obesity, cataract,
erectile dysfunction, non-alcoholic liver disease, and also the
manifestation of infectious diseases in the individual, such as
tuberculosis. In addition to the physical effects, diabetes has
been found to be associated in some cases with the experience of many negative emotions (Hagger et al., 2016) as well
as with a greater likelihood of developing symptoms of depression, anxiety and stress (Shahi et al., 2017). According
to Farouhi et al. (2019) it is estimated that in 2017, 425 million
people had diabetes, number that is expected to reach 629
million in 2045, while type 2 diabetes accounts for over 80%
of cases. Apart from the direct consequences that diabetes
causes to people, it is also a growing problem for the global
economy since it is predicted than in 2030 the economic
costs of the disease will increase from 61% to 88% compared
to those in 2015(Βommer et al., 2017).
Diabetes management requires systematic effort and
compliance with medication, diet and exercise (Shamim et
al., 2018). In order for diabetes to be considered regulated,
the value of glycates hemoglobin must me less than 7%.
When the value is more than 7%, then the regulation is bad
(ADA,2022). There are various factors that influence patient
adherence to the diabetes management behaviours, such as
the perception of the disease severity and knowledge about
the disease (Κugbey et al., 2017), the complexity of the pharmaceutical treatment (de Vries et al., 2014), the feeling of
trust towards the doctor (Halepian et al., 2018) as well as the
type of treatment, since for example, injectable insulin seems
to cause more discomfort to the individual in relation to treatment by mouth or diet (Delahanty et al., 2007). There isn’t
any research examining the relationship between job satisfaction and diabetes management, however it appears that
job satisfaction and the sense that one’s job has meaning,
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reduces level’s of anxiety, depression and stress (Allan et al.,
2018), while it also seems that positive emotions are connected with job satisfaction and commitment (Parker et al.,
2012). Therefore it is likely that job satisfaction may influence
positively diabetes management by increasing positive emotions and decreasing symptoms of depression, anxiety and
stress.

1.1 Positive emotions
According to Fredrickson (2014), for a lot of years
the interest of the scientific community was focused on negative emotions, which is possibly due to the fact that they did
and do produce a multitude of problems in people both on an
individual and social level, such as anxiety disorders, phobias, aggression, depression, suicidal ideation etc. It has also
been observed that since the time of our ancestors, negative
emotions contribute to the mobilization of the individual for
action (fight or flight) having an adaptive function, while the
positive ones, although they also have an adaptive function,
this is not so apparent at the given moment of their experience but it becomes apparent later in the person’s life. Summarizing all that has been recorded regarding the functions
of positive emotions, they a) broaden people’s attention and
thinking, b) reduce the negative emotional arousal caused by
negative emotions, c) strengthen mental resilience, d)
strengthen personal resources, e) experiencing them predicts greater prosperity in the future, f) they help people to
fullfill themselves (Fredrickson, 2004). Moreover, the expression of positive emotions improves the quality of relationships, it shapes and improves the impression that the
individual gives to those around him about himself, and can
positively influence either the actions or the emotions of other
people (Sels et al.,2021).
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individual gives to those around him about himself, and can
positively influence either the actions or the emotions of other
people (Sels et al.,2021).

1.3 Perceived social support
Social support is defined as the experience of being
loved or cared for by others, of feeling respected and valued,
and being part of a social network of mutual help and obligation (Wills, 1991). It can derive from a partner, relatives,
friends, colleagues, from social and community ties, even
from a pet (Allen et al., 2002). Support can have many forms,
for example there is informational support where help is provided to the individual so that he understands and is properly
informed about how he can deal with his problem, material
support which refers to the provision of material-practical help
to the individual, such as providing financial assistance or
transportation, and emotional support which refers to the
warmth and reassurance of the individual that he is valuable
and others care about him. The social support that one has
is not always the same with the support that he feel he has
(Haber et al., 2007), whereas whether networks are perceived as supportive or not depends on various factors such
as how large and dense they are, whether the support provided is appropriate for the specific condition,6ignifir the appropriate form of support comes from the appropriate
person(Taylor, 2011). According to τους Cohen & Wills (1985)
social support has a positive impact on mental health either
directly or through the reduction of stress experienced by the
individual.

2. Method
2.1 Demographics

1.1 Positive emotions
According to Fredrickson (2014), for a lot of years
the interest of the scientific community was focused on negative emotions, which is possibly due to the fact that they did
and do produce a multitude of problems in people both on an
individual and social level, such as anxiety disorders, phobias, aggression, depression, suicidal ideation etc. It has also
been observed that since the time of our ancestors, negative
emotions contribute to the mobilization of the individual for
action (fight or flight) having an adaptive function, while the
positive ones, although they also have an adaptive function,
this is not so apparent at the given moment of their experience but it becomes apparent later in the person’s life. Summarizing all that has been recorded regarding the functions
of positive emotions, they a) broaden people’s attention and
thinking, b) reduce the negative emotional arousal caused by
negative emotions, c) strengthen mental resilience, d)
strengthen personal resources, e) experiencing them predicts greater prosperity in the future, f) they help people to
fullfill themselves (Fredrickson, 2004). Moreover, the expression of positive emotions improves the quality of relationships, it shapes and improves the impression that the

The criterion for participation in the research was that
all individuals have any type of diabetes and are over 18. The
sample collected was 204 individuals with the majority being
female (75.5%), while the age of the sample ranged between
18 to 76 years with an average of 45.5 years. Specifically, 40
people are 18-35 years old (19.6%), 53 people are 36-45
years old (26%), 72 people are 46-55 years old (35.3%) and
39 people are 56-76 years old (19.1 %). Regarding the professional status of the participants, 31.9% are not working,
25% are self-employed, 23.5% are public employees and
19.1% are self-employed. 42.2% of working participants experience a lot or total job satisfaction, 22.5% moderate and
5.4% little to no satisfaction.

2. 2 Data collection
2.2.1 Scale of positive and negative experience (Spane8)
The scale of positive and negative experience (Scale
of positive and negative experience, Spane-8) was con-
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structed by Diener et al. (2009) and is adapted in Greek (Kyriazos et al., 2018). The scale measures pleasant and unpleasant experiences related to feelings or emotional states
of well-being or not well-being, asking individuals to recall recent activities and experiences that durinh the last 4 weeks
and the duration of experiencing the positive or negative
emotions that correspond to them. It consists of 12 questions
and 6 of them are about the positive emotions (e.g. “I felt positive”) and the other 6 about the negative ones (e.g “I was
feeling negative”). Grading is done according to a 5-point Likert scale in which 1 corresponds to “very rarely” and 6 to “very
often/always”. The score results from the sum of the individual’s responses, and based on it, either the positive emotions
(Spane-P) or the negative ones (Spane-N) are measured,
while if the score of negative emotions is subtracted from that
of the positives, the balance between them emerges (SpaneB). The scale has internal consistency reliability at its subscales and specifically the subscale of positive emotions
(Spane-P) has Cronbach’s a=.85, the subscale of negative
emotions (Spane-N) has Cronbach’s a=.75 and also the balance subscale (Spane-B) has Cronbach’s a=.84, and the
scale also has convergent validity. In the present research,
both the scale of positive emotions as well as negative ones
have also satisfactory internal consistency with Cronbach’s
α=.93 and Cronbach’s α=.88 respectively, and the subscale
of emotional balance has an internal consistency Cronbach's
a=.73.

2.2.2 Life Orientation Test (LOT)
The second scale used is the optimism scale (LOT),
which has been adapted to Greek by Moustaki & Stalikas
(2012) and is based on in the original scale constructed by
Scheier & Carver (1985). This scale measures the individual’s overall dispositional optimism as an element of his personality. It includes 8 self-report questions of which 4 are
about the expectation of negative outcomes (e.g. “I think that
if there is something that can end wrong for me, it will “) and
the other 4 are about the e“pectation of positives (e.g. "In uncertain situations I expect the bes“"). Grading is done using
a 5-point scale Likert in which 1 corresponds to “strongly disagree” and 5 to “strongly agree”. The score is obtained by
adding the answers to each question, after inversion of the
grade of the inverted qu“stions, with the highest values to
show higher rates of optimism. The scale has internal reliability consistency both in the optimism subscale with Cronbach’s a=.73, and in pessimism subscale with Cronbach’s
a=.63, and also the questionnaire as a whole has a consistency of Cronbach’s a=.74. In the present research the internal reliability is also satisfying for the scale as a whole with
Cronbach’s α=.82, as well as in the optimism subscale with
Cronbach’s a=.84, and in the pessimism subscale with Cronbach’s a=.70 respectively.

2.2.3 Multidimensional Scale of Perceived Social Support
The scale of perceived social support was con-
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structed in 1988 by Zimet et al. and has been translated and
adapted into Greek by Theofilou (2015). It consists of 12
questions and studies the perceived support a person experience’s from the family (e.g. “My family really tries to help”),
from friends (e.g. “I can rely on my friends when things are
not going well”) and from significant others (e.g. “There is a
person close me when I need him”). In each of these three
dimensions, 4 correspond questions. Grading is done using
a 7-point Likert scale, in which 1 corresponds to “strongly
agree” and 7 to “strongly disagree”. The score is calculated
by adding to each dimension the answers that belong to it
and then dividing the result by 4, and adding all the answers
in total and dividing the result by 12. In this research there is
significant internal consistency of the scale as a whole with
Cronbach’s a=.95, as well as in the subscale of the significant
other with Cronbach’s a=.94, the subscale of family with
Cronbach’s a=.95 and the subscale of friends with Cronbach’s a=.96.

2.2.4 Depression Anxiety Stress Scale-21 (DASS 21)
Finally, participants answered the Dass-21 scale
(Depression Anxiety Stress Scale-21), which is the short form
of the Dass-42 scale that was constructed in 1995 by Lovibond & Lovibond. The original Dass-42 scale has been translated into Greek by Lyrakos et al. (2011). The Dass-21 scale
consists of 21 questions and each dimension under measurement concerns 7 questions. The depression scale (Depression scale) consists of seven questions that assess
discomfort, helplessness, devaluation of life, self-destruction,
lack of interest, the inactivity and anhedonia (e.g. “I could not
experience any positive emotions”). The Anxiety scale consists of 7 questions that evaluate the autonomic stimulation,
the influence of skeletal muscles, the experience of stress in
specific situations and the subjective experience of anxiousness (e.g. “I felt that my mouth was dry”). Finally, the stress
scale consists of 7 questions and measures chronic non-specific arousal levels. Specifically, it evaluates the difficulty in
relaxing, nervousness and how easily one gets upset, agitated, irritated, overreacts and loses patience (e.g. “I couldn’t
calm myself”). It has been adapted in a Greek sample by Pezirkianidis et al. (2018) and it has good internal reliability in
all its subscales, with the depression scale having Cronbach’s a=.85 and the anxiety subscale Cronbach’s a=.84 and
the stress subscale Cronbach’s a=.84. The total scale also
has convergent and discriminant validity. Grading is done
using a 4-point Likert scale where 0 corresponds to “Did not
apply to me at all” and 3 to “Applied to me all or most of the
time times”. The score for each dimension results from the
sum of the answers to the 7 questions that are about it, while
adding all the answers, the negative emotional state is obtained. In this research, the internal consistency scale is significant in all the subscales. The stress scale has Cronbach’s
a=.90, the anxiety scale has Cronbach’s a=.88 and the depression scale has Cronbach’s a=.92.
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2.2.5 Basic statistical tests and analyses
The demographic data obtained from the study were
examined, initially with help of Descriptive Statistics. Then,
the research a series of analyses where made, including the
use of Correlation, t-test, as well as x2 correlation testing.
The Statistical Package for the Social Sciences, IBM Statistics 28.0 was used for the analyses.

3. Results
To test whether the average of positive emotions, optimism and perceived social support differed between people
with regulated and unregulated ed diabetes, independent
samples t-test were used. The results showed that people
with regulated diabetes have a higher mean value on the
scales of positive emotions, optimism and perceived social
support than people with unregulated diabetes, however the
only differences that are statistical significant are those regarding positive emotions (M.O=20.8, T.A=5.5 vs. M.O=19,
T.A=5.4), t(202)=2.28, p<.05 and the perceived support from
the family (M.O=5.5 , T.A=1.7 vs M.O=4.9, T.A=1.8),
t(202)=2.53, p<.05.
To examine whether the average of negative emotions and symptoms of anxiety, depression and stress differed between people with regulated and unregulated
diabetes, independent samples t-test (independent samples
t-test) were also used. The results of the analysis showed
with statistical significance that higher levels of depression,
anxiety and stress are experienced by people with unregulated diabetes, compared to those who have controlled, but
there was no statistically 10ignificant difference in the levels
of negative emotions (p>.05). Specifically, people with unregulated diabetes have more symptoms of depression
(M.A=7.9, T.A=6.3 vs. M.A=6, T.A=5.9), t(202)=-2.22, p<.05,
more anxiety (M.A=8.2, T.A=6.2 vs. M.A=5.9 T.A=5.3),
t(147.80)=-2.65, p<.01 and more stress (M.A=10.5, T.A=5.7
vs. M.A=8.5, T.A=6), t(202)=-2.32, p<.05.
In order to determine whether job satisfaction is associated with fewer negative emotions and fewer symptoms
of anxiety, depression, independent samples t-test were
used. The results of the analysis show that stress levels are
higher in people who have no satisfaction or moderate satisfaction (M.O=7.9, T.A=5.7) compared to people who have a
lot of satisfaction or absolute (M.O=5.6, T.A=5.6),
t(141)=2.41, p<.05. The same happens with the levels of depression (M.O=9.1, T.A=6 vs. M.O=4.4, T.A=4.8),
t(101,041)=4.95, p<.01, as well as with stress levels
(M.O=11.4, T.A=5.8 vs. M.O=7.3, T.A=5.3), t(141)=4.44,
p<.01 but also with negative emotions (M.O=18.1, T.A=5.9
vs. M.O=14, T.A=5.3), t(141)=4.39, p<.01.
To investigate whether job satisfaction is positively
related to positive emotions, optimism and perceived social
support, and specifically if a lot of satisfaction is associated
with a higher score on these variables while none to little satisfaction is associated with less, an independent samples ttest was used. The results show that people with a lot of or
absolute job satisfaction, have more positive emotions
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(M.A=22.3, T.A=4.4 vs. M.A=17.5, T.A=5.2), t(141)=-5.99 ,
p<.01 and more optimism (M.A=30.2, T.A=5.7 vs. M.A=26.2,
T.A=6), t(141)=-4.10, p<.01 than those with little or not at all.
They also present more perceived support from a significant
other (M.A=5.8, T.A=1.5 vs. M.A=5.1, T.A=1.8), t(104,312)=2.25, p<.05, more perceived support from friends (M.A=5.1,
T.A=1.8 vs M.A=4.4, T.A=1.9), t(141)=-2.04, p<.05, more perceived support from family (M.A=5.6, T.A=1.6 vs. M.A=4.8,
T.A=2, t(104,095)=-2.35, p<.05 as well as more overall perceived social support (M.A=5.5, T.A=1.4 vs. M.A=4.8,
T.A=1.6, t(141)=-2.59, p<.05. Therefore, those who have high
job satisfaction experience more positive emotions, optimism
and more social support.
Finally, a chi-square test was used to examine the
relationship (relevance) of job satisfaction with diabetes management. According to the the results, the correlation of job
satisfaction with diabetes management is not statistically significant (p>.05), so job satisfaction is not associated with diabetes management.

4. Discussion
The results of the research showed that people with
unregulated diabetes have higher levels of anxiety, depression and stress, but not higher levels of negative emotions,
than people with regulated diabetes. According to Shahi et
al. (2017) having diabetes increases the likelihood of anxiety,
depression and stress, while Hagger et al. (2016) report that
a number of negative emotions can arise from the disease,
however these do not always manifest to the same extent
and with the same intensity. So the present finding does not
contradict the existing literature but adds to it.
Furthermore, in the present study results showed a
significant difference in levels of positive emotions and perceived family support between people with regulated and unregulated diabetes, with people with regulated diabetes
scoring higher on these scales. Based on Fredrickson’s
(1998) theory of broadening and building positive emotions,
these are likely to lead to an increase in both the likelihood
of experiencing them again in the future and to an increase
in the support perceived by people with diabetes, through the
strengthening of social resources. A possible reason for this
finding could possibly be either the absence or the existence
of a small network of friends and significant others, resulting
in individuals investing more in their family relationships than
in friendships. At the same time, family and partner support
seems to be the most helpful source of support for people
with diabetes (Mayberry & Osborn, 2012), due to the direct
help offered to the diabetic person on a daily basis by them.
On the other hand, those with unregulated diabetes
are likely to not perceive the same level of support from their
family due to their distress they experience due to poor management of the disease, which in turn may cause greater distress and feelings of loneliness. The research by Wang et al.
(2018) for example showed that depression reduces the perception of social support, and as it is extracted from this previous finding, depression appears significantly greater in
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people with unregulated diabetes.
It is also possible that people with unregulated diabetes in the sample of the present research, do not actually
have a supportive family network, which in turn worsens the
regulation of the disease. The research by Wang et al. (2018)
showed that mood and anxiety disorders worsen when individuals feel less social support, which combined with the finding in this research that people with unregulated diabetes do
not feel statistically significant social support from anyone,
supports the previous finding that demonstrated the existence of greater psychopathology in these individuals.
Another finding of the present research is that people
with a lot or total job satisfaction show higher rates of positive
emotions, optimism, perceived social support, as well as perceived support from family, friends and significant others, in
relation to with people with no to moderate job satisfaction.
There are studies that show a connection between positive
emotions and job satisfaction, such as that of Parker et al.
(2012), where positive emotions led to greater job satisfaction
and greater work engagement. This may be due to the fact
that employees who experience positive emotions are likely
to feel more positive about their work abilities and also positive emotions, personal resources and work engagement are
mutually reinforcing (Ouweneel et al., 2012). Experiencing
these positive emotions, possibly also causes the feeling of
experiencing greater support from the person’s surroundings.
The present research also showed that those who have no
to moderate job satisfaction have lower rates of stress, anxiety and depression, which is in agreement with previous research such as that of Allan et al. (2018).
Finally, no significant correlation was found between
job satisfaction and better diabetes regulation. Whether subjects reported a lot or total job satisfaction or no to moderate
job satisfaction, there was no significant difference in their
glycated hemoglobin levels. This is a relationship that has
not been particularly studied to date and therefore there is
not much material to draw more information from.

5. Limitations
The present research has some important limitations, which should be taken into account and the main one
concerns the sample, as women significantly outnumber
men, and therefore the results that emerged are mainly
based on women. It would therefore be beneficial in a re-conduct of the research to obtain a larger male sample, as well
as a larger sample in general, so that generalization can be
made more easily. Also, although no correlation was found
between job satisfaction and diabetes management, a more
targeted research on this relationship and with a larger sample of employees would be useful, to examine either a direct
or indirect relationship that this variable has.
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