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Multiple Sclerosis (MS) is an inflammatory, demyelinating, neurodegenerative disease of the central nervous
system and which etiology is still unknown. It is one of the principal causes of non-traumatic neurological
disability in young adults The disease is progressive and characterized by various symptoms, compromising
motor, sensory and psycho-cognitive impairments. The unpredictable evolution of MS is associated with a
reduction in physical and emotional performance. We investigate the relationship between locus of control and
life’s quality in Multiple sclerosis patients.
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Introduction

Multiple sclerosis (MS) is a chronic autoimmune disease of the
central nervous system (CNS) in which the immune system attacks
myelin sheaths, the insulating layer that forms around the nerves of
the CNS [1]. This neurodegeneration can lead to a variety of clinical
symptoms that can vary from patient to patient. People living with
Multiple Sclerosis live with Multiple Sclerosis symptoms that may
manifest as difficulty walking, muscle spasms, or weakness. Other
symptoms, may include fatigue, mood changes, cognitive changes,
physical and emotional pain, spasticity, bowel/bladder dysfunction,
sexual dysfunction, and vision changes [2,3]. As Multiple Sclerosis is
a chronic neurodegenerative condition with an unpredictable prog-
nosis, it appears, from studies conducted, to be among the diseases
that greatly impact patients’ quality of life [4,5]. From the research
conducted, it is found that MS patients perceive a level of quality of
life, lower than the general population [6,7].

Quality of life is a multidimensional concept that encompasses the
domains enunciated by the World Health Organization regarding the
concept of health: it is “..a state of complete physical, mental and so-
cial well-being and not simply the absence of disease or infirmity” [8].
The identification of risk and protective factors aimed at improving
the quality of life, receives increasing attention and its importance is
growing to date [9,10], in this regard, the aim of the present research
is to evaluate the quality of life and Locus of control, in patients diag-
nosed with Multiple Sclerosis under drug treatment of I and II line.

Locus of control was developed by Julian B. Rotter in 1954 is the
degree to which people believe that they, as opposed to external forc-
es (beyond their influence), have control over the outcome of events
in their lives. A person’s Locus is conceptualized as internal (a belief
that one can control one’s own life) or external (a belief that life is
controlled by outside factors which the person cannot influence, or
that chance or fate controls their lives) [11]. Individuals with a strong
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internal locus of control believe events in their lives are primarily a
result of their own action. Rotter (1975) cautioned that internality
and externality represent two ends of a continuum, not an either/
or typology. Internals tend to attribute outcomes of events to their
own control. People who have internal locus of control believe that
the outcomes of their actions are results of their own abilities. They
also believe that every action has its consequence, which makes them
accept the fact that things happen and it depends on them if they want
to have control over it or not. Externals attribute outcomes of events
to external circumstances. A person with an external locus of control
will tend to believe that their present circumstances are not the ef-
fect of their own influence, decisions, or control, and even that their
own actions are a result of external factors, such as fate, luck, history,
the influence of powerful forces, or individually or unspecified others
(and/or a belief that the world is too complex for one to predict or
influence its outcomes. Laying blame on others for one’s own circum-
stances with the implication is an indicator of a tendency toward an
external locus of control.

Therefore, LoC is a useful predictor of the ability to manage chron-
ic disease and a good QoL indicator in patients suffering from various
diseases [12,13]. In health care, it has been estimated that those with
in-house Loc (IHLOC) follow health-promoting behaviors, including
regular checkups and adherence to medical prescriptions [14-17].
LOC may be adaptive, an external HLOC (EHLOC) may actually be
beneficial, challenging assumptions about what leads to the most
effective psychological search in the face of difficult circumstances
Research suggests that the LOC may be adaptive and that an exter-
nal HLOC (EHLOC) may in fact be beneficial, challenging assumptions
about what leads to the most effective psychological search in the face
of difficult circumstances [18-20]. Scholars have examined the rela-
tionship between HLOC and chronic diseases in a number of health
conditions [21]. Study results, have found positive correlations be-
tween IHLOC and Quality of Life (QoL), some have noted benefits of
an EHLOC and questioned the clear distinction between IHLOC and
EHLOC in the context of chronic disease. However, research on HLOC
and MS is scarce [22]. In this study we will examine the relationship
between locus of control and life’s quality in patients with the diagno-
sis of relapsing remitting Multiple Sclerosis.

Materials and Methods
Patients

We enrolled 87 patients (66.7% women, 33.3% men; mean age
42.1) They were followed periodically at our Multiple Sclerosis Cen-
ter of the Polyclinic Ospital of Messina. Description of the examined
sample (Table 1). The patients had a disability corresponding to a
mean score of 2.2 on EDSS. As regards the medical treatment, 57.5%
of them had been treated with interferon; the remaining 42.5% had
been treated with monoclonal antibodies.

Table 1: Basic Characteristics of Enrolled Patients.

Frequency Percentage
Male 29 33.30%
Gender

Female 58 66.70%
Unmarried 24 27.60%
Civil status Married 60 69.00%
Divorced/ widowers 3 3.40%
Unoccupied 41 47.10%

Profession
Employed 46 52.90%
First line 50 57.50%

Treatment
Second line 37 42.50%

Inclusion Criteria: diagnosis of MS according to the revised Mc-
Donald criteria [23]; the lack of relapse within 90 days preceding the
enrollment; lack of other medical conditions, psychotic disorders,
identified by the diagnostic and statistical manual of mental disor-
ders, version V; and absence of MS-related cognitive problems such
as impairment of attention, information processing speed, memory,
or executive functions. The study followed the ethical standards of
the 1964 Helsinki declaration and written informed consent was ob-
tained from all participants before the survey. They were assured that
the transcript of the interview would remain strictly confidential and
that patients would not be named in the final description and analysis.

Clinical Evaluation

QoL was assessed using the SF-36 questionnaire, instead clini-
cal disease progression was assessed using EDSS; LoC was used for
psychological variable [24] SF-36 questionnaire consists of 36 items,
which are used to calculate eight subscales: Physical Functioning (PF),
Role Physical (RP), Bodily Pain (BP), General Health (GH), Vitality
(VT), Social Functioning (SF), Role Emotional (RE), and Mental Health
(MH). The first four scores can be summed to create the Physical Com-
posite Score (PCS), while the last four can be summed to create the
Mental Composite Score (MCS). Scores for the SF-36 scales range be-
tween 0 and 100, with higher scores indicating a better HRQoL. EDSS
is a method of quantifying disability in MS and monitoring changes in
the level of disability over time. It is widely used in clinical trials and
in the assessment of people with MS. EDSS ranges from 0 to 10 in 0.5-
unit increments that represent higher levels of disability. Scoring is
based on an examination by a neurologist. EDSS steps 1.0 to 4.5 refer
to people with MS who can walk without any aid and is based on mea-
sures of impairment in eight Functional Systems (FS) [25]. The LoC
Scale (LCS) is a 29-item questionnaire that measures an individual’s
level of internal versus external control of reinforcement [12].

Statistical Analysis

The numerical data were expressed as mean and standard devia-
tions; the categorical variables as number and percentage. The non-
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parametric Spearman correlation test was applied in order to assess
the existence of significant interdependence between EDSS and all
variables related to individual profile (physical activity, etc.) and to
standardized profile (ISF and ISM). The same test was applied to as-
sess the correlation between disease duration and above-mentioned
variables. Mann Whitney test was used to assess the existence of sig-
nificant differences, for all examined variables, between patients un-
dergoing first and second line 2 treatments. Statistical analyses were
performed using SPSS 17.0 for Window package (P<0.05 two sided
was considered to be statistically significant).

Results

(Tables 1-3) We found a significant positive correlation between
years of disease and EDSS (p = 0.004), so the EDSS increases with
the increasing of disease years (Table 4) In addiction, there were no
significant correlations between years of disease and the life’s quality
perception. On the contrary, the EDSS was significantly correlated to
all the life’s quality indexes (p < 0.001), but it was not correlated to
“mental health.” The perception of general health and and the physical
state indicator decreased only with the increasing of the patient’s age
(p=0.007; p=0.009). Comparing the different types of medical treat-
ment, there were no significant differences, except for the parameter
“emotional role limitation” (p = 0.019), which was significantly higher

Physical Functioning (PF) 62.8+29.0
Role-Physical (RP) 45.4+41.2
Bodily Pain (BP) 59.8+30.6
General Health (GH) 50.5+20.1
Quality of life Vitality (VT) 46.1£19.2
Social Functioning (SF) 60.2+25.7
Role-Emotional (RE) 54.7+41.8
Mental health (MH) 60.1+23.2
PCs 40.1+11.1
MCs 422+12.1
Internal locus 13.0£6.7
Locus of control
External locus 22.5+10.4

Note:
PCS: Physical Component Summary

MCS: Mental Component Summary

Table 3: Mean #SD and Comparison between Patients Undergoing
First and Second Line Treatment (Demographic Parameters, EDSS,

Quality of life, Coping Strategies, and Locus of Controls).

in the group of interferon treated patients (mean 63.3 + 42.2) com- . First line | Second line
Variables treat treat P-value
pared to monoclonal antibodies ones (mean 43.0 + 39.1). Lastly, the < .
locus of control analysis showed an external locus prevalence both for Age 42.1+10.2 37.248.7 0.023
patients attending the first line (mean 22.8+8.9) and the second line Years of education 11.9+3.2 12.442.9 0.453
(mean 21.1+8.8) treatment; on the contrary, an internal locus was
. . . . . Disease duration 10.2+6.6 10.6x6.5 0.935
present only in few patients attending the first line (mean 11.1+6.8)
and the second line (mean 12.6+6.2) treatment (Table 5). EDSS score 2.2+1.8 2.4+1.9 0471
Table 2: Descriptive Statistics of Demographic Parameters, EDSS, Physical (};,lllsr)mtioning 64.0+28.7 61.4+29.9 0.721
Quality of Life, Locus of Controls Measured on Enrolled Patients. Role-Physical (RP) | 47.3+41.0 43.0442.0 0451
Variables Mean £SD Bodily Pain (BP) 60.7430.1 | 58.5%31.7 0.735
Age 40149 8 General Health (GH) | 50.320.8 | 50.8+193 | 0.997
Quality Vitality (VT) 463202 | 461182 | 0.958
Years of education 12.1+3.0 of life Social F(gr;;tioning 60.0+25.7 60.6+26.2 0.814
Role-Emotional (RE) | 63.3+42.2 43.0£39.1 0.019
Disease duration 10.3+6.5 Mental health (MH) | 62.0+23.1 57.5+23.5 0.335
PCS 39.6+11.3 40.7£11.0 0.673
MCS 43.7+12.4 40.2+11.6 0.186
EDSS score 2.2+1.9 . Internal locus 111468 | 126862 | 0219
ocus
External locus 22.848.9 21.148.8 0.352
Note:
PCS: Physical Component Summary
MCS: Mental Component Summary
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Table 4: Pearson’s Correlation Test between Quality of Life and Age,

r=-0.420 r=-0.333
Disease Duration and EDSS. Mental health (MFH) p<0.001 p=0.002
Disease r=0.074 r=-0.321
e Duration ERSS PCS
0.201 0.107 0.570 p=0504 p=0003
; i r=-0. r=-0. r=-0.
Physical l;;;nctlomng =-0.401 =-0367
(PF) p=0.062 p=0.325 p<0.001 MCS
=0.009 =0.018
r=0.190 r=0.114 r=-0.355 P P
Role-Physical (RP) Note:
p=0.078 p=0291 p=0.001 PCS: Physical Component Summary
Bodily Pain (BP) r=-0.231 r=-0.046 r=-0.507 MCS: Mental Component Summary
p=0.023 p=0.675 p<0.001 Conclusi
| Health r=-0.286 r=-0.148 r=-0.456 onciusion
H H
General Health (GH) p=0.007 p=0.172 p<0.001 Studies in the literature suggest that individuals with higher dis-
=-0143 =-0.065 =-0.296 ability as measured by the EDSS have an EHLOC that played a pre-
Vitality (VT) 0189 0550 0,006 dominant role on the evolution of health status. These data contribute
L P p=> in being able to state that EHLOC is not a fixed personality trait, but
Social Functioning (SF) r=-0.136 r=-0.050 r=-0324 is mutable based on life circumstances and challenges. Scholars [22],
p=0.208 p=0.642 p=0.002 observed in their longitudinal study that individuals initially classi-
Role-Emotional (RE r=-0.050 r=-0.125 r=-0.294 fied as having an internal LOC changed their beliefs by experiencing
ole-Emotional (RE) p=0.648 p=0.249 p=0.006 an EHLOC as their condition progressed. DuCette [26] advanced the
r=-0.174 =-0.014 =-0.192 hypothesis that the unpredictability of illness and the lack of control
Mental health (MH) p=0.106 =0894 p=0174 condition, may cause attitudes to change with particular regard to
health conditions. Living with a chronic and disabling disease such as
PCS r=-0.279 r=-0.084 r=-0.601 MS, can make patients experience a sense of helplessness and control
p=0.009 p=0.439 p<0.001 of the health condition, advanced levels of disability are more likely
r=-0.062 r=-0.014 r=-0.244 to express an EHLOC. In their longitudinal study of patients with Mul-
MCS p=0.566 p=0.899 p=0.023 tiple Sclerosis, [22] found that with disease progression, individuals
Note: were likely to move from an IHLOC to an EHLOC. Most studies on LOC

PCS: Physical Component Summary

MCS: Mental Component Summary

Table 5: Pearson’s correlation test between QoL and LoC.

Quality of Life Internal Locus External Locus
r=-0.061 r=-0.273
Physical Functioning (PF)
p=0.579 p=0.011
r=-0.080 r=-0.251
Role -Physical (RP)
p=0.469 p=0.021
r=-0.037 r=-0.416
Bodily Pain (BP)
p=0.739 p<0.001
r=-0.036 r=-0.302
General Health (GH)
p=0.746 p=0.005
r=-0.082 r=-0.326
Vitality (VT)
p=0.458 p=0.002
r=-0.200 r=-0.308
Social Functioning (SF)
p=0.067 p=0.004
r=-0.281 r=-0.231
Role-Emotional (RE)
p=0.009 p=0.034

in general, and HLOC in particular, stress the positive aspects of hold-
ing an IHLOC rather than an EHLOC and emphasize the correlation
between an IHLOC and positive health behaviors including treatment
adherence, exercise and healthy lifestyle choices. The results showed
that patients with an external locus of control had lower perceptions
of physical pain (p = 0.0003), vitality (p = 0.019), social activity (p
= 0.0022), physical condition indicator (p = 0.017) and disease state
indicator (p = 0.019).

On the other hand, internal locus reduced the perception of “men-
tal health” (p = 0.006) and illness status indicator (p = 0.018). The
results of this study, although limited to mild disability, underscore
the importance of clinical implications and the importance of paying
attention to mental health in the care and adherence to therapeutic
treatment prescribed by specialists. The clinical relevance of the re-
lationship between quality of life and locus of control, as reflected in
our study, provided insight into the overall health status of patients
and may also help clinicians choose the best treatment, especially
considering the significant role of treatment adherence. Receiving a
diagnosis of MS, undoubtedly means, having to revolutionize one’s ex-
istence and future plans, along the course of the disease, people with
MS, have to live with the unpredictability of the disease and its relat-
ed symptoms and submit to the limitations that disability imposes.
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Knowing patients’ perceptions of the disease, their beliefs, and their
perceived quality of life, along with assessing cognitive function and
the emotional and behavioral component, could contribute to their
quality of life and negotiating realistic expectations for care. Psy-
chologists and other mental health professionals, should be involved
within a multidisciplinary team, providing psychological care and
identifying any factors, which may reduce the individual’s ability to
adapt to the looming challenges that the chronic disease condition
imperiously threatens. Psychotherapists must be aware of their in-
trusion into a system whose equilibrium is threatened by disease-in-
duced change. This entails painful acceptance by the patient, of the
new condition and knowledge of its possible progress, with the full
range of intense emotions and complex interactions.
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