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ABSTRACT 

Multiple sclerosis is an auto-immune mediated neurodegenerative disease that strikes people in early adult age. The chronic 
and unpredictable feature of this pathology leads patients to a sensitive management of the disease together with high burden in various 
aspects of daily life hence affecting their quality of life. This study on social functioning highlights that there may be deficits in their 
social cognitive functioning and also understanding the way in which people take others perspective and empathy. The potential effects 
on the QOL due to the impairments suffered by the MS population was also discussed. The aim was to study the social cognition, 
interpersonal reactivity and quality of life in patients with multiple sclerosis. For the purpose of understanding this the following 
objectives were made: To assess and compare social cognition with tasks of theory of mind in patients with multiple sclerosis and normal 
controls, to assess and compare the interpersonal reactivity in patients with multiple sclerosis and normal controls and, to assess and 
compare the quality of life in patients with multiple sclerosis and normal controls. So, it was hypothesized that: There will be significant 
differences in the performance and deficits in tasks of theory of mind in multiple sclerosis patients in comparison with normal controls, 
there will be significant differences in interpersonal reactivity in multiple sclerosis patients in comparison with normal controls and, 
there will be significant differences in the quality of life in patients with multiple sclerosis and normal controls. The data was collected 
for 15 MS patients and 15 normal controls using false belief tasks for theory of mind, Interpersonal Reactivity Index and MSQOL-54 
(Multiple Sclerosis Quality of life Questionnaire). The analysis included finding the mean values and significant differences using Mann 
Whitney U analysis. The results showed a slight difference in the theory of mind tasks between the MS patients and the controls. The 
results also showed significant differences in the perspective taking and personal distress scale on the Interpersonal Reactivity Index. 
And, the results also showed significant differences in the emotional quality of life. 

 
Keywords: Social Cognition, Theory of Mind, Interpersonal Reactivity, Quality of Life. 
 
INTRODUCTION 

Multiple sclerosis (MS) is a chronic illness involving your central nervous system (CNS). The immune system attacks myelin, 
which is the protective layer around nerve fibres. This causes inflammation and scar tissue, or lesions. This can make it hard for your 
brain to send signals to the rest of your body. In MS, the immune system attacks the protective sheath (myelin) that covers nerve fibres 
and causes communication problems between your brain and the rest of your body. Eventually, the disease can cause permanent damage 
or deterioration of the nerves. Signs and symptoms of MS vary widely and depend on the amount of nerve damage and which nerves 
are affected. Some people with severe MS may lose the ability to walk independently or at all, while others may experience long periods 
of remission without any new symptoms. In addition to its physical symptoms, MS may have profound emotional consequences. At 
first, it may be difficult to adjust to the diagnosis of a disorder that is unpredictable, has a fluctuating course, and carries a risk of 
progressing over time to some level of physical disability. Lack of knowledge about the disease adds to the anxieties commonly 
experienced by people who are newly diagnosed. In addition to these emotional reactions to the disease, demyelination and damage to 
nerve fibres in the brain can also result in emotional changes.  

 
Aside from the normal stresses of everyday life, MS creates stresses of its own. Many people with MS say they experience 

more symptoms during stressful times; when the stress lessens, their symptoms seem less severe. MS is unpredictable and just 
anticipating the next exacerbation can be a significant source of stress. MS can also lead to some major life changes such as loss of 
mobility and interference with work. Chronic stress weakens the immune system and increases the risk for a number of illnesses 
including heart disease, diabetes, and depression. The most common presenting symptoms of multiple sclerosis includes sensory deficits 
in limbs, vision problem and motor disturbance. Sensory changes can be in form of numbness in one or more limbs, paraesthesia 
(tingling) in the limbs, and Lhermitte’s sign, which involves a sensation like an electric shock in the back and limbs on flexing the neck. 
Visual issues also represent the clinical picture. Issues like optic neuritis, internuclear ophthalmoplegia, diplopia, and changes in visual 
acuity can also occur. Common motor changes include gait disturbance, weakness, balance problems, limb ataxia, slurred speech, 
decreased coordination, and swallowing difficulty. Spasticity, vertigo, pain, sexual dysfunction, and bladder disturbance are also 
common symptoms of MS. Paraparesis or hemiparesis can also occur. The peak age of onset is between 20 and 40 years but in certain 
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cases the age of onset can be as early as 11 months to as late as 72 years of age (Olek,2005). The prevalence rate in women is 5 times 
higher than men population. MS is more common among persons of northern European heritage. It is also more common among people 
who live in northern latitudes during childhood. With this observation, MS is more common in the northern states of the USA. Climate, 
diet, geomagnetism, toxins, sunlight exposure, and infectious exposure have all been offered as possible reasons for these regional 
differences. Multiple sclerosis is distinguished by the clinical pattern of disease activity which can be relapsing-remitting, secondary 
progressive, primary progressive or progressive relapsing. 
 

Neuropsychological domains most commonly negatively affected in MS include recent memory, processing speed, and 
working memory. Deficits in executive functioning, verbal abstraction, and visuospatial perception have also been found (Rao et al. 
1991a; Amato et al. 2001; Amato et al. 1995; Ryan et al. 1996). While researchers had initially characterized cognitive dysfunction in 
MS as predominantly reflective of subcortical dysfunction, studies have clearly demonstrated cognitive difficulties that are not 
exclusively associated with subcortical dysfunction. Indeed, this growing appreciation of the breath of dysfunction in cognition is 
coinciding with neuroimaging and immunological research suggesting whole brain involvement in MS. Deficits in processing speed are 
the most common MS-related cognitive deficit and are thought to be the key component underlying other cognitive deficits in MS. 
Arnett (2004) found that fewer MS patients performed poorly on a measure of story memory when the stories were presented at a slower 
rate. Another study found that MS patients performed similar to controls on a working memory task when they were given adequate 
time to process the test stimuli (Demaree et al. 1999). Deficits in processing speed can be seen in both visual and auditory tests. 

 
Research has shown that the presence of cognitive dysfunction can have significant impact on daily living. The rates of 

unemployment are high in MS, with some estimates as high as 70–80% just 5 years after diagnosis. Furthermore, studies have those 
individuals who have cognitive dysfunction are more likely to have problems with employment compared to those without cognitive 
deficits (Rao et al. 1991a, b; Beatty et al. 1995). Recent studies have also raised concern regarding driving safety in MS patients with 
cognitive dysfunction. Cognitive dysfunction has been associated with poorer performance on computerized assessment of driving skill 
and accident rates (Shawaryn et al. 2002; Kotterba et al. 2003; Schultheis et al. 2002). 

 
MS patients face significant deficits in social functioning and Theory of Mind is one of the major areas in that aspect. Theory 

of mind is currently conceived of as a specialized skill and field of study that evolved in hominids in response to the increasing 
complexity of social interactions, representing a powerful cognitive tool to understand nature of social interactions. This important 
ability is essential to understand individual as autonomous and goal-directed agents with minds that represents beliefs, desires, intentions, 
and therefore, enables them to cooperate, empathize and deceive others. Emery (2005), considered Theory of mind skills to be separable 
into three distinct classes: perceptual (understanding that others experience mental states as a result of their perceptions), informational 
(understanding that others have knowledge and beliefs as a result of the information available to them) and motivational (understanding 
that others have intentions and desires that explain and predict behaviour).When we engage in social interactions with others, we make 
constant observations and inferences concerning their mental states. These observations and inferences enable us to explain others 
behaviour by detecting the underlying motivations; to make predictions for their future actions; what is more, our own behaviour and 
attitudes towards other people are shaped by these activities (Astington, 2003). TOM impairment can be a source for social dysfunction 
in several clinical disorders.  

 
Researchers have only recently started to assess social cognition in MS and investigations have primarily focused on the 

recognition of basic emotional facial expressions and the assessment of Theory of Mind abilities (ToM, the capacity to attribute affective 
and cognitive mental states to others). Among these studies, some that have specifically explored the ability to attribute mental states to 
others have, despite methodological differences, found impairments in MS patients compared to controls in both verbal (Banati et al., 
2010) and non-verbal tasks (Banati et al., 2010; Henry et al., 2009; Ouellet et al., 2010). The same results have also been found using 
more naturalistic tasks, such as the video-based instrument, the Movie for the Assessment of Social Cognition, which is designed to 
approximate the demands of everyday social interaction (Kraemer et al., 2013; Pottgen ̈  et al., 2013). Moreover, impaired facial emotion 
recognition has been reported in MS (Phillips et al., 2011; Prochnow et al., 2011) in connection with the emotions of both anger and 
fear (Henry et al., 2009; Henry et al., 2011;  
 

Krause et al., 2009). Sadness recognition is also affected, albeit to a lesser extent (Krause et al., 2009). Using functional 
Magnetic Resonance Imagery (MRI), these latter authors observed a decrease of cerebral activation in the insula and ventro-lateral 
prefrontal cortex among patients who exhibited a deficit in the recognition of emotions compared to unimpaired patients and controls.  
MS is a complex disease that creates a constellation of factors that can alter an individual’s life. Burdened with physical dysfunction, 
psychological stressors, and social isolation, individuals with MS are considered a vulnerable population that experiences a lower quality 
of life. Additionally, individuals with MS experience discrimination, negative socioeconomic consequences, and poor access to 
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speci1alty services (Buchanan et al., 2010; Roessler, Hennessey, Neath, Rumrill, &Nissen, 2011). Living with MS requires a person to 
dispatch a variety of adaptation and coping strategies to maintain an overall level of wellbeing (Irvine, Davidson, Hoy, & Lowe-Strong, 
2009; McCabe et al., 2009). Because of this increased burden, understanding factors that influence QoL becomes increasingly important 
in order to assist those with MS to lead meaningful lives. Moreover, increased knowledge related to QoL can lead to improved healthcare 
provider interactions, increased treatment adherence, and overall health status (Forbes, While, & Taylor, 2007). 
 

Chronic diseases like MS present unique challenges and opportunities for patients and the medical care system. Patients are 
challenged because they are under tremendous pressure to actively engage themselves in prevention, treatment, and health maintenance 
behaviours, often before they feel ready to do so. have negative impact on their wellbeing. Indeed, studies show that QoL measurements 
are constantly lower in patients with MS. The impairment in social cognition in patients with multiple sclerosis leads to challenges in 
their day to day functioning. 

 
Impairment in social cognition is frequent in MS patients, which not only includes deficits in abilities assessed by traditional 

neuropsychological batteries, but also often features impairments in social cognition (including theory of mind and interpersonal 
reactivity and empathy). The constellation of symptoms also focuses on the fact that the quality of life in MS patients is highly impaired 
making it and important area for studying and exploration. 

 
OBJECTIVES 

 To assess and compare social cognition with tasks of theory of mind in patients with multiple sclerosis and normal controls. 
 To assess and compare the interpersonal reactivity in patients with multiple sclerosis and normal controls. 
 To assess and compare the quality of life in patients with multiple sclerosis and normal controls.  

 
HYPOTHESES 

 There will be significant differences in the performance and deficits in tasks of theory of mind in multiple sclerosis patients in 
comparison with normal controls. 

 There will be significant differences in interpersonal reactivity in multiple sclerosis patients in comparison with normal controls. 
 There will be significant differences in the quality of life in patients with multiple sclerosis and normal controls. 

 
METHODOLOGY 

The research followed a cross-sectional exploratory research design with a sample size of 15 multiple sclerosis patients and 15 
normal controls. False Belief Tasks, Interpersonal Reactivity Index and Multiple Sclerosis Quality of Life-54 (MSQOL-54) were used. 
A purposive sampling method was used to identify the patients and normal controls. Prior consent was obtained from the participants. 
The data was be collected on these assessment tools. And the data was be analysed quantitatively, using SPSS and results were 
interpreted. Results were interpreted in terms of mean value differences and the significance of difference using the Mann Whitney U 
analysis. 

 
RESULTS 

To assess and compare social cognition with tasks of theory of mind in patients with multiple sclerosis and normal controls, 
hypothesis was made that ‘There will be significant differences in the performance and deficits in tasks of theory of mind in multiple 
sclerosis patients in comparison with normal controls. Mean value differences were calculated and Mann-Whitney U Test was used to 
assess the significant differences between multiple sclerosis patients and normal controls. 

 
Table 1: Mean values for multiple sclerosis and normal controls in the first and second order tasks of theory of mind. 

  Multiple Sclerosis Normal Control 
Mean First order tasks 3.2 4 
 Second order tasks 2.9 4 

 
Table 2:  Mann-Whitney U analysis results for the first and second order tasks of theory of mind. 

 Calculated 
value 

Critical value Z-score P-value Decision 

TOM 1 63 55 -1.58 .111 Not Significant 
TOM 2 49 55 -2.22 .025 Significant 
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First order tasks: The U-value is 63. The critical value of U at p<.05 is 55. Therefore, the result is not significant at p<.05.  
The z-score is -1.58. The p-value is .111. The result is not significant at p<.05. 
Second order tasks: The U-value is 49. The critical value of U at p<.05 is 55. Therefore, the result is significant at p<.05.  
The z-score is -2.22. The p-value is .025. The result is significant at p<.05. 
 

To assess and compare the interpersonal reactivity in patients with multiple sclerosis and normal controls, hypothesis was made 
that ‘There will be significant differences in interpersonal reactivity in multiple sclerosis patients in comparison with normal controls. 
Mean value differences were calculated and Mann-Whitney U Test was used to assess the significant differences between multiple 
sclerosis patients and normal controls. Differences between multiple sclerosis patients and normal controls were assessed on four scales: 
perspective-taking scales, fantasy scale, empathetic concern scale and personal distress scale. 
 
Table 3: Mean values for the multiple sclerosis patients and normal controls of the perspective taking scale, fantasy scale, empathetic 
concern scale and personal distress scale. 

  Perspective-
taking 

Fantasy Empathetic 
concern 

Personal 
distress 

Mean Multiple 
Sclerosis 

14.8 14.8 18.6 13.06 

 Normal Control 18.13 17.9 16.8 17.83 
 
Table 4: Mann-Whitney U analysis results for perspective-taking scale, fantasy scale, empathetic concern scale and personal distress 
scale of interpersonal reactivity index. 

 Calculated 
Value 

Critical Value Z-score P-value Decision 

Perspective-
taking 

58 64 -2.23 .0251 Significant 

Fantasy 77.5 64 -1.43 .152 Not Significant 
Empathetic 
concern 

73 59 -1.37 .17 Not Significant 

Personal 
distress 

64 64 -1.99 .0466 Significant 

 
Perspective-taking scale: The U-value is 58. The critical value of U at p<.05 is 64. Therefore, the result is significant at p<.05.  
Fantasy scale: The U-value is 77.5. The critical value of U at p<.05 is 64. Therefore, the result is not significant at p<.05.  
The z-score is -1.43. The p-value is .152. The result is not significant at p<.05. 
Empathetic concern scale: The U-value is 73. The critical value of U at p<.05 is 59. Therefore, the result is not significant at p<.05.  
The z-score is -1.37. The p-value is .1706. The result is not significant at p<.05. 
Personal distress scale: The U-value is 64. The critical value of U at p<.05 is 64. Therefore, the result is significant at p<.05.  
The z-score is -1.99. The p-value is .0466. The result is significant at p<.05. 
 

To assess and compare the quality of life in patients with multiple sclerosis and normal controls, hypothesis was made that 
‘There will be significant differences in the quality of life in patients with multiple sclerosis and normal controls. Mean value differences 
were calculated and Mann-Whitney U Test was used to assess the significant differences between multiple sclerosis patients and normal 
controls. Differences between multiple sclerosis patients and normal controls were assessed for the domains of: physical quality of life 
and emotional quality of life. 
 
Table 5: Mean values for multiple sclerosis patients and normal controls of physical and emotional quality of life index in MSQOL-54. 

  Multiple Sclerosis Normal Control 
Mean Physical 51.92 72.58 
 Emotional 50.19 66.60 
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Table 6:  Mann-Whitney U analysis results for physical and emotionalquality of life index in MSQOL-54. 
 Calculated 

Value 
Critical value Z-score P-value Decision 

Physical 53 64 -2.44 .014 Significant 
Emotional 58 64 -2.23 .0251 Significant 

 
Physical quality of life: The U-value is 53. The critical value of U at p<.05 is 64. Therefore, the result is significant at p<.05.  
The z-score is -2.44. The p-value is .014. The result is significant at p<.05. 
Emotional quality of life: The U-value is 63. The critical value of U at p<.05 is 64. Therefore, the result is significant at p<.05. 
The z-score is -2.03. The p-value is .042. The result is significant at p<.05. 
 
DISCUSSION 

The aim was to study the social cognition, interpersonal reactivity and quality of life in patients with multiple sclerosis. For the 
purpose of understanding this the following objectives were made: To assess and compare social cognition with tasks of theory of mind 
in patients with multiple sclerosis and normal controls, to assess and compare the interpersonal reactivity in patients with multiple 
sclerosis and normal controls and, to assess and compare the quality of life in patients with multiple sclerosis and normal controls. So it 
was hypothesized that: There will be significant differences in the performance and deficits in tasks of theory of mind in multiple 
sclerosis patients in comparison with normal controls, there will be significant differences in interpersonal reactivity in multiple sclerosis 
patients in comparison with normal controls and, there will be significant differences in the quality of life in patients with multiple 
sclerosis and normal controls. 

 
The data was collected using: Theory of mind tasks, interpersonal reactivity index and multiple sclerosis quality of life 

questionnaire. The collection of data was followed by a quantitative analysis. Results were interpreted in terms of mean value differences 
and the significance of difference using the Mann Whitney U analysis. 

 
The first objective focused on understanding the functioning and impairment in social cognition through tasks of theory of 

mind. The first variable under study was theory of mind and it is currently conceived of as a specialized skill and field of study that 
evolved in response to the increasing complexity of social interactions. This important ability is essential to understand individual as 
autonomous and goal-directed agent with minds that represents beliefs, desires, intentions, and therefore enables them to cooperate, 
empathize with or deceive others. Thus, one key aspect of social cognition is the cognitive capacity to represent one’s own and other’s 
mental states. Theory of mind (ToM) is the ability to attribute mental states to ourselves and others, serving as one of the foundational 
elements for social interaction. Having a theory of mind is important as it provides the ability to predict and interpret the behaviour of 
others. During infancy and early childhood, children learn the early skills that they’ll need to develop their theory of mind later on, such 
as paying attention to people and copying them. The traditional test for theory of mind is a false-belief task, used to assess a child’s 
understanding that other people can have beliefs about the world which contrast with reality. Some individuals with autism, Asperger’s, 
schizophrenia, depression, or social anxiety disorder exhibit a deficit in theory of mind and perform poorly on related tasks. And the 
current study focused on the deficits in TOM measured by the false belief tasks for the MS patients and compared to the normal controls. 
A false-belief task is commonly used in child development research to assess a child’s understanding that other people can have beliefs 
about the world which are not true. First-order false-belief tasks assess the realization that it is possible to hold false-beliefs about real 
events in the world. In second-order false-belief tasks, the child is required to determine what one character in a pictured scenario thinks 
regarding another character’s beliefs (Baron-Cohen, 1995). 
 
  In MS patients, cognitive impairment is common, that not only includes deficits in abilities assessed by traditional 
neuropsychological batteries, such as executive functioning, information processing speed, attention, and memory, but also often deficits 
in social cognition. Social cognition is a basic mean for people to perceive, process, and interpret social information, which has a drastic 
impact on interpersonal communication and quality of life. Social cognition is not a unitary skill, but a multidimensional construct that 
involves empathy, theory of mind (ToM), and facial emotion recognition. A lot of studies done over the years have demonstrated the 
same. 
 

Raimoet. al. (2017) did a study on neuropsychological correlates of theory of mind in multiple sclerosis patients.  The findings 
demonstrated that both affective and cognitive aspects of ToM are impaired in nondemented and mildly to moderately disabled MS and 
suggest that impaired social cognition can occur independently from behavioural disorders. The findings showed deficits in social 
cognition and MS patients performed significantly worse than the controls. Another study by Batista et. al. (2018) on the dissociated 
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executive functions and theory of mind in multiple sclerosis patients showed deficits in social cognition. They also stated that the MS-
related neurobehavioral symptoms may be associated with a significant impairment in TOM independent of the level of the executive 
function performance. 

 
For the purpose of assessing differences in theory of mind between multiple sclerosis patients and normal population false-

belief tasks were used. The test of false belief measures the ability to understand that another person can hold a belief that is mistaken. 
An act of first order intentionality involves mental states, but only about objects or events, not other mental states. An act of second 
order intentionality involves mental states which are about another’s mental states, which may be about objects or events. The mean 
differences showed a higher value in normal population indicating better performance of the controls on the false belief tasks (Table 1). 
But, the difference in the results wasn’t significant on the Mann-Whitney U analysis. The results showed no significant differences 
between the multiple sclerosis population and normal population (Table 2). But the results showed differences in the second order tasks. 
The results showed significant mean differences with higher value for the normal population (Table 1). The result was also significant 
for the Mann Whitney- U analysis for the second order tasks of TOM (Table 2). There are studies with support the same. A study done 
by Henry et. al. (2011) demonstrated how much the social cognition of multiple sclerosis patients gets affected. They used false- belief 
tasks and facial-recognition tests, which showed significant deficits in social cognition in multiple sclerosis patients. MS patients showed 
particular difficulty in responding to first- and second-order false belief questions; in contrast, they demonstrated no difficulty in 
understanding the specific portions of stories that were necessary for the identification of a false belief or the inferences to be drawn 
from them. This suggests that ToM impairment in MS patients is due to a specific failure to accurately attribute the mental states of 
others, rather than a deficit of comprehension, memory or pragmatics. Bora et. al. (2016) did a meta-analysis of 24 studies and found 
that emotion recognition of fear and anger were particularly impaired. 

 
For the purpose of understanding the interpersonal reactivity the results were assessed on the four domains: perspective taking, 

fantasy, empathetic concern and personal distress for both multiple sclerosis patients and normal controls. The results showed mean 
differences with a higher value for the normal controls (Table 3). The results for the perspective taking scale showed significant 
differences between the multiple sclerosis patients and normal population. The results showed significant differences for the Mann-
Whitney U analysis (Table 4). 

 
The results for the fantasy scale showed significant mean differences with a higher value for the normal controls (Table 3). But 

the results for fantasy scale showed no significant differences on the Mann-Whitney U analysis (Table 4).  
 
The result for the empathetic concern scale also showed an insignificant result for the Mann-Whitney U analysis (Table 3). But 

the results showed significant mean value differences with a higher value for the multiple sclerosis patients (Table 4). 
 

The personal distress scale showed significant differences in the Mann-Whitney U analysis results (Table 3). The results also 
showed significant mean differences with a higher mean value for the normal controls (Table 4). 

 
For the third objective the quality of life of MS patients was assessed and compared with the QOL in normal controls. The 

studies done over the years have shown that quality of life in MS is impaired significantly. Amato et. al. (2001) did a study on the quality 
of life in MS patients.  In terms of Pearson's correlations, there was a moderate inverse relationship between disability level and the 
MSQOL-54 physical composite score, and a moderate to strong inverse correlation between depression or fatigue severity and both the 
physical and mental composite scores. In a stepwise linear regression analysis, depression, fatigue and disability level were confirmed 
to be significant and independent predictors of quality of life.  

 
For the purpose of assessing the quality-of-life MSQOL-54 was used. The results were divided into two composite measures: 

physical quality of life and emotional quality of life. The results for Mann-Whitney U analysis showed significant differences in physical 
quality of life between the multiple sclerosis patients and normal population (Table 6) . The results also showed mean differences with 
higher value for normal population (Table 5).Riiseet. al. (2001) did a study to understand the impact of sexual problems and bladder 
functions on MS patients. They also used MSQOL-54 for their study. The patients without sexual disturbance scored 0.5 s.d. lower than 
a normal population on the social functioning scale, whereas those with marked sexual disturbance scored 1.5 s.d. lower. Similar results 
were found for the patients with bladder dysfunction Bladder and sexual problems are associated with a marked reduction in the quality 
of life, also among patients with otherwise low disability. Robert W et. al. (2009) did a study on the relationship between physical 
activity and quality of life in multiple sclerosis.  They said that the relationship may be indirect and operate through factors such as 
disability, fatigue, mood, pain, self-efficacy and social support. So, we can understand that the physical disability or physical health 
issues in MS can be affected with the kind of support the patient is getting. Issaet. al. (2013) focused on the predictors of quality of life 
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among multiple sclerosis patients. The QOL in patients with MS are not solely determined by physical disability, but rather by the level 
of social support, living area, depression, level of education, employment, fatigue and religiosity. And the studies done over the years 
have effectively shown that depression and anxiety play a significant role in how better the patients cope with their illness related issues. 
Minden and colleagues (2002) examined 50 patients with MS selected quasi-randomly from a patient register using a structured 
psychiatric interview and standardised rating scales for depression. They reported that 54% of their sample met the research diagnostic 
criteria (RDC) for major depression at least once since their diagnosis whereas only 14% had met these criteria prior to it. Joffe et.al. 
(1987) assessed 100 consecutive patients attending an MS clinic in Canada using the RDC for major depression and reported a lifetime 
prevalence of 42%. 

 
For the emotional quality of life measure the results showed mean value differences with higher value for normal population 

(Table 5). And, the Mann-Whitney U analysis results also showed significant differences in their emotional quality of life (Table 6). 
Jannsenset. al. (2003) also did a study showing the relation between disability and quality of life in multiple sclerosis influenced by 
anxiety and depression. Emotional issues can exacerbate issues for the MS patients. Fruewald (2007) did a study on depression in MS. 
The results showed a highly significant correlation between depression as well as anxiety and the self‐assessed quality of life. Depression 
was the strongest predictor for reduced QoL. Another study by Zeitlhoferet. al. (2004) on factors influencing quality of life in multiple 
sclerosis focused on disability, depressive mood, fatigue and sleep quality. The results showed that most patients were severely disabled; 
almost half were mildly to severely depressed, suffering from reduced sleep quality and/or fatigue. The multiple sclerosis patients had 
significantly lower quality of life scores than healthy controls. Bakshiet. al. (2002) used MSQOL-54 and stated that fatigue and 
depression are independently associated with impaired QOL in MS, after accounting for physical disability, suggesting that their 
recognition and treatment can potentially improve QOL.  
 
CONCLUSION 

The aim was to study the social cognition, interpersonal reactivity and quality of life in patients with multiple sclerosis. For the 
purpose of understanding this the following objectives were made: To assess and compare social cognition with tasks of theory of mind 
in patients with multiple sclerosis and normal controls, to assess and compare the interpersonal reactivity in patients with multiple 
sclerosis and normal controls and, to assess and compare the quality of life in patients with multiple sclerosis and normal controls. So it 
was hypothesized that: There will be significant differences in the performance and deficits in tasks of theory of mind in multiple 
sclerosis patients in comparison with normal controls, there will be significant differences in interpersonal reactivity in multiple sclerosis 
patients in comparison with normal controls and, there will be significant differences in the quality of life in patients with multiple 
sclerosis and normal controls. The performance on theory of mind tasks revealed significant differences between the MS patients and 
controls and a higher mean value for the controls. The MS patients performed poorly on the second order belief tasks. The test results 
for the interpersonal reactivity index showed significant differences in the perspective-taking and personal distress scale and insignificant 
results for the fantasy scale and empathetic concern scale. The IRI results also showed differences in mean values with higher values 
for the controls in the perspective-taking scale, fantasy scale and personal distress scale. The MSQOL-54 showed significant differences 
on both physical and emotional quality of life index with higher mean values for the normal controls. The results clearly indicated a 
poor quality of life for MS patients. 
 
LIMITATIONS AND RECOMMENDATIONS 

The present study was conducted on a small sample, with regards to all the ethical guidelines of APA and produced thorough 
results, still faced some drawbacks which could have hampered the results to a certain extent. The sample size of the present study was 
small, due to which the results of this study cannot be generalized. Since the sample size was small, it was difficult to find significant 
relationships from the data. A large sample size ensures a representative distribution of the population. Due to the ongoing pandemic, it 
was difficult to collect data. Purposive or convenient sampling technique was followed for participant selection which is another 
limitation. Self-reported data in qualitative research is a limitation since its independently verified. The present study relied on self-
reports made by the participants. Selective memory, attribution and exaggeration are issues in self-reported data. The study provides 
room for future researchers to improve and expand upon the study to further investigate social cognition and quality of life in MS patients 
in Indian context. And in light of the present study a big sample size can be taken, so that results and findings can be generalized. The 
present study used self-reporting on the questionnaires, but to avoid any bias or errors a standard method can be employed. 
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