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ABSTRACT 

Background: These are two diseases of the central nervous system which are associated with demyelization of 

nerves and which has caused neurological disease and disability all over the world. Multiple Sclerosis (MS) 

and Neuromyelitis Optica (NMO) are chronic diseases exhibiting features of an autoimmune affection mainly 

affecting the central nervous system. To date, no study or report has looked at the epidemiology and clinical 

profile of these disorders in Middle Eastern countries, Iraq included, even though there is bibliographic evidence 

of the existence of these conditions in Western peoples. This project aims at encompassing this gap by carrying 

out a descriptive epidemiological analysis study of multiple sclerosis (MS)and neuromyelitis optica (NMO) in 

the Iraqi population. In this case, the research is going to be aimed at the demographic characteristics of patients, 

their clinical presentation and outcomes of their treatment. Methodology: A post hoc comparative cross-

sectional examination of the medical records of 600 patients in Iraq was performed as part of the present 

investigation. For this study, data was gathered and analyzed. An additional 150 individuals with neuromyelitis 

optica and 450 patients with multiple sclerosis were recalled from the sample. The information was collected 

from Baghdad Teaching hospital in Medical City complex. The records of the patients were combed through 

for the previous 10 years in a row in order to determine the demographic and clinical features of the patients, 

as well as information on the relapses, treatment, and rehabilitation processes. In order to examine the 

prevalence and incidence of the two illnesses, the research used comparisons based on frequency and percentage 

analysis, as well as the t-test and the Chi square statistic. Results Although there were some similarities between 

NMO and MS, the relapse rate was notably higher in NMO patients (3. 4, compared with 2. 8 in patients with 

MS), and severe relapses were more frequent in the NMO group (38. ∗%, compared with 29. ∗% in the MS 

group; p = 0. 041). This means that NMO is much more aggressive than MS. Moreover, the NMO patients 

experienced more severe and longer lasting relapses than the Ms patients (median relapse duration 4. 1 weeks, 

p = 0. 008 compared to the 3. 2 weeks of Ms patients; 34. 7% degree of impairment in NMO patients, p = 0. 

007 compared to the 21. 8% degree of impairment in Ms patients). The first notitur is that more patients with 

NMO received immunosuppressants (86. 7% versus 46. 7% of patients with multiple sclerosis who received 

immunosuppressive drugs; p = 0. 001) Thus, it is necessary to use other approaches with this group of patients. 

Despite this, the results showed that there was no significant difference between the two groups in relation to 

the time it took to resume work and/or a normal lifestyle. Thus, out of the sample, 28% showed complete 

recovery with the remainder 56%. Regarding the recoveries made, majority stated they had full recovery at 92 

percent, 8 percent had partial recovery. Conclusion: The current study focuses on this problem in the Iraqi 

population and also acknowledge that NMO seems to be worse and more progressive than MS. It also puts 

much stress on the early diagnose of such cases as well as the use of treatment techniques that are both wide 

and intense especially with those who have other related complications of NMO. Each of the result supports 

the argument of the need to establish new treatment procedures that are relative to the area with the intention of 

enhancing the living standards of the patients. These results are a significant addendum to the overall shortage 

of knowledge of multiple sclerosis and neuromuscular disorder in the regarding of patients who belong to the 

developing world. In addition, they form a basis for future research that will help in the discovery of methods 

that can be utilised in enhancing disease treatment in the developing countries. 

 

1. Introduction 

Multiple Sclerosis is a chronic illness categorized as autoimmune disease which primarily affects the 

central nervous system with extensive disability related to neurological symptoms. Affecting over 2. 8 

million people worldwide, MS is characterised by a wide variability of its prevalence and clinical 

patterns in different continents of the world. Although a vast amount of studies has been directed 

toward the studies of MS in the Western countries, there is limited information concerning MS in 

Middle Eastern countries with Iraq. This gap is of great significance because of the complex genetic, 

environmental and socio-economic background of Iraq population which affect the development of 
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MS in terms of onset, progression and outcomes [1], [2], [3]. As mentioned earlier, Iraq offers a unique 

setting for investigating the epidemiology of MS, given that it has faced numerous conflicts over the 

past several decades, significant environmental adversities and relatively limited healthcare facilities. 

Adjacent conflicts together with consistent stress and pollution, toxic heavy metals from weapons, 

widespread infections including tuberculosis might intensify the pathogenesis and course of MS 

contrasting to that in the more stable global conditions. Secondly, given the differences in gene allelic 

distribution and cultural beliefs and practices as shown in the Iraqi population, there could be unique 

disease manifestation and progression , thus the need for research particular to the region [4]–[7]. 

        Previous studies conducted on MS in the Middle East is characterised by use of small sample size 

and incomplete clinical data thus leaving significant gaps in literature that hampers understanding of 

the condition. This prevented the health care system to devise specific diagnostic and therapeutic 

approaches that match the needs of the population of Iraq, thus resulting in the deterioration of patient 

care [8]–[10]. Hence, the study will seek to fill these gaps by giving a detailed description of MS in the 

Iraqi population using a large sample of 600 patients, which is the largest in that region. In addition to 

data collection, the present work is a theoretically important step forward in redesigning MS 

management in Iraq. In this research, an attempt is made to understand demographic characteristics, 

clinical manifestations, and treatment response patterns peculiar to the Iraqi population that may help 

to revolutionize therapy. The result of the study will have a significant impact since it will provide 

findings that not only inform the national healthcare policy but will also add to the knowledge base of 

Multiple Sclerosis worldwide. Since the scarcity of health care centres is prevalent in most of the 

regions, the establishment of region sensitive guidelines and treatment standards will be greatly 

beneficial in enhancing the quality of life of patients suffering from MS [11]–[13]. Thus, this study 

finds that the case of Iraqi MS patients illustrates the need for further and increased support for the 

study of MS particularly among underserved populations in countries experiencing conflict and 

political instability. By achieving these objectives, the findings of this study will improve the current 

epidemicology of MS highly relevant in the Iraqi and the global contexts. Hence, by filling a significant 

void in the existing literature, this study paves the way for subsequent research on enhancing clinical 

status of MS patients in Iraq and others [14, 15, 16].  

2. Methodology  

Study Design 

This cross-sectional, multicenter, retrospective study was well planned to describe the epidemiological 

and clinical profiles of Multiple Sclerosis (MS) and Neuromyelitis Optica (NMO) in Iraqi population. 

This absence is addressed in the present study by enrolling patients from tertiary care centres and 

neurological clinics located across Iraq that would provide a broad perspective regarding this disease 

scenario in the region. The study design was not only to categorise the specifications of these disorders 

but also to identify any relationship between parameters such as demographics, clinical findings, 

treatment options and patients’ outcomes. 

Study Population 

In total, 600 patients participated in this work, of which 450 patients were diagnosed with MS, and 150 

patients with NMO. The inclusion criteria were stringent: and only the patients with a confirmed 

diagnosis of MS or NMO according to McDonald criteria for MS and Wingerchuk criteria for NMO 

were included. The exclusion criteria were also very stringent, excluding any patient whose medical 

records were not comprehensive or those who suffered from other neurological disorders thus making 

the study valid. 

Data Collection 

The sources of data were the patients’ files and for that reason, the authors had the possibility to use a 

ten-year history to have an idea of the problem. The dataset was comprehensive, capturing a wide array 



597 | P a g 

e 

Epidemiological and Clinical Characteristics of Multiple Sclerosis in the Iraqi Population: A Study of 

600 Cases. 

SEEJPH 2024 Posted: 02-08-2024 

  

 

of variables, including:The dataset was general and it included almost all of the distinct variables, such 

as: 

• Demographic Information: Information that could be counted as demo data are the age and the 

gender which subjects were diagnosed; birth place and birth country that illustrate the distribution of 

the disease. 

• Clinical Characteristics: The time of diagnosis, the time that took for such disease to develop, the 

type of MS or NMO if the illness is under any classification of two main types; either relapses and 

remissions or secondary and primary progressive and other associated intercurrent diseases or 

conditions. 

• Relapse Data: Record containing information about the quantity and the gravity of relapses described 

by the EDSS, duration of each relapse and its impact on motor function of the patient. 

 

• Treatment Data: Particularities of treatment involve the use of DMTs and immunosuppressants, as 

well as the use of symptomatic medications; the duration of treatment; existence and details of clinical 

improvement. 

• Recovery Outcomes: In using this framework rely on clinical assessment to determine the degree of 

recovery following each relapse as complete, partial or absent. 

Data Quality Assurance 

Measures to maintain the quality and credibility of the collected data were initiated so as to follow a 

multiple-layered quality assurance procedure. At first, data was collected manually by means of data 

extraction by researcher with the help of senior Neuropsychologists and Neurologists. Then, the data 

were interjurisdictionally validated, comparing the data identified by the second team with primary 

medical records. Any disparity that was observed was usually resolved through meetings to agree 

among the investigators. 

Data Analysis 

The analytical approach was comprehensive and multi-faceted, employing advanced statistical 

techniques to ensure robust and meaningful results:Analytical approach used was systematic and 

integrated; utilising hi-end statistical tools to produce reliable and significant findings: 

• Descriptive Statistics: In the case of metric variables the measures of central tendency which 

includes the means and medians were computed for the respective variables In order to measure 

dispersion the standard deviations and inter quartile ranges were also computed. Furthermore, where 

as categorical variables were presented by simple tabulations and by percentages. 

• Inferential Statistics: 

o Chi-Square Tests: Applied where comparing relationship in qualitative data; for instance, 

comparing gender to outcome after some recovery or sort of diseases to particular treatment. 

o T-tests/Mann-Whitney U Tests: It is used on top ofmean of two or more groups of normally 

distributed variable, maybe the age of onset in patients with MS and NMO in the current study. 

o Multivariate Regression Analyses: Employed in making a trying to find out other factors that 

individually predispose to the worsening of disease and other factors that would influence the disease 

treatment such as age, gender and disease trend. 

o Survival Analysis: Kaplan-Meier curves were also stratified and Log-Rank tests was done to 

establish the statistical difference in the time interval between relapse or progression of the MS and 

NMO patients. 

In such situations, when we accept our assumed hypothesis, a p -value below 0. 05 was used as the 

level of significance in all the tests to provide an exact meaning to the outcomes realized. All statistical 

analysis was done using the statistical package of social sciences known as SPSS Statistical Software 
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Version 26. 0, with results ante- presented in Which style will helps for better interpretable and 

clinically oriented results. 

Ethical Considerations 

The present research has been done conscientiously according to the ethical guidelines of the 

Declaration of Helsinki. All centers only involved in this study sought approval from the Institutional 

Review Board (IRB) and patient identity was preserved throughout the study. Only anonymous data 

were used in analysis and identification of the patients was not done at any time during the study. 

Moreover, at the local level, the patients’ informed consent could not be obtained because of the 

retrospective design of the study. 

Limitations 

Some of the considerations, however, are recognized as limitations: the above model can be considered 

rather rigorous in the material and fundamental in terms of the available data. The study is essentially 

cross-sectional in design and this element constitutes the main bias and limitation of the study – the 

retrospective character of data collection. In addition, use of medical records may exaggerate or reduce 

the occurrence of a specific complication due to variations in documentation and practising style among 

the various centres. However, these was overcome by the various quality assurance measures on data 

as well as the great and diverse group of patients involved. 

3. Result and Discussion 

Table 1: Demographic and Clinical Characteristics of the Study Population 

Characteristic MS Patients (n = 

450) 

NMO Patients (n = 

150) 

Total (n = 

600) 

p-value 

Age at Diagnosis (years) 30.6 ± 8.9 29.8 ± 9.3 30.4 ± 9.1 0.342 

Gender Distribution 
    

- Male 128 (28.4%) 44 (29.3%) 172 (28.7%) 0.812 

- Female 322 (71.6%) 106 (70.7%) 428 (71.3%) 0.876 

Urban vs Rural Residency 
    

- Urban 300 (66.7%) 95 (63.3%) 395 (65.8%) 0.598 

- Rural 150 (33.3%) 55 (36.7%) 205 (34.2%) 0.644 

Mean Disease Duration 

(years) 

7.4 ± 4.6 6.2 ± 3.9 7.1 ± 4.5 0.026* 

Comorbidities (%) 152 (33.8%) 61 (40.7%) 213 (35.5%) 0.136 

Family History of MS/NMO 

(%) 

87 (19.3%) 18 (12%) 105 (17.5%) 0.029* 

*Significant at p < 0.05 

 

Figure 1. Comparative Analysis of Clinical and Demographic Characteristics Between Multiple Sclerosis 
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(MS) and Neuromyelitis Optica (NMO) Patients 

Regarding the demographic and clinical data of the research group, the study revealed one of the most 

valuable pieces of information regarding the differences between multiple sclerosis and non-muscular 

occlusion. The results of the study outlined further that the patients with MS developed the disease at 

thirty years on average. 6 years: this was slightly higher than the age at which the patients received 

their diagnosis of NMO which was 29 years. 8 years; however, it failed to display any sort of significant 

difference (p = 0. 342) in either variable. Although this study did not reveal a statistically significant 

difference in the distribution of these conditions by gender (p-values of 0.812 for men and p-values of 

0.876 for females), a sizable sex disparity was observed that characterized both the MS (71.6%) and 

NMO (70.7%) groups. undefined 7% of MS patients and 63. Thus, it is apparent that there was no 

marked difference in the distribution of the NMO patients based on their place of residence (urban; 

chi-square = 0. 598, rural; chi-square = 0. 644). Housing in the urban areas was more common as 

opposed to housing in rural areas. especially when comparing with healthy subjects, MS patients in 

this study reported having a significantly longer illness history, with a mean of 7. 4 years whereas the 

surviving patients with non-muscular occlusion (NMO) had 6. undefined This difference was 

statistically significant at p = 0. 026. For MS, the chronicity that is captured in the sample may be 

driven by differences in the nature of MS and the treatment strategies applied to the two disease entities. 

In both NMO patients and multiple sclerosis patients, there was a relatively high level of comorbidity 

(40. 7% in NMO, 33. 8% in multiple sclerosis, p = 0. 136), and it may affect both groups equally. A 

statistically significant difference was noted for family history of multiple sclerosis (MS) and Non 

Muscular obstructive pulmonary disease (NMO). MS patients who reported a familial tendency were 

slightly higher than the percentage of NMO patients who reported a predisposition of 12%. This implies 

that it may be hereditary in some way that needs to be studied further (p= 0. 029). The findings of this 

research reveal more nuanced variations between MS people and NMO patients. They also draw 

attention to the necessity of the individual treatment therapy as well as the demand for further research 

on the genetic and environmental factors that lead to such situations. 

Table 2: Clinical Course and Relapse Characteristics 

Characteristic 
MS Patients (n = 

450) 

NMO Patients (n = 

150) 

Total (n = 

600) 

p-

value 

Type of MS/NMO (%)     

- Relapsing-Remitting MS 

(RRMS) 
326 (72.4%) N/A 326 (54.3%) - 

- Primary Progressive MS 

(PPMS) 
69 (15.3%) N/A 69 (11.5%) - 

- Secondary Progressive MS 

(SPMS) 
55 (12.2%) N/A 55 (9.2%) - 

- NMO N/A 150 (100%) 150 (25%) - 

Mean Number of Relapses 2.8 ± 1.6 3.4 ± 2.1 3.0 ± 1.9 0.012* 

Severity of Relapses (%)     

- Mild 98 (21.8%) 28 (18.7%) 126 (21.0%) 0.349 

- Moderate 221 (49.1%) 64 (42.7%) 285 (47.5%) 0.197 

- Severe 131 (29.1%) 58 (38.7%) 189 (31.5%) 0.041* 

Relapse Duration (weeks) 3.2 ± 1.4 4.1 ± 1.7 3.4 ± 1.5 0.008* 

Impact on Daily Activities (%)     

- No Impact 78 (17.3%) 12 (8%) 90 (15%) 0.011* 

- Partial Impact 285 (63.3%) 95 (63.3%) 380 (63.3%) 0.999 

- Significant Impact 87 (19.3%) 43 (28.7%) 130 (21.7%) 0.015* 
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*Significant at p < 0.05. 

Figure 2. Comparison of MS&NMO Patients by Type  

The following table gives a clear difference between MS and NMO patients and relapse characteristics 

of both diseases. The data hereby presented, explain the worse and more complicated disease pattern 

evident in NMO patients in contradistinction with automated diagnosing and treating patients for MS 

based on mere MRI identification of lesions. Mean number of relapses was higher in NMO patients 3. 

4 ± 2. 1, while the MS patients had the mean number of relapses of 2. 8 ± 1. 6, difference which is 

statistically significant at p = 0. 012. This means that NMO is defined loosely by more frequent disease 

relapses, thus presenting a more unstable disease process. Furthermore, there is also significantly 

increased intensity of the relapses observed in patients with NMO; 38. 7% had severe relapses as 

against 29% as seen among the capitonated group. 1% difference for MS patients while the difference 

is also statistically significant (p= 0. 041). This increased severity is coupled with longer relapses 

durations in NMO patients about 4. 1 ± 1. 7weeks as compared to 3 weeks. 2 ± 1. These findings 

suggest that not only does NMO have more severe and, importantly ‘714 relapses than MS, but they 

also endure for as long as four weeks in MS patients (p = 0.008), potentially producing more protracted 

periods of disability. These relapses are also more disabling in the scope of the daily activities in patient 

with NMO. The NMO patients have a much greater proportion of respondents who say that the relapses 

considerably limit the activities of daily living (28. 7 % opposed to 19. 3 % in MS patients, p = 0. 015) 

and NMO patients have a smaller proportion of respondents who stated that relapses do not impact 

their ADL at all (8 % opposed to 17. 3 % in MS patients, p = This means that while both NMO and 

MS affect the physically, NMO highly reduces quality of life more than that of MS. The results confirm 

that NMO is a more severe disease overall affecting the patients; more frequent, severe and prolonged 

relapses were reported to have a higher impact on the patients’ functioning. These differences stress 

the need to implement specialized treatment and management approach to patients with NMO as their 

treatment plan could be more aggressive compared to patients with MS since the later can significantly 

affect the patient’s quality of life. The actual variances with these parameters support the idea that 

NMO is a unique disease and, in terms of treatment, is even more demanding than MS, which makes 

the management of this disease more thorough and active in the clinic. 

Table 3: Treatment Data and Outcomes 

Characteristic MS Patients (n = 

450) 

NMO Patients 

(n = 150) 

Total (n = 

600) 

p-value 

Type of Treatment (%) 
    

- Disease-Modifying Therapies (DMTs) 402 (89.3%) 135 (90%) 537 (89.5%) 0.748 
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- Immunosuppressants 210 (46.7%) 130 (86.7%) 340 (56.7%) 0.001* 

- Symptomatic Treatment Only 48 (10.7%) 15 (10%) 63 (10.5%) 0.748 

Duration of Treatment (years) 5.8 ± 3.1 5.2 ± 3.5 5.6 ± 3.2 0.294 

Treatment Outcome (%) 
    

- Complete Recovery 126 (28%) 42 (28%) 168 (28%) 0.999 

- Partial Recovery 256 (56.9%) 85 (56.7%) 341 (56.8%) 0.962 

- No Recovery 68 (15.1%) 23 (15.3%) 91 (15.2%) 0.926 

Adverse Effects (%) 104 (23.1%) 48 (32%) 152 (25.3%) 0.021* 

Treatment Discontinuation (%) 92 (20.4%) 36 (24%) 128 (21.3%) 0.356 

 

*Significant at p < 0.05 

 Figure 3.Treatment Data and Outcomes  

The following table reflects an extended analysis of the treatment features and outcomes of the patients 

with Multiple Sclerosis (MS) and Neuromyelitis Optica (NMO). The chart also shows grand 

differences since the kind of hardship that is linked to the management of each ailment is quite distince. 

It is quite striking that there is an analogy of applying Disease-Modifying medicines (DMTs) as 89. 3 

percent of multiple sclerosis patients and 90 percent of neuromuscular disorders patients receive these 

medicines. This is in view of the fact that both illnesses require these therapies in their management in 

their various forms. The other apparent difference that appears is the use of immunosuppressants. Anti 

rejection drugs or immunosuppressants are administered to eighty-six. 7% of the patients with NMO 

who only had 46.Use of high dose corticosteroid has been documented to improve the outcome of 

NMO patients by reducing disability and the frequency of relapse.To the best of my knowledge there 

is no study that showed that high dose corticosteroid worsened the outcome of NMO.The severity of 

the case determines how long the patient has to stay in the hospital and whether their disability level 

will increase Some of the primary care patients that are with MS are given opioids at a rate of 7%. This 

difference is statistically significantly different (p = 0. 001). The fact that this is so reveals the higher 

level of invasiveness of NMO that requires higher immunosuppressive therapy in a bid to contain the 

inflammation that it displays. The duration of therapy for patients with multiple sclerosis (MS) and 

non-muscular obstructive pulmonary disease (NMO) was similar, p = 0. 294, which shows the 

necessity to apply long-term strategies for both diseases’ effective control. The time course of treatment 

is largely similar for patients with MS and NMO and on average it constitutes 5 years. The most 

common length of time an individual is expected to take in a Doctorate program is 6.5 years while for 

MS is 8 years and 5 years for the STEM. 2 years for NMO. In the given study, such outcomes of these 

treatments are revealed to be very similar for both groups in question, while 28% of patients in both 
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categories demonstrate the complete recovery, 56%. Around 9% of the MS patients and 56 percent of 

the general population were found experience fatigue to some extent. Percent of NMO patients that can 

achieve partial recovery is 7%, and only 15%. Five percent one year later without recovery is compared 

to 15 percent of MS patients without recovery, all of them with no improvement at all. 3% of NMO 

patients. This means that the impact of those treatments is more or less similar, that is; they bring nearly 

equal results. That NMO may require more aggressive management, treatment outcomes such as 

enhancements achieved with different techniques are similar to those recorded in MS. This assertion 

can be well explained by the fact that these are different treatment methodologies that are here being 

referred to.in contrast, the study revealed that patients with NMO were a significantly higher 

concentration of adverse effects as compared to the frequency of MS patients 23. 1 percent (32 percent). 

This may well be due to the fact that NMO patients use immunosuppressants more frequently and these 

are known to be associated with side effects. Nonetheless, the patients with non-muscular occlusion 

(NMO) have a slightly higher failure rate compared with MS patients; the difference is not significant 

(p = 0. 356). From this it is concluded that both samples of patients, even with side effects, adhere to 

their treatment programs. The need to minimise the progression of the illness, and more importantly, 

to maintain the quality of life because the two diseases are typically chronic may be the reason for this 

tenacity. Overall, the table points that NM a lot of careful attention and specific management plans are 

needed, especially for the NMO patients, who are more likely to develop therapeutic complications 

and have more aggressive osteoarthritis course. Moreover, the findings also stress the importance of 

further research and advancement in drugs that should enable the solution of the problem of efficiency 

without recourse to the risks involved. This is to ensure the patients suffering from multiple sclerosis 

and neuromuscular disorder receive the best results possible without increasing the side effects. 

Table 4: Recovery Outcomes Following Relapses 

Recovery Outcome 
MS Patients 

(n = 450) 

NMO Patients 

(n = 150) 

Total (n = 

600) 
p-value 

Complete Recovery (%) 142 (31.6%) 26 (17.3%) 168 (28%) 0.001* 

Partial Recovery (%) 236 (52.4%) 105 (70%) 341 (56.8%) 0.001* 

No Recovery (%) 72 (16%) 19 (12.7%) 91 (15.2%) 0.348 

Mean Time to Recovery (weeks) 6.3 ± 2.1 8.1 ± 2.8 6.7 ± 2.4 0.012* 

Relapse Impact on Long-term 

Disability (%) 
    

- Increased Disability 98 (21.8%) 52 (34.7%) 150 (25%) 0.002* 

- Stable Disability 278 (61.8%) 80 (53.3%) 358 (59.7%) 0.086 

- Decreased Disability 74 (16.4%) 18 (12%) 92 (15.3%) 0.175 
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*Significant at p < 0.05 

Figure 4. Recovery Outcomes Following Relapses For Ms and NMO Patients 

This table presents a comparative analysis of recovery outcomes following relapses in Multiple 

Sclerosis (MS) and Neuromyelitis Optica (NMO) patients, highlighting significant differences that 

shed light on the varying impact of these diseases on patient recovery and long-term disability. The 

data indicate that MS patients are more likely to achieve complete recovery after a relapse, with 31.6% 

(n = 142) of MS patients fully recovering compared to only 17.3% (n = 26) of NMO patients, a 

statistically significant difference (p = 0.001). This suggests that MS relapses, while debilitating, may 

be more amenable to full recovery than those in NMO, where the disease appears to cause more 

persistent damage. Conversely, a higher proportion of NMO patients (70%, n = 105) experience only 

partial recovery, compared to 52.4% (n = 236) of MS patients, another significant difference (p = 

0.001). This finding underscores the more severe and lasting impact of NMO relapses, which often 

result in incomplete recovery and contribute to the cumulative burden of disability over time. 

Additionally, the mean time to recovery is significantly longer for NMO patients, averaging 8.1 ± 2.8 

weeks, compared to 6.3 ± 2.1 weeks for MS patients (p = 0.012), indicating that not only is recovery 

more incomplete in NMO, but it also takes a longer time to achieve, further compounding the disease’s 

disabling effects. 

The effects of relapses on long term disability are also qualitatively significantly different in the two 

groups of patients. According to published literature, NMO patients are considerably more likely to 

experience an increased level of disability after relapse, with 34. While 7%, (n = 52) of the participants 

reported an increase in disability, 21%. They also highlighted that, 8% (n = 98) patients of MS had a 

low level of knowledge (p = 0. 002). This result emphasises the more virulent rate of NMO with 

relapses that can worsen long-term disability and have a trend to deteriorating overall functional status. 

However, majority of the patients within the two groups have stable disability after relapse with 61 

percent. Thirty-nine per cent (n = 278) of MS patients had an ED visit in the previous year, and 53. 

Whereas 3% (80) of the NMO patients belong to this category, and although the difference was not 

statistically significant, the difference was seen at p= 0 086. This implies that despite the fact that NMO 

relapses are associated with increased risk of worsening disability status; most individuals in both 

groups are able to achieve significant level of functionality during follow-up follow-up possibly due to 

management and rehabilitation. A lesser proportion of patients regain fewer functioning abilities that 

was lost during the relapse, readying 16%. 14 out of 74 in the MS patients and 18 out of 144 in the 
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NMO patients reported improvement, while not reaching statistically significant difference [p = 0.175] 

showing that although it happens recovery in this case if rather uncommon, especially among NMO 

patients. 

Table 5: Correlation of Clinical Characteristics with Treatment Outcomes 

Variable Complete Recovery 

(%) 

Partial Recovery 

(%) 

No Recovery 

(%) 

p-value 

- ≥30 years 88 (25.7%) 173 (50.6%) 68 (20.7%) 0.124 

Disease Duration 
   

0.039* 

- <5 years 90 (36.4%) 118 (47.7%) 40 (16.2%) 0.015* 

- ≥5 years 78 (23.3%) 223 (66.7%) 51 (15.2%) 0.031* 

Gender 
   

0.452 

- Male 46 (26.7%) 92 (53.5%) 34 (19.8%) 0.335 

- Female 122 (28.9%) 249 (59.1%) 57 (13.5%) 0.298 

Comorbidities 
   

0.021* 

- Present 36 (16.9%) 101 (47.4%) 76 (35.7%) 0.011* 

- Absent 132 (30.8%) 240 (56.1%) 15 (13.1%) 0.009* 

Family History of 

MS/NMO 

   
0.014* 

- Present 50 (47.6%) 47 (44.8%) 8 (7.6%) 0.031* 

- Absent 118 (23.4%) 294 (58.1%) 83 (16.4%) 0.025* 

*Significant at p < 0.05 

 

Figure 5. Correlation of Clinical Characteristics with Treatment Outcomes  

The outcomes that are presented in Table 5 prove that the analyzed clinical characteristics can be 

actually linked with the results of treatment, thus, proving the existence of relationships between the 

two given phenomena. One must, however, pay attention to the fact that the findings on recovery 

suggest that it does not matter much how old one is (p = 0. 124). On the other hand the period that the 

ailment is likely to last should be taken into account. As compared to those patients who have been 



605 | P a g 

e 

Epidemiological and Clinical Characteristics of Multiple Sclerosis in the Iraqi Population: A Study of 

600 Cases. 

SEEJPH 2024 Posted: 02-08-2024 

  

 

suffering the condition for several years (p = 0. 039), the patients who have been recently diagnosed 

with the disease (within the last five years) demonstrate a higher level of complete recovery, 36. 4%. 

This can be attributed to the fact that the patients that develop the viral disease are comparatively 

younger and they will remain alive longer which increases the need for HCT. In addition, it was realized 

that there were no significant differences in the recovery profiles between males and females F (0. 452) 

=, thus implying that males and females have similar recovery capabilities. Such was the case according 

to the researchers. People with co-morbidity diseases were with a lesser extent of complete recovery 

at 16. 9% and a greater extent of no recovery at 35. 7% as compared to those with no co-morbidity 

diseases (p= 0. 021). This was particularly so when we were contrasting measures between the two 

groups. Based on the above information, it can therefore be concluded that having other diseases 

increases the risk factor for less desirable outcomes. Also, the findings show there is a highly 

statistically significant, positive relationship between having a family history of multiple sclerosis 

(MS) or neuromyelitis optica (NMO) and having better outcomes after surgery and treatment. 

Compared with those with no family history, a much lower proportion of the sample with a family 

history report no recovery (7. 6%) and about half (47.6%) of those with a family history recovered 

fully. It is pertinent to mention that This discovery is very special Therefore it can be Submitted. In 

regards to the process of increasing the efficacy of treatments this research shows that the approach of 

early diagnosis, and comorbidity management is crucial. Besides, these conclusions give revelation 

about the possible contribution that genetic variables may have on the recovery process. 

Table 6: Comparison of MS and NMO Patients on Long-Term Disability Progression 

Disability Progression MS Patients 

(n = 450) 

NMO Patients 

(n = 150) 

Total (n = 

600) 

p-value 

Increased Disability (%) 98 (21.8%) 52 (34.7%) 150 (25%) 0.002* 

Stable Disability (%) 278 (61.8%) 80 (53.3%) 358 (59.7%) 0.086 

Decreased Disability (%) 74 (16.4%) 18 (12%) 92 (15.3%) 0.175 

Mean EDSS Score (at last 

follow-up) 

3.4 ± 2.1 4.2 ± 2.6 3.6 ± 2.3 0.021* 

Proportion of Patients 

Requiring Mobility Aids (%) 

    

- No Aid 210 (46.7%) 58 (38.7%) 268 (44.7%) 0.052 

- Walking Stick 134 (29.8%) 56 (37.3%) 190 (31.7%) 0.095 

- Wheelchair 106 (23.6%) 36 (24%) 142 (23.7%) 0.865 

 

*Significant at p < 0.05 

Figure 6. Comparison of MS and NMO Patients on Long-Term Disability Progression 

The evolution of long-term impairment in people who have been diagnosed with Multiple Sclerosis 

(MS) and Neuromyelitis Optica (NMO) is compared in Table 6, which gives the results of this 

comparison. The conclusions of this comparison demonstrate that the outcomes of these two scenarios 
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are very different from one another in a major way. A statistically significant difference (p = 0.002) 

was found between the percentage of patients in the NMO group (34.7%) and the MS group (21.8%) 

who reported feeling an increase in their degree of disability. This difference was shown to exist 

between the two groups. It was discovered that the NMO group had a much higher prevalence of 

patients who were experiencing a worsening of their disability. Although this difference did not reach 

statistical significance (p = 0.086), it was found that a greater number of MS patients (61.8%) 

maintained constant impairment levels. This was the case despite the fact that the difference did not 

reach statistical significance. In contrast, the NMO group consisted of 53.3% of patients who 

maintained constant degrees of impairment throughout the experiment. In contrast to the circumstance 

that was explained before, this is the case. The fact that the proportion of patients who had a reduction 

in handicap was approximately comparable across the two groups is an interesting feature that should 

be taken into account. Based on the findings, it was shown that 16.4% of patients with multiple sclerosis 

and 12% of patients with non-muscular occlusion (NMO) did not see any significant change (p = 

0.175). During the most recent follow-up, it was observed that the mean Expanded impairment Status 

Scale (EDSS) score was substantially higher in patients with neuromuscular occlusion (NMO) (4.2 ± 

2.6) compared to patients with multiple sclerosis (MS) (3.4 ± 2.1). This finding was made possible by 

the fact that patient scores on the EDSS were significantly higher. The p-value for this discovery was 

0.021, which is considered to be statistically significant. This finding was supported by the P-value. 

When everything is taken into consideration, it is possible to draw the conclusion that the probability 

of impairment developing in NMO patients is substantial. When compared to patients with non-

muscular occlusion (NMO), patients with multiple sclerosis (MS) had a significantly larger percentage 

of patients who did not need any assistance with movement (46.7%). This distinction is really close to 

being statistically significant (p = 0.052) according to the data. Despite the fact that it was shown that 

patients with non-muscular occlusion (NMO) were utilizing walking sticks at a slightly greater rate 

(37.3%) than patients with multiple sclerosis (29.8%), this difference did not meet the criteria for 

statistical significance (p = 0.095). It was shown that the percentage of patients who need wheelchairs 

or other mobility aids was almost same across the two groups. Specifically, this amount of support was 

needed by 23.6% of patients diagnosed with multiple sclerosis and by 24% of patients diagnosed with 

non-muscular obstructive pulmonary disease (NMO)—a statistically significant difference (p = 0.86). 

This research has demonstrated that those who have non-muscular occlusion (NMO) have a more 

severe development of impairment compared to those who have multiple sclerosis (MS). This is the 

conclusion that can be drawn from the data of this study. It is especially clear that this is the case in the 

latter stages of the disease, when there is a larger need for mobility assistance and a quicker pace of 

increasing impairment.  

Discussion 

The present study has demographically and clinically compared MS and NMO patients and has 

disclosed significant differences of the former from the latter on the rates of disease progression, 

treatment efficacy, and the course of recovery after relapses. These results are consistent with prior 

studies and present new information concerning the Iraqi population concerning more aggressive 

nature of NMO compared to MS. It could also be noted from this study that as mentioned earlier that, 

though there was a slight difference of 0. 8 years in the mean age at the disease onset of the patients 

with MS which was 30. 6 years while the patients with NMO was 29. 8 years; this difference did not 

register high statistical significance with p < 0. 342 . This corroborates earlier findings done on MS 

and NMO that have reported a fairly close age of onset for both diseases hence the need to ensure early 

diagnosis in both diseases [17]. In line with the literature, the current study found that there was no 

substantial variation in the gender participation of patients with MS and different types of NMO; 71. 

6% of the patients with MS and 70. 7% of the NMO patients as well as the females with NMO were 

predominant as seen in the majority of autoimmune diseases especially in MS [19],[20]. One of the 

interesting findings of the current study is the disease duration; this was revealed a little longer in the 

MS patient, but the difference was statistical significant p = 0. 026; the mean disease duration was 7. 
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4 years in the MS as compared to the 6 years in the NMO patients. This observation may be due to the 

fact that MS is a chronic disease and how the various treatment approaches affect disease trajectory 

[21]-[22]. It also specifies the more critical clinical outcome of NMO is as reflected by the frequency 

and the severity of relapses, the length of relapses, and the influence on quality of life in NMO patients 

compared with the MS patients. These findings are in conformity with other researches that have 

indicated that NMO is more aggressive than MS and hence requires more aggressive management [23]-

[24]. Interestingly the study found a reasonable variation between patients with immunosuppressants 

with 86. 7% of NMO patients receiving these treatments as compared to the 46. 7% of MS patients (p 

= 0. 001). This goes to support the higher intensity of the therapeutic interventions that are often used 

on NMO patients due to its high inflammatory activity [25]. As with the various treatments given out 

to the patients, the results in as far as the recovery process is concerned, were very much similar for 

the two groups, corroborating earlier findings that while NMO might need more rigorous 

physiotherapy, the success ratios insofar as recovery rates are concerned, are almost at par with that of 

patients suffering from MS [26]. The other important discovery is that 32 percent of NMO patients 

experienced adverse effects in contrast with 23. This is in concordance with other studies showing that 

immunosuppressive treatment is necessary to manage disease activity in NMO, but comes at the risk 

of greater side effects [27]. Nevertheless, the fact that the rates of treatment discontinuation were found 

to be 24% in patients with NMO and 20. 4% in patients with MS indicates that, although patients with 

NMO have a higher frequency of side effects, they are as compliant with their medications as patients 

with MS are, possibly because of the need to slow disease activity [28]. The findings of the study 

relating to relapse recovery outcomes is therefore particularly crucial. Of all patients who had a relapse, 

31. 6% of the MS patients regained full function as opposed to 17. 3% of the NMO patients, the 

difference being significant with p = 0. 001. This implies that NMO relapses are prone to lead to tissue 

damage thus a higher level of disability in the long run. They also ideally demonstrated a faster 

recovery rate higher in the NMO patients with only 70% having a partial recovery as compared with 

MS patients having only 52.4 %partial recovery [29]. Further, this study identified that the relapse of 

NMO resulted in more frequent augmentation of disability as compared to MS patients (34.7% vs. 

21.8%, p = 0.002). This was in line with their current finding by providing additional evidence 

suggesting that NMO is a more aggressive disease, with higher propensity for worsening long-term 

disability. NMO patients’ mean time to recovery was longer than that of the MS patients (8. 1±2. 8 

weeks compared with 6. 3 ±2. 1 weeks, p= 0. 012) which again emphasise the assertion of this study 

that indicated that the relapses in NMO patient has a more severe effect and takes a longer time to 

regain the original status [30]. Amoung the mobility and functional outcomes, the current study found 

that the 46.7% of the MS patients were still mobile independently which was slightly higher than that 

of the NMO but not significantly different(p = 0.052). The tendency toward the higher using of waivers 

among NMO patients (37. 3%) as compared to MS patients (29. 8%) is explained by the higher extent 

of functional deficit in NMO, but this difference is not statistically significant (p = 0. 095). The fact 

that the rate of wheelchair use did not significantly differ between the two groups also underscores the 

devastating effects of both diseases on activity participation; However, overall, our finding suggests 

that NMO has a more profound and relentless effect on the functional status of its patients than OMS 

[31]. 

4. Conclusion and future scope 

This study offers important information regarding the types and pattern of Multiple sclerosis (MS) and 

Neuromyelitis optica (NMO) among Iraqi people and also distinguishes between NMO and MS 

reporting that the severity of the NMO disease and its progress are more accelerated than the MS. These 

differences are discernible from the data of which demonstrating NMO patients have significantly more 

frequent, severe and disabling relapses in disease pattern and therefore, more intensive 

immunosuppressive treatment trial recommendations. Nevertheless, it is important to note that the 

results show the persistence of the beneficial impact of NMO on patients’ mobility and general 
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condition after the treatment outcomes were similar in the long term, which place a demand on new 

and more selective therapies. Nevertheless, patients with NMO start somewhat earlier than MS but 

they have a shorter disease duration, which argues against the model that can be characterized as ‘more 

chronic, less progressive’, which has been described for NMO. These results not only confirm the 

present level of the international knowledge of these conditions but also provide some important 

context-sensitive findings that might be helpful in constructing more effective, context-sensitive 

medical practices for this region. In addition, the gender distribution and the discrepancy of the disease 

duration and the functional status of the two groups, raise doubts about the present management 

approach of NMO, especially given the devastating nature of the disease and the necessity of early and 

aggressive intervention in NMO patients. These conclusions requires that there is need to adopt the 

concept of precised medicine in order to try and transform the current management of these diseases 

more so in the developing world. 
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