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Abstract: Objective: To investigate the (1) incidence of anxiety and (2) association of anxiety with disease duration, 
depression, and age in an outpatient Multiple Sclerosis (MS) Center.  

Background: The incidence of anxiety varies in the literature but is estimated to affect 44.5% of people with MS. Anxiety 
can be a predictor of poor Quality of Life, especially relevant in progressive illnesses, such as MS. Though research has 
shown that patients newly diagnosed experience higher anxiety levels, the relationship between anxiety and disease 
duration is unclear. Since anxiety can be comorbid with depression in MS populations, it is relevant to establish its 
association in this setting. Finally, though anxiety usually increases in older age, research for this relationship in MS 
populations is inconclusive.  

Design/Methods: The commonly used Hospital Anxiety and Depression Scale, was distributed once to patients with MS 
over a 3 month period to assess anxiety and depression scores. MS disease duration and age were confirmed by 
neurologists.  

Results: Out of 160 patients with MS who completed the HADS, 19% reported abnormal anxiety, 14% reported 
borderline cases of anxiety, and 67% did not report anxiety. After following up on significant correlations, depression and 
younger age were related to higher anxiety levels, (R2=.35, F(4,144)=19.26, p<0.001). The standardized partial 
regression coefficients indicated 2 statistically significant predictors, depression (β=.55, p=<.001) and age (β=-.25, 
p=<.001).  

Discussion: 33% of patients reported symptoms of anxiety, emphasizing the need to focus on treating anxiety, 
specifically, early in their disease course. Clinicians may also want to recognize that elevated depression scores 
predicted anxiety. Lastly, in our cohort, the younger population reported higher anxiety, demonstrating that progressive 
illnesses may affect anxiety levels in younger populations more. Since approximately one third of patients with MS 
expressed anxiety symptoms, it is important to incorporate this into treatment plans. 
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INTRODUCTION 

Multiple Sclerosis (MS) is often a progressive 
demyelinating disorder that affects approximately 2.5 
million people worldwide and 400,000 people in the US 
[1]. It is the most common cause of neurological 
disability in adults, both young and middle aged [2-4]. 
MS is usually diagnosed in persons between the ages 
of 20 to 40 with an unpredictable disease course [5]. 
MS presents with a wide range of symptoms including 
gait abnormalities, sensory disturbances, and memory 
dysfunction, along with emotional manifestations such 
as depression and anxiety [1, 2, 6].  

In general, anxiety and depression often present 
together [7]. Anxiety can be defined as an emotion that 
is characterized by feelings of tension, worry and 
physical changes [8]. Depression can be defined as 
experiencing lack of interest and pleasure, weight gain  
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or loss, differences in sleep patterns, lack of 
concentration and feelings of worthlessness or guilt [8]. 
Depression may also include thoughts of death or 
suicide. In MS populations, depression is prevalent in 
approximately 50% of the MS population [2], and often 
may occur with anxiety [6, 9-10]. Independently, 
anxiety is found in approximately 40% of the MS 
population [3, 11]. While numerous studies have 
analyzed many of these MS symptoms including 
depression in MS populations, anxiety has received far 
less attention [2, 6, 9, 10]. In a study reviewing 
standardized measures of depression and anxiety, only 
5 out of the 15 studies had standardized measures of 
anxiety, while measures of depression were assessed 
in all 15 [12]. Although anxiety was far less frequently 
assessed than depression, research has suggested 
that the rates of anxiety may be twice as common as 
depression in MS populations [10]. Therefore, 
researching the incidence of anxiety and its predictors 
can benefit clinicians working with this population. 

Previous research has estimated that persons with 
MS report significantly higher rates of anxiety as 
compared to the general population [3, 4, 13-15]. In MS 
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populations, anxiety has been linked to social 
dysfunction and suicidal ideation [2, 10]. Anxiety is also 
of major concern in MS because anxiety can involve 
somatic complaints such as unsteadiness or dizziness, 
which are also common symptoms in MS. These 
symptoms may or may not be related to the anxiety 
thereby making it difficult to differentiate the etiology of 
these symptoms.  

Current standard of care treatments for MS focuses 
on improving Quality of Life (QOL) by delaying disease 
progression and symptomatic relief. By researching the 
incidence of anxiety and its correlates, we may have a 
better understanding of how symptoms of anxiety affect 
people with MS. Studies on MS and anxiety have 
looked at correlates of anxiety in MS populations, 
including depression, fatigue, cognitive impairment, 
disability status, and time of diagnosis [4, 5, 10, 14-16]. 
The current study analyzes the following correlates with 
anxiety including, disease duration, depression and 
age, while controlling for disability. This ensures that 
disability status is not influencing the rates of anxiety. 

At diagnosis, patients with MS are faced with 
enormous uncertainty and unpredictability [17]. 
Feelings of uncertainty may disrupt psychological well-
being and contribute to anxiety disorders [17]. This is 
why many newly diagnosed patients with MS 
experience elevated anxiety levels [17]. Studies have 
shown that anxiety levels decrease after the first year 
of diagnosis [17]. Whether or not anxiety levels remain 
high or become lower throughout disease duration 
varies in the literature. Some studies, using the 
Hospital Anxiety and Depression Scale (HADS) to 
screen for anxiety, found small inverse correlations 
between anxiety and disease duration [18]. 
Additionally, in longitudinal studies, levels of anxiety 
have been seen to decrease overtime from diagnosis 
[10]. This means that as the disease course continues, 
anxiety levels may decrease. Other studies, however, 
did not find any relationship between disease duration 
and anxiety [4, 15]. The current study measures the 
relationship between disease duration and anxiety in 
our outpatient center to determine if there is any 
significant association. 

Most studies in MS have found a positive 
association between anxiety and depression, similar to 
the general population, and indicating that these 2 
conditions may be associated with one another [10, 
18]. Moreover, Garfield’s study [14] showed a positive 
association between anxiety and depression levels, 
specifically using the HADS to screen for anxiety and 

depression. Further, Wood’s study [10] demonstrated 
that depression was unlikely to occur alone, and is 
often only accompanied by anxiety or fatigue in MS 
populations. Other studies have found that besides 
gender, depression was the only predictor of anxiety in 
MS using the HADS [14, 19-21]. Most studies seem to 
have found a positive correlation between anxiety and 
depression in MS populations [13, 18]. 

As compared to anxiety and depression, the 
relationship between anxiety and age in persons with 
MS varies in the literature. Some larger studies, using 
the HADS to screen for anxiety, did not find a 
correlation between anxiety and age [4, 18]. However, 
other studies have found an association between lower 
anxiety levels with older age [10] and higher anxiety 
levels with younger age [15]. This suggests that in MS 
populations, anxiety may decrease with age. 
Researchers have proposed that the reason for this 
may be that as one ages, treatment options have been 
established, social support structures may have 
developed and acceptance of MS may have occurred, 
thereby, altering one’s lifestyle to be more positive [10]. 
Generally, anxiety levels increase with age in the 
general population. However, in MS populations 
anxiety levels may be increased with younger people 
who are faced with a diagnosis and harder treatment 
decisions because of the long disease duration. The 
current study examines if age can influence anxiety 
levels in MS populations. 

More severe disease disability has been shown to 
be associated with depression but the association 
between disability and anxiety varies in the literature 
[5]. Many studies in this area have used the Expanded 
Disability Status Scale (EDSS), an objective measure 
of disability that is performed by a neurologist to track 
disability in MS populations [10]. Many studies, using 
the EDSS, have found no association between 
disability and anxiety reports [2, 4, 6]. In a longitudinal 
study, however, Woods’ study [10] did find higher 
EDSS scores to be associated with higher anxiety at 
cohort entry, but not related overtime. Interestingly, 
Nicholl’s study [12], which used the Guy’s Neurological 
Disability Scale (GNDS) did find an association 
between disability and anxiety. A different scale, 
entitled Patient Determined Disease Steps (PDDS) [22] 
was used in the current study and measures disability. 
The current study controls for disability status to ensure 
that it does not affect the variance in anxiety scores. 

Due to the high prevalence of anxiety in MS 
populations and the severe debilitation that MS can 
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cause, our study aims to add to the knowledge of 
anxiety and MS and determine if disease duration, 
depression or age are associated with anxiety scores in 
an outpatient suburban MS center. 

METHODS 

Participants 

The present study took place at the Barnabas 
Health Multiple Sclerosis Comprehensive Care Center 
and was approved by the Saint Barnabas Medical 
Center Medical Education and Clinical Research 
Committee. Patients were between the ages of 22 and 
71 with an average age of 45.81 (SD=0.87). Out of 160 
patients who participated in the study, 86% (n=137) 
were female. The mean disease duration was 11 years 
(SD=0.60). Eighty-two percent (n=131) had a diagnosis 
of RRMS, 14% (n=23) had a diagnosis of SPMS, and 
4% (n=6) had a diagnosis of PPMS. Patients were 
included if they had an MS diagnosis, had the ability to 
understand English, and were seen at the MS Center 
for follow up routine neurological visits. 

Procedure 

During routine appointments to the MS Center, 
patients filled out the HADS and the PDDS as routine 
standard of clinical care visits. One hundred and sixty 
patients with MS completed the HADS for anxiety and 
depression. Thirteen were removed due to incomplete 
questionnaires, defined as missing 1 or more 
questions. Demographic variables, such as race, 
gender, and age were retrospectively collected using 
the patients’ medical records. The neurologists 
determined disease duration. 

Measures 

The HADS was used to assess anxiety and 
depression. The HADS is a 14-item self-report 
instrument designed to screen for anxiety and 
depression in hospital settings. Each item is rated on a 
0 (“only occasionally”) to a 3 (“a great deal of the time”) 
point scoring level of agreement with the statement. 
Example of statements include: “Worrying thoughts go 
through my mind”. A total score is given independently 
for the subscales: 1) anxiety and 2) depression and the 
score for each subscale can range from 0 to 21. Total 
scores are calculated by adding the individual score for 
each question. Scores between 0-7 indicate a “normal 
case” or unlikely depression or anxiety, scores between 
8-9 indicate a “borderline case” or indicative of possible 

depression or anxiety, and scores above 10 indicate an 
“abnormal case” or reflecting probable anxiety or 
depression [9]. 

Although there are numerous self-report scales that 
are used to detect anxiety in medical populations, the 
HADS has been validated for use in MS populations 
[9], having good internal reliability in MS, with 
Chronbach alpha-values for anxiety, depression and 
total scores at 0.83, 0.77, 0.87 [13]. The HADS is 
appropriate as an anxiety screening in MS because it 
excludes somatic items, not allowing for patients to 
confuse those symptoms with anxiety [6].  

The PDDS is a patient derived, self-reported scale 
that measures neurological impairment. The PDDS is 
ranked on a 0-8 point scale where 0 indicates no 
disability from MS (E.g. “I may have some mild 
symptoms, mostly sensory due to MS but they do not 
limit my activity. If I do have an attack, I return to 
normal when the attack has passed”) and 8 indicates 
bedridden due to MS (E.g. “Unable to sit in a 
wheelchair for more than one hour”). Higher scores on 
the PDDS indicate a greater disability status. The 
PDDS has been strongly related to EDSS scores 
(r=0.87) [22].  

RESULTS 

Out of 160 patients with MS who completed the 
anxiety portion of the HADS, 19% reported abnormal 
anxiety (score = ≥10), 14% reported borderline cases 
of anxiety (score = 8-9), and 67% did not report anxiety 
(score = 0-7). The mean anxiety score was 6.29 (SD = 
4.36). PDDS scores ranged from 0 to 7 with a mean of 
2.09 (SD = 0.16).  

One hundred and fifty seven patients completed the 
depression portion of the HADS and 8.4% reported 
abnormal depression (score = ≥10), 10.1% reported 
borderline cases of depression (score = 8-9), and 
81.5% did not report depression (score = 0-7). The 
mean depression score was 4.22 (SD = 3.46). 

A Pearson correlation was preformed to determine 
whether there was a relationship between disease 
duration, depression and age with anxiety. Firstly, 
disease duration was not significantly related to anxiety 
(r=-.14, p=.08). Secondly, anxiety and depression 
scores were positively correlated (r=0.52, p< .001). 
Lastly, age was negatively related to anxiety (r=-0.24, 
p< .001). PDDS scores were not associated with 
anxiety scores.  
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A multiple hierarchal regression was performed to 
see if disease duration, depression and age could 
predict anxiety after controlling for disability status. 
Disease disability was entered first step, followed by 
disease duration, depression, and age in the second 
step.  

Disease disability was not significantly related to the 
outcome and therefore, it did not confound the results 
of the regression. The control predictor variables, 
depression and age, were significantly related to this 
outcome, (R2=.35, F(4,144)=19.26, p<0.001) (see 
Table 1). Depression and age explained 19% of the 
variance. The standardized partial regression 
coefficients indicated 2 statistically significant 
predictors, depression (β=.55, p=<.001) and age (β=-
.25, p=<.001). 

Table 1: Summary of Hierarchical Regression for 
Disease Duration, Depression and Age on 
Predicting Anxiety (N = 149) 

Variable B SEᵇ β 

Step 1 

Disease disability .102 .173 0.48 

Step 2 

Disease duration -.036 .044 -.061 

Depression .696 .090 .551* 

Age -.096 .031 -.247 * 

Note: R2 = 0.02 for step 1; ΔR2 = 0.330 and F change = 19.26, p = 0.00 for 
step 2. 
*p < 0.005. 

DISCUSSION 

A third of the MS patients in our sample reported 
more than average anxiety levels on the HADS. This is 
consistent with previous research that indicates that 
anxiety levels are higher in MS populations than the 
general public [3, 4, 13-15]. This percentage is also 
consistent with previous research using the HADS that 
reports anxiety levels to be between 25-41% [3, 18].  

This study used a patient reported PDDS and found 
that perceptions of disability are not related to reports 
of anxiety levels. This means that although patients 
may perceive their disease as less or more severe, it 
does not relate to how they report anxious symptoms. 
An interesting point about the PDDS is that currently 
minimal research exists on patients’ subjective 
perception of their disease, which is captured by the 
PDDS. Most studies in MS use the EDSS to measure 
neurological disability. 

Although the relationship between anxiety and 
disease duration varies in the literature [4, 10, 13-15, 
17, 18], our study found a weak negative relationship 
between the two, indicating that anxiety levels may be 
highest in the earlier stages of one’s disease course. 
However, disease duration did not account for variance 
in anxiety scores in the regression analysis. Since an 
inverse relationship exists, there is a need for empathy 
and sensitivity early on in a patient’s disease course. It 
seems that even after the initial shock of diagnosis 
passes, anxiety levels may remain high in the 
beginning of one’s disease course. Further research 
may want to investigate this relationship further with a 
larger sample to validate these findings. 

Results of the regression indicated that both higher 
depression scores and younger age significantly and 
independently predicted anxiety in this population, 
controlling for the effects of disability in this regression 
model. This means that high depression scores are a 
key predictor of higher anxiety levels. It is important for 
clinicians, on recognizing the presence of depression, 
to have awareness of the likely presence of anxiety, 
specifically in MS populations. More importantly, 
screening for depression as a comorbid condition at the 
time of diagnosis may allow for better treatment.  

Finally, younger age predicted anxiety levels 
indicating that younger people with MS had greater risk 
of anxiety. In accordance with previous research, this 
may be because initially, patients have not developed 
adequate social support mechanisms and coping 
methods useful for mitigating anxiety [10]. Moreover, 
we suggest that when one is faced with a progressive 
disease at a young age, one may be anxious to the 
limitations and restrictions that he or she has at a 
younger age. 

FUTURE WORK 

Treatment for anxiety in MS is under researched 
[15] and while the present study recognizes that 
anxiety is prevalent, future studies should focus on 
successful interventions and implementation 
techniques specific to MS populations. Although self-
report measures are useful and cost effective, they 
cannot alone classify symptomologies. This study 
relied on self-reported information and results may 
have inherent biases, yet they still may be useful as 
screening instruments. Screening for these symptoms 
as a comorbid condition rather than a result of the 
diagnosis is important prior to diagnosis being given. 
As well, exposure to psychologists or psychiatric 
treatment was not controlled for, so anxiety levels may 
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have been further reduced in these people, 
confounding the results. 

Similar to prior research in MS populations, there 
was an over representation of women in our sample 
and this reflects MS populations. Further work should 
attempt to screen an equal number of patients in each 
gender category since this may have biased our 
results.  

CONCLUSIONS 

A third of the MS patients in our sample reported 
higher than average anxiety levels on the HADS. The 
most significant predictors of anxiety in our cohort were 
higher depression scores and younger age. The 
current study suggests that anxiety levels should be 
assessed, especially at earlier stages of MS and 
younger ages. MS is the most common neurological 
disease among young adults [23]. The significance of 
anxiety treatment and care has major potential to 
improve quality of life for persons with MS and 
therefore, it is important for clinicians to assess and 
manage anxiety levels from time of diagnosis [18].  
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