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Background: It has been observed that patients with multiple sclerosis (MS), who have psy-

chiatric and physical comorbidities such as depression and COPD, have an increased risk of 

experiencing more pain. In this study, we have distinguished between pain intensity and pain 

affect, as the latter, particularly, requires treatment. Furthermore, while pain and comorbidities 

have been assessed using questionnaires, this is possibly a less reliable method for those who 

are cognitively vulnerable. 

Objective: The aim of this study was to determine whether psychiatric and physical comorbidi-

ties can predict pain intensity and pain affect in MS patients, susceptible to cognitive impairment.

Methods: Ninety-four patients with MS and 80 control participants participated in this cross-

sectional study. Besides depression and anxiety, 47 additional comorbidities were extracted 

from patients’ medical records. Depression and anxiety were assessed using the Beck Depres-

sion Inventory and the Symptom Check List-90. Pain was assessed using the Number of Words 

Chosen Affective, Coloured Analog Scale, and the Faces Pain Scale. Cognitive functions, for 

example, memory and executive functions, were assessed using several neuropsychological tests.

Results: The main findings indicate that psychiatric comorbidities (depression and anxiety) 

predict both pain intensity and pain affect and that total physical comorbidity predicts only pain 

affect in MS patients, susceptible to cognitive impairment.

Conclusion: Both psychiatric and physical comorbidities predict pain affect. All three clinical 

outcomes enhance MS patients’ suffering. 

Keywords: multiple sclerosis, pain, comorbidities, mood, cognition

Introduction
Although multiple sclerosis (MS) is categorized into four subtypes ( relapsing-remitting 

MS, primary-progressive MS, secondary-progressive MS, and progressive-relapsing 

MS), shared clinical symptoms include disturbances in motor activity (e.g., weakness 

and spasticity), sensory functioning (e.g., pain), visual functions (e.g., diplopia and 

optic neuritis), and cognition.1,2

However, clinical outcomes of MS show significant variation.3 One of the reasons 

for variations observed in clinical outcomes may be the comorbidity.3 It is well known 

that patients with MS suffer more from comorbid diseases compared to controls.4 More 

specifically, it has been shown that, irrespective of the subtype, the most prevalent 

comorbidities of MS include psychiatric comorbidities, such as depression and anxiety, 

and physical comorbidities, such as chronic lung disease, hypertension, hyperlipidemia, 

heart disease, and diabetes.3 Marrie3 further states that the prevalence of “physical” 
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comorbidities may increase further during the progression 

of the disease. In contrast, the prevalence of “psychiatric” 

comorbidities, such as depression, anxiety, schizophrenia, 

and bipolar disorder, may remain constant as has been 

observed in MS patients over a 10-year period.5 

It is clinically relevant to examine the influence of both 

psychiatric and physical comorbidities on the progression of 

MS, as some of the effects can be treated.6 For example, a 

close relationship between depression, anxiety, and pain has 

been observed in MS.7 In this Drulovic et al7 study, anxiety 

predicted pain. Depression may predict pain indirectly by 

predicting anxiety in MS patients.8 Pain in MS can be caused 

by painful conditions including osteoarthritis, lower back 

pain, migraines, spinal cord injury, and HIV infection9 or by 

the disease process itself, i.e., through demyelination of pain-

related neuronal circuits.10 Concerning the central neuropathic 

pain, ~30% of MS patients suffer from central/neuropathic 

pain, e.g., trigeminal neuralgia and migraines.11 Irrespective 

of its nature, pain has a negative influence on the quality of 

life and causes further physical disability. It is also associated 

with poorer sleep patterns and reduces the ability to work.12,13 

In the present study, we have distinguished between 

pain intensity and pain affect. Patients seek medical help to 

reduce suffering, particularly in the case of pain affect.14 In 

the literature, pain intensity and pain affect have also been 

termed sensory-discriminative and motivational-affective 

aspects of pain, respectively.15 Within this scope, the sensory-

discriminative aspects of pain are related to pain threshold 

and motivational-affective aspects of pain to pain toler-

ance.15 In the central nervous system, the sensory-discrimi-

native aspects are processed by the lateral pain system and 

motivational-affective aspects by the medial pain system.16 

Based on the neuropathology, the medial pain system could 

be influenced in MS patients, and, as a result, these patients 

could experience more pain (pain affect).17 Because pain 

affect, particularly, is associated with chronic pain, we can 

argue that MS patients who suffer from chronic physical 

comorbidities also suffer more from pain affect.

Because of the assumed negative impact of physical 

comorbidities on pain affect, it is therefore potentially 

relevant to look not for possible psychiatric comorbidities 

such as depression and anxiety that may predict pain only. A 

number of studies have investigated the relationship between 

pain and comorbidity in MS. For example, MS patients with 

physical comorbidities, such as COPD as well as autoimmune 

and thyroid diseases, have an increased risk of experiencing 

more pain.18 In this latter study, osteoporosis and rheuma-

toid arthritis pain and comorbidities were assessed using a 

validated questionnaire.18 The “Self-Report Comorbidity 

Questionnaire”19 refers to medical terms such as Sjögren’s 

syndrome and thyroid disease, and the results show that the 

patients were capable of answering this questionnaire. There 

was no indication that the patients were cognitively impaired, 

which is important when answering a questionnaire. However, 

for MS patients, susceptible to cognitive impairment, this 

method of gathering information might be more difficult as 

cognitive decline is present in ~54%–65% of MS patients.20

Therefore, in the present study with MS patients, suscep-

tible to cognitive impairment, we carefully monitored medi-

cal records for the presence of comorbidities. In Fiest et al’s 

study,18 pain was assessed using another questionnaire – the 

Health Utilities Index (Mark III, version). We administered 

Visual Analog Scales, Faces Pain Scale, and a list of words that 

characterize the nature of the pain experienced by the patient. 

Although the validity of these scales has not yet been examined 

in patients with MS, combination of these scales has been used 

in various studies, including cognitively impaired patients. 

For example, in one study, 75%–100% of patients in the early 

stages of Alzheimer’s disease who participated were able to 

comprehend the concept of the scales.21 The results observed in 

our studies when administering Visual Analog Scales and Faces 

Pain Scale to Alzheimer patients suggest an unchanged pain 

threshold and an increased pain tolerance, a distinction that was 

confirmed in a study applying experimental pain stimuli, i.e., 

electrical stimulation and ischemia.22 Finally, a Visual Analog 

Scale was used in a previous study on pain in MS patients.7 

To summarize, the goal of the present study was to inves-

tigate the relationship between pain intensity, pain affect, 

and comorbidities in MS patients, susceptible to cognitive 

impairment, by assessing pain intensity and pain affect by 

Visual Analog Scales and a Verbal Pain Scale, and by map-

ping the comorbidities through medical records. A positive 

relationship between pain – and pain affect in particular – and 

comorbidities is expected. 

Methods
Study design
This cross-sectional study is part of a larger study investi-

gating the relationship between pain and cognition in MS. 

Participants
The current study consisted of 94 patients with MS and 80 

control participants, matched for age. The control group 

served as a reference group concerning cognitive functioning, 

comorbidities, pain, and mood. A neurologist diagnosed all 

patients. MS patients were enrolled and examined either at 
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Nieuw Unicum, a center for the professional community care 

of clients with primarily physical disabilities, Zandvoort, the 

Netherlands, or from the personal environment of the inves-

tigators. The control participants were also enrolled from the 

personal environment of the investigators. We performed a 

power analysis, with a set a of 0.05 and b of 0.80, and expected 

small to moderate effect sizes of regression coefficients for 

the main predictors (mood and comorbidities) on the main 

outcome parameters (pain intensity and pain affect), resulting 

in a required minimal sample size of 72. In each group, we 

included more patients to accommodate possible dropouts. 

The principal investigator trained each student extensively, 

to maximize interrater reliability in administration of the tests. 

For more details regarding the age of participants and for data 

on the percentages of male and female participants, see Table 1.

Education
Both the MS patients and the control participants were 

screened for education. Education was divided into five cat-

egories: elementary school not finished (score=1), elementary 

school (score=2), lower secondary school (score=3), higher 

secondary school (score=4), and higher vocational training for 

18+ years/university (score=5). For data analysis, see Table 1. 

Global cognitive functioning
Global cognitive functioning was assessed using the Mini 

Mental State Examination (MMSE).23 Scores are presented 

as percentage. This procedure is meant to obtain a reliable 

MMSE score, as the number of MMSE items that had to be 

left out differed for each patient due to motor disturbances 

(minimum score=0, maximum score=100). A percentage 

<83% indicates cognitive decline (a score of 83% is identi-

cal to a standard MMSE score of 25, with a maximum score 

of 30). There was no minimum threshold of available items. 

For data analysis, see Table 1.

Specific cognitive functions
For verbal long-term memory, we administered the Eight-

Words Test.24 This test comprises three conditions: immediate 

recall, delayed recall, and recognition. For nonverbal long-

term memory, the Rivermead Behavioural Memory Test 

Faces and Pictures was applied.25 Executive functions were 

also assessed: set-shifting using Word Fluency and Rule-Shift 

Cards, working memory using Digit Span Backward, and 

planning using Key Search Test. These tests are part of the 

Behavioural Assessment of the Dysexecutive Syndrome.26 

For further details, see the study by Scherder et al.27 Data 

are presented in Table 1.

Exclusion criteria
Participants were excluded if they had a history of alcohol-

ism, cerebral trauma, normal pressure hydrocephalus, disor-

ders of the central nervous system apart from MS, neoplasms, 

or disturbances of consciousness. 

Table 1 Age, education, the MMSE, assessing global cognitive functioning and neuropsychological tests that assess memory and 
executive functions

Demographics, global and specific 
cognitive functions, analgesics

MS group Control group Statistics

N % SD N % SD c2 p-value

Male 35/94 37.2 27/80 33.8 0.23 <0.64

N M SD N M SD T df p-value

Age 94 51.06 9.51 80 48.79 10.49 1.50 172 <0.14
Education 89 3.51 0.76 80 3.50 0.78 0.05 167 <0.97
MMSE (%) 94 89.64 12.37 80 97.40 3.84 5.39 172 <0.001
Memory
Eight-Words Test

Immediate recall 93 29.32 6.78 78 34.08 3.83 5.50 169 <0.001
Delayed recall 94 4.38 2.44 78 6.46 1.42 6.64 170 <0.001
Recognition 94 14.59 2.30 78 15.67 0.85 3.94 170 <0.001

RBMT faces 88 13.68 5.89 80 18.23 2.62 6.35 166 <0.002
RBMT pictures 91 36.00 6.70 80 38.60 2.14 3.32 169 <0.001
Executive functions

Word Fluency 89 35.28 14.03 80 44.10 11.04 4.51 167 <0.001
Rule-Shift Cards 88 3.03 1.22 80 3.46 0.86 2.61 166 <0.02
Digit Span Backward 92 5.13 2.07 71 6.24 1.90 3.52 161 <0.002
Key Search Test 79 11.42 3.62 80 11.50 3.46 0.15 157 <0.89

Abbreviations: df, degrees of freedom; M, mean; MS, multiple sclerosis; MMSE, Mini Mental State Examination; RBMT, Rivermead Behavioural Memory Test.
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Medication
The use of the following analgesics was noted (score 0=no 

use, score 1=in use) to evaluate the possible influence on pain 

experience: baclofen, paracetamol, diclofenac, naproxen, ibu-

profen, and cannabis. Besides pain medication, medication 

prescribed for major comorbidities, such as cardiovascular 

diseases, respiratory diseases, and gastrointestinal diseases, 

was also noted. Only pain medication was included in data 

analysis (Table 2). 

Informed consent
The study was approved by the VU Medical Centre’s Medical 

Ethical Committee. The MS patients and control participants 

were extensively informed about the aims and procedures of 

the investigation, and they were asked to sign an informed 

consent form. After obtaining permission, neuropsychologi-

cal tests, vital sensibility tests, and pain perception tests were 

performed. 

In addition, the study has been carried out in accordance 

with the Code of Ethics of the World Medical Association 

(Declaration of Helsinki). 

Materials and procedure
Mood
Depression and anxiety are factors that are already known 

to be related to pain experience.28 Therefore, in the pres-

ent study, mood was analyzed separately from the other 

comorbidities. Three questionnaires were administered: the 

Beck Depression Inventory (minimum score=0, maximum 

score=63),29,30 Symptom Check List-90 (SCL-90) anxiety 

subscale (minimum score=0, maximum score=40),31 and 

SCL-90 depression subscale (minimum score=0, maximum 

score=52).32 The scores of these three scales were converted 

into z-scores to obtain a composite domain score for mood 

(Cronbach’s a=0.85). See Table 3 for data analysis.

Pain
Number of Words Chosen-Affective (NWC-A)
The NWC-A33 is part of the McGill Pain Questionnaire 

(Dutch version) and it addresses the affective components of 

pain. This subscale is composed of five separate subgroups 

of three affective words. The participants are asked to select 

one word out of each subgroup that best describes his or her 

pain (minimum score=0, maximum score=15). As our patients 

might suffer from a mild to moderate decline in both cogni-

tion and motor capacities, we did not use other parts of the 

McGill Questionnaire, as they appeal either to memory (“pain 

on most days”) or fine motor functions (Visual Analog Scale).

Coloured Analog Scale (CAS) 
The CAS34 is a Visual Analog Scale applied in two forms: 

one measures the intensity of pain (CAS intensity) and the 

other measures the suffering due to pain (CAS affect). It 

has a plastic slide that can be moved from the bottom (no 

pain: light pink color) to the top (worst pain: dark red color) 

to assess the participant’s pain. The scores are converted to 

Table 2 Percentages and chi-square tests regarding pain medication in both MS group and controls

Pain medication MS group Controls Statistics

N % N % c2 Fisher’s exact test

Baclofen 25 33.8 0 0 27.88 0.001
Paracetamol 20 27.0 1 1.5 18.37 0.001
Diclofenac 3 4.0 2 2.9 0.12 1.00
Naproxyn 1 1.4 0 0 0.93 1.00
Ibuprofen 3 4.1 0 0 2.82 0.25
Cannabis 4 13.3 0 0 10.53 0.007

Abbreviation: MS, multiple sclerosis.

Table 3 Means, SDs, and Mann–Whitney U tests regarding depression and anxiety in patients with multiple sclerosis (MS) and persons 
without MS (controls)

Mood MS group Controls Mann–Whitney U test

N M SD N M SD Z p-value 

BDI 92 7.58 5.07 79 4.75 4.39 −4.28 <0.001
SCL-90 anxiety 92 13.86 4.58 80 11.89 2.47 −3.25 <0.001
SCL-90 depression 93 22.74 7.47 80 18.74 4.47 −4.32 <0.001
Mood domain 91 44.33 15.17 79 35.38 9.82 −4.59 <0.001

Abbreviations: BDI, Beck Depression Inventory; M, mean; SCL-90, Symptom Check List-90.
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a 0–10 scale (0=no pain, 10=severe pain) to measure the 

intensity of pain or suffering due to pain. 

Faces Pain Scale (FPS) 
The MS patients and control participants indicated how much 

pain they experienced by choosing one of seven different 

faces, which all expressed different levels of pain35 (0=no 

pain, 6=severe pain). A participant was considered to be 

“pain free” when the score was zero on all four pain scales.

The scores of these four scales were converted into 

z-scores to obtain a composite domain score for pain (Cron-

bach’s a=0.93). To examine a possible relationship between 

pain and comorbidity in more detail, two pain subdomains 

were composed within the group of MS patients experienc-

ing pain. The scores of the CAS intensity and FPS were 

converted into z-scores to obtain a pain domain “intensity” 

(Cronbach’s a=0.89), whereas the scores of the CAS suffering 

and NWC-A were converted into z-scores to obtain a pain 

domain “affect” (Cronbach’s a=0.83). For data analysis, see 

Table 4.

Comorbidity
The following comorbidities were taken into account: 

cardiovascular diseases (arteriosclerosis, arrhythmias, 

hypertension, hypotension, deep vein thrombosis, peripheral 

vascular diseases, congestive heart failure), endocrinological 

and metabolic disorders (hyperthyroidism, hypothyroidism, 

diabetes mellitus), neurological disorders (aphasia, transient 

ischemic attack, cerebrovascular accident, hemiplegia, 

quadriplegia, paraplegia, epilepsy, traumatic brain injury, 

migraine), eye disorders (cataract, diabetic retinopathy, glau-

coma, macular degeneration), infections (antibiotic resistant 

infection, clostridium difficile colitis, HIV infection, pneu-

monia, airway infection, sepsis, sexually transmitted diseases, 

conjunctivitis, urinary tract infection, viral hepatitis, wound 

infection), internal disorders (asthma, COPD/emphysema, 

renal failure, anemia, gastrointestinal disorders), disorders 

of the musculoskeletal system (movement disorders, rheu-

matic disorders, hip fracture, osteoporosis, pathological bone 

fracture, limb amputation), and psychiatric disorders other 

than mood (schizophrenia, bipolar disorder). Each separate 

comorbidity was scored as follows: 0=absent, 1=present. All 

scores were added up, providing a total comorbidity score. In 

Table 5, results of the data analysis are presented.

Procedure
The mood and pain scales were administered at the same time 

in a single session. The total duration of the administration of 

the questionnaires and scales was ~30 min. All participants 

were able to complete the scales and questionnaires. In terms 

of pain, the subjects were asked about their level of pain 

during the last week. 

Data analyses
The SPSS-PC program was used for data analyses. First, pos-

sible differences between both groups concerning pain and 

mood were analyzed by means of a multivariate analysis of 

covariance (MANCOVA), with mood as a covariate. Possible 

differences between both groups concerning pain medication 

and comorbidity were analyzed by means of chi-square tests. 

As some cells had a low cell count, especially in the control 

Table 5 Percentages and chi-square tests regarding comorbidity in patients with multiple sclerosis (MS) and persons without MS 
(controls)

Physical comorbidities MS group Controls Statistics

N % n % c2(1) Fisher’s Exact Test

Cardiovascular diseases 8 10.8 8 12.3 0.08 0.80
Endocrinological/metabolic disorders 6 8.1 2 3.1 1.62 0.29
Neurological disorders 5 6.8 3 4.6 0.29 0.73
Eye disorders 0 0.0 1 1.5 1.15 0.47
Infections 5 6.8 2 3.1 0.98 0.45
Internal disorders 6 8.1 9 13.8 1.18 0.30
Musculoskeletal disorders 6 8.2 19 29.2 10.23 0.003

Table 4 Adjusted means and SDs regarding pain affect and pain 
intensity in patients with MS and in persons without MS

Pain affect MS group Controls

N M SD N M SD

CAS affect 90 2.63 2.93 77 0.86 1.84
NWC-A 91 3.85 4.07 79 1.09 2.02
Domain 87 6.48 6.36 76 1.96 3.44

Pain intensity
CAS intensity 93 2.94 2.79 79 1.02 1.83
FPS 84 1.90 1.81 79 0.63 1.16
Domain 74 4.88 4.31 79 1.65 2.81

Abbreviations: CAS, Coloured Analog Scale; FPS, Faces Pain Scale; M, mean; MS, 
multiple sclerosis; NWC-A, Number of Words Chosen Affective.
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group, statistical significance was established by means of 

Fischer’s exact tests (two-tailed). Mann–Whitney U tests 

were applied for mood and Student’s t-tests for analyzing 

differences in age and scores on specific cognitive tests. The 

relationship between pain and comorbidity was analyzed by a 

hierarchical linear regression analysis, one model predicting 

pain intensity and one predicting pain affect. In the first step, 

mood was added as a predictor, and in the second step, the 

total comorbidity domain was entered. Adjusted R2 and R2 

are reported as measures of model fit and ∆R2 as a measure 

of the effect of comorbidity on pain while controlling for 

mood. A significance level of p<0.05 was applied.

Results
Demographics, global and specific 
cognitive functioning, and use of 
analgesics
As can be seen in Table 1, the groups did not differ signifi-

cantly in terms of age, gender, and education. However, both 

groups showed a significant difference regarding global cog-

nitive functioning, measured by the MMSE. In addition, MS 

patients scored significantly lower on all tests for memory and 

executive functions, except on the Key Search Test.

Pain medication
Data analyses using chi-square tests showed that the MS 

patients used significantly more baclofen, paracetamol, and 

cannabis compared to the controls (see Table 2 for percent-

ages, chi-square, and Fisher exact tests).

Psychiatric comorbidities: mood domain
Psychiatric comorbidities other than mood, i.e., schizophrenia 

and bipolar disorders, were not present in both groups. There-

fore, we analyzed depression and anxiety. Mann–Whitney U 

tests revealed that the patients with MS suffered significantly 

more from depression and anxiety than the control group (for 

means, SDs, and Mann–Whitney U tests for separate scales 

and domains, see Table 3).

Pain experience
A MANCOVA, with mood domain as a covariate, showed 

a main effect for group (F[2,146]=7.36, p<0.002). Uni-

variate F-tests showed similar findings, with pain intensity 

domain (F[1,138]=18.73, p<0.001) and pain affect domain 

(F[1,138]=15.99, p<0.001). Adjusted mean scores (Table 4) 

showed that MS patients experienced significantly more pain 

affect and pain intensity when controlled for mood than the 

controls.

Total and separate physical comorbidities
The total physical comorbidity domain differed significantly 

between both groups (chi-square=24.09, df=7, p<0.002). As 

can be seen from Table 5, illustrating each separate physical 

comorbidity, only musculoskeletal disorders (movement 

disorders other than MS, rheumatic disorders, hip fracture, 

osteoporosis, pathological bone fracture, limb amputation) 

occurred significantly more in the controls (p<0.005). 

Relationship between total comorbidity, 
mood, and pain in MS patients
Pain intensity domain 
In Model 1, mood was the significant predictor of pain 

intensity (p<0.02), whose variance was 11%. Adding total 

comorbidity as a predictor in Model 2 did not significantly 

increase the explained variance (Table 6). 

Pain affect domain
In Model 1, similar to the pain intensity domain, data analyses 

showed that mood significantly explained 10% of the variance 

(p<0. 02) (Table 7), and in Model 2, comorbidity was added 

as a predictor. Comorbidity significantly explained 6% of the 

variance in pain affect (Table 7).

Discussion
The main goal of the present study was to examine whether a 

positive relationship exists between psychiatric and physical 

comorbidities, pain intensity, and pain affect in MS patients. 

Table 6 Hierarchical regression analysis predicting pain intensity (dependent variable) with mood and total physical comorbidity as 
predictors in a subsample of patients with multiple sclerosis (N=62)

Pain intensity β (SE) t p-value F df p-value R2
adj R2 ΔR2 

Model 1 5.02 1.60 0.03 0.06 0.08 n/a
Mood 0.28 (0.09) 2.24 0.03
Model 2 1.03 1.59 0.32 0.06 0.09 0.02
Mood 0.26 (0.09) 2.10 0.04
Total physical comorbidity 0.13 (0.16) 1.01 0.32

Abbreviations: df, degrees of freedom; n/a, not applicable; SE, standard error.
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If so, the mere presence of comorbidities could alert medical 

staff to the presence of pain, especially in those MS patients 

who are cognitively vulnerable. 

As psychiatric comorbidities such as schizophrenia and 

bipolar disorders were not present in the MS group, we ana-

lyzed whether psychiatric comorbidity mood, consisting of 

anxiety and depression, and total physical comorbidity could 

predict pain intensity, pain affect, or both. 

The main findings of this study are twofold. First, mood 

appears to be a significant predictor of both pain intensity 

and pain affect. A close relationship between mood and pain 

in MS has been observed in an earlier study.7 In their study, 

Drulovic et al7 used a numerical Visual Analog Scale to assess 

the intensity of pain (there was no separate assessment of pain 

affect). A close relationship between pain and depression, 

for example, is also reflected in the analgesic effect of anti-

depressive medication,36 and in the anti-depressive effect of 

analgesics, e.g., Tramadol, in patients with lower back pain.37 

In MS, anti-depressants are administered for pain treatment 

in general.38 Apart from its relationship with pain, depres-

sion and anxiety should be the primary focus of treatment 

from the onset of diagnosis, considering the high incidence.3 

The second finding shows that total physical comorbidity 

was only a significant predictor of pain affect and not of pain 

intensity. A possible underlying mechanism for this could be 

that both physical comorbidities, such as hypertension and 

chronic lung disease, and chronic pain are considered stressful 

events, which consequently may increase the burden of MS 

patients.39,40 Suffering from pain (i.e., pain affect) is known to 

be stressful, particularly when it is not adequately controlled.41 

In the Janssen et al study, not being able to manage pain 

caused several stress-related physiological reactions, like an 

increase in heart rate response. However, it did not increase 

pain intensity. With regard to pain, the present findings show 

that MS patients experience significantly more pain intensity 

and pain affect than persons without MS, despite the fact that 

they used significantly more analgesics. The majority of the 

MS patients used baclofen (33.8%), which is understandable 

considering the high prevalence of central/neuropathic pain 

and tonic spasms in MS.11 The same holds for cannabis.42

More remarkable is that 27% of the MS patients used 

paracetamol (acetaminophen), most commonly prescribed 

for joint pain and myalgia,43 which is not effective in the 

treatment of central/neuropathic pain. It is unlikely that the 

patients in our sample suffered mostly from joint pain and 

myalgia, as musculoskeletal disorders (mainly neck and 

shoulder pain, lower back pain, muscle aches) occurred sig-

nificantly more frequently in the control group. This might 

partly explain why the MS patients in the present study still 

indicated that they suffered significantly more from pain than 

those without MS. More adequate pain treatment prevent-

ing the possible undertreatment of pain can be achieved by 

increasing patients’ self-efficacy and own pain management, 

among other methods.44 

Although the distinction made in this study between 

pain intensity and pain affect seems somewhat arbitrary, 

the distinction is a known phenomenon in pain research. In 

the brain, areas involved in the processing of pain intensity, 

e.g., primary and secondary somatosensory cortices (lateral 

pain system), are distinct from those processing the affective 

components of pain, e.g., the parahippocampal gyrus and the 

amygdala (medial pain system).45 Experimental pain studies 

also show a distinction between both aspects of pain. For 

example, heat was applied to healthy adults to assess pain 

intensity and pain affect.46 The results suggest that those 

suffering less from pain affect scored higher on a resilience 

scale. Interestingly, in a study conducted by Carvalho et al47 

it was found that depression and anxiety can lower patients’ 

resilience, especially in patients suffering from cardiovascular 

disease. Within the scope of our study of MS patients, we, 

therefore, argue that effective treatment of depression and 

anxiety may enhance resilience, with a positive effect on 

pain affect. 

Finally, we included MS patients who were cognitively 

vulnerable. For cognitively “unimpaired” MS patients, 

application of a questionnaire such as the “Self-Report 

Table 7 Hierarchical regression analysis predicting pain affect (dependent variable) with mood and total physical comorbidity in a 
subsample of patients with MS (N=67)

Pain affect β (SE) t p-value F df p-value R2
adj R2 ΔR2

Model 1 4.21 1.65 0.04 0.05 0.06 n/a
Mood 0.25 (0.08) 2.05 0.04
Model 2 5.76 2.62 0.005 0.13 0.16 0.06
Mood 0.24 (0.08) 2.02 0.05
Total physical comorbidity 0.27 (0.14) 2.35 0.02

Abbreviations: df, degrees of freedom; MS, multiple sclerosis; n/a, not applicable; SE, standard error.
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Comorbidity Questionnaire”19 appeared to be most ade-

quate.18 However, such a questionnaire appeals to, among 

other aspects, long-term episodic memory. For example, 

the patient must remember the year of the diagnosis and 

the exact names of the diagnosis, e.g., Sjögren’s syndrome, 

anemia, and degenerative arthritis. These names might have 

been explicitly mentioned to them a number of years ago. The 

participants in our study showed a significant impairment in 

episodic memory compared to the control group (Table 1). 

For that reason, we carefully monitored the medical records 

for the presence of both psychiatric and physical comorbidi-

ties. We applied Visual Analog Scales and questionnaires in 

the present study to assess pain intensity and affect as well as 

depression and anxiety. However, these data collection instru-

ments are not suitable for long-term memory, but they assess 

pain experienced during the last week only. Moreover, these 

instruments have been applied to MS patients7 and patients in 

the early stages of dementia.21 The reliability of these instru-

ments has been confirmed in an experimental pain study.22

Limitations
The first limitation of the present study is that we did not 

differentiate between the various subtypes of MS nor could 

we provide the Expanded Disability Status scale (EDSS)48 

or disease duration for all patients. Unfortunately, this infor-

mation was not always available in the medical records. An 

attenuating circumstance is that data from a comprehensive 

meta-analysis49 suggest that the various subtypes of MS do 

not differ with respect to the prevalence of overall pain and 

headaches. However, the authors emphasize that the number 

of studies included was limited and more studies are needed. 

Indeed, one could expect a difference in pain experience 

between the various subgroups of MS. The cognitive profiles 

differ between chronic-progressive and relapsing-remitting 

subtypes,50 for example, and the neuronal systems that are 

involved in cognitive processes show considerable overlap 

with the neuronal systems processing pain.17 Concerning the 

relationship between EDSS, disease progression, and pain, 

Foley et al49 described a study in which the prevalence of pain 

increased over a period of 5 years, particularly in patients 

with a declining EDSS scale.51 In that study, no distinction 

between various subgroups of MS was made.

The second limitation might be the use of Visual Ana-

log Scales, Faces Pain Scale, and Verbal Pain Affect Scale, 

although they have been used in previous studies involving 

cognitively impaired patients and also in a previous study 

on pain in MS.7 For future studies, we recommend that more 

reliable methods, such as Quantitative Sensory Testing and 

heat and cold threshold determination, be used.

The third limitation might be that non-MS instruments 

were used to assess cognition. In particular, the MMSE 

appears to be less sensitive for cognitive impairment in 

MS than other global cognitive assessment tools,52 such as 

the Brief International Cognitive Assessment for Multiple 

Sclerosis (BICAMS).53 The BICAMS consists of three 

neuropsychological tests: Symbol Digit Modalities Test 

(which only takes 5 min to complete) and, if more time is 

available, the California Verbal Learning Test and the Brief 

Visuospatial Memory Test (which takes an additional 10 min 

to complete). In the present study, in the context of a larger 

study on the relation between pain and cognition in MS, we 

selected a more extensive neuropsychological test battery 

to answer specific research questions.

The fourth limitation is that we did not control for fatigue. 

Not only does fatigue occur in the majority of MS patients – it 

is considered to be one of the most disabling symptoms of 

MS54 – but a relationship between fatigue, pain, and cognition 

has also been previously described.55 A positive relation-

ship between pain and fatigue, and a negative relationship 

between cognitive functioning and both pain and fatigue, was 

observed.55 Within the scope of the present study, it would 

be interesting to examine whether the relationship between 

fatigue and pain affect is stronger than between fatigue and 

pain intensity in MS patients. 

Finally, it would have been more informative if we had 

identified various types of pain, according to the classification 

proposed by O’Connor et al,56 such as trigeminal neuralgias, 

migraine, painful tonic spasm, back pain, and headache. The 

clinical relevance of such a classification is that each type of 

pain might require a different treatment approach.

Conclusion
Psychiatric and physical comorbidities and pain affect may 

enhance MS patients’ suffering. Assessment of the various 

aspects of pain is complex, particularly in MS patients, 

susceptible to cognitive impairment. Our findings might 

therefore be of relevance for the clinician, to optimize pain 

assessment and treatment.
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