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Abstract  

This paper discusses some of the main methodological challenges involved in carrying out 

research on pain, especially pain experienced by people with multiple sclerosis (MS). It starts 

by arguing the most common challenges in pain related research methodology, which will form 

the framework of this article. Within this framework, the issues include pain definition, the 

self-reported nature of pain, the complex and multidimensional nature of pain, confounders, 

study design, and other methodological challenges faced by researchers in using assessment 

tools and scales. Presenting a universal framework for pain measurement, suggesting 

appropriate study design, and using comprehensive assessment and appropriate statistical 

method to analyze the collected data will be the main solutions for those challenges that are 

discussing at the end of this paper. Finally, paper will end with a conclusion of study's 

implications and significance. 

Keywords: Methodological challenges, Pain assessment, Multiple sclerosis, Disability, 

Structure equation modeling

Introduction  

Pain is a common health problem such that 

29% of Canadians in the general population 

report significant chronic pain (1). The field 

of pain research is becoming increasingly 

important. Pain is commonly measured in 

inpatient and outpatient settings, and is 

managed to some extent by most health care 

professionals. Therefore, it is not surprising 

that there should be an extensive amount of 

attention concerning the research on pain. 

Dealing with pain presents unique 

challenges. In 1995, the American Pain 

Society (APS) set out guidelines indicating 

that a first step in improving the treatment 

of pain is its adequate measurement. Pain 

cannot be relieved unless pain has been 

correctly assessed (2), and similarity pain 

cannot be correctly measured without 

appropriate study design. Presentation of 

collected data and interpretation of results 

using appropriate statistical methods are 

also important parts of the most quality 

assessment process that need to be taken 

into consideration when study on pain. 

Understanding of the complex nature and 

interactive mechanisms underlying pain 

symptom and its related factors has the 

potential to enhance pain management.  

The purpose of this paper is to provide an 

overview of the main aspects of existing 

challenges inherent in measuring pain and 

discuss proposed approaches to dealing 

with those challenges.  

Challenges  

Pain definition 

Pain definition is not as straightforward as 

it might first appear (3). The International 
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Association for the Study of Pain (IASP) 

defines pain as “an unpleasant sensory and 

emotional experience associated with 

actual or potential tissue damage, or 

described in terms of such damage” (4). 

Pain is often perceived as mysterious 

symptom that varies in quality, duration, 

severity, and location (5). Therefore, there 

is always an issue about which dimension 

of pain can be considered as the best 

illustration of pain. For example, pain can 

be described in terms of its intensity (i.e. 

how much pain), its quality (e.g. if it is 

burning, aching, dull, sharp, etc.), its 

duration (i.e. how long pain lasts), or its 

distribution (6, 7). Most of the studies on 

pain, however, either have not provided a 

definition for pain experience, or vary 

considerably on pain definition, with some 

requiring a specific pain duration or 

severity, and others not specifying the 

criteria used to determine the presence of 

pain (8).  

In addition, many of studies on pain have 

not distinguish acute pain from chronic 

pain, nor provided similar definitions for 

what constitutes being classified as having 

chronic or acute pain (9). This causes 

variation in the results of the different 

studies. For example, in one community-

based study, 44% of 442 persons with MS 

were categorized as having chronic pain 

(10). This prevalence rate was lower than 

many other studies of pain in MS because 

the definition used for including 

participants as having chronic pain in this 

study was more restrictive than many other 

studies. In this study it was required that 

respondents define their pain as both 

persistent and bothersome for a 3-month 

time period, while other studies have 

assessed pain prevalence in shorter time 

(11).  

Moreover, although persons may 

experience many forms of pain with 

multiple etiologies, type of pain and the 

way pain is classified are not well 

recognized in many studies (9). For 

example, some studies include any type of 

pain, while others exclude certain types of 

pain from consideration, such as headache, 

or visceral pain (5). Uncertainty about the 

extent of the pain type makes it difficult to 

determine whether symptoms are more 

consistent with one condition or multiple 

conditions (12). For instance, it is important 

to note that the overlapping 

symptomatology between headache and 

musculoskeletal pain, or other symptoms 

increase the occurrence of a second pain.  

Dissimilar points of view regarding a 

patient’s pain related outcomes and 

inappropriate definition of pain across 

studies provide different results of pain and 

so limit comparison across studies (13). 

Pain as a patient reported outcome 

Pain is a personal experience with 

subjective properties that cannot be 

measured directly (14).Pain is often 

assessed using self-reported outcome 

measures to collect meaningful information 

about perceptions an individual may have 

about their pain experience over some 

specified period of time (15). This means 

that when dealing with the patient in pain, 

the guiding principle should be, “pain is 

whatever the experiencing person says it is, 

existing whenever the experiencing person 

says it does” (16).  

A big deal of research in patient reported 

outcome is that self-reported ratings are 

affected by situational factors such as 

memory distortion, momentary mood 

states, and personal characteristics (17). 

Pain scores can be easily exaggerated or 

minimized by the person completing them 

(18). Patients with mental illness and 

cognitive impairments may have some 

limitations in insight about their pain 

experiences (19). The willingness of 

patients to report pain could also contribute 

as it may be expected that not all patients 

are able or willing to provide correct 

estimations of their pain perception (20).  

In addition, given that self-reported 

measures are affected by emotion, it is 

reasonable to hypothesize that self-reported 

assessment may be especially challenging 

in individuals with pain who experience 
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variety of emotional symptoms such as 

anxiety and depression (21). For example, 

it has been realized that participants who 

are happy, more likely report positive 

information in their ratings, while 

participants may rate their pain more severe 

while they are sad (22), depressed (23), or 

anxious (24).  

Like all questionnaires, the way the 

instrument is administered can have an 

effect on the final score as well. For 

example, if a patient is asked to fill out the 

form in front of other people in a clinical 

setting, social expectations might report an 

inaccurate response (22).  

Further, although self-reporting put the 

patients at the center of their own 

assessment (25), and can be considered as 

the most reliable indicator of the patient’s 

pain (26), recall bias due to memory 

distortion, and response shift may limit the 

reliability of patients’ self-report data and 

bias the results of the study (27). 

Recall bias  

Recall bias can happen when outcomes are 

measured using self-reported tools, and 

when subjects are required to recall past 

events. It has been found that respondents 

may not be able to exactly remember their 

pain severity, frequency, or duration over a 

past period of time (18). This bias may be 

more serious in neurological health 

conditions such as MS population as 

cognition impairments, such as memory 

and concentration problems, are frequent in 

people with MS (28). Another 

methodological concern in recall bias is the 

appropriate time during which to conduct 

data collection in order to achieve a balance 

between maximizing the accurate recall of 

events and minimizing any potential 

distress to the respondent (29). 

Response shift 

In studies that participants should fill out 

the questionnaires by themselves, response 

shift may occur by subjects’ 

misunderstanding of questions or 

redefinition of the construct (30).The 

difference between true change and the 

observed change can be considered an 

overall measure of response shift (31). If 

response shift is not taken into account, 

values may be incorrectly interpreted (32). 

Sprangers and Schwartz have distinguished 

three types of response shift (31) including 

recalibration, a change in the respondent's 

internal standards of measurement, 

reprioritization, a change in the 

respondent's values, and 

reconceptualization, a redefinition of the 

target construct (34-36). As an example of 

recalibration, persons with MS may rate a 

back pain as 7/10 on a 0 to 10 numeric 

rating scale, later acquire a headache, which 

is much more painful, so next time if they 

want to rate their back pain, they realize that 

the earlier back pain was probably only a 

3/10 (34). As an example of 

reprioritization, an individual originally 

values pain over spasticity and muscle 

weakness. After a relapse period and fear of 

activity limitation, this person may find 

physical function is now more important 

concept to him than pain (34). With regards 

to reconceptualization, persons might give 

different answers about their pain on self 

reported measures over time, not because 

their pain has changed, but because they 

might have changed their conception on 

pain, for example, they may feel that 

important aspects contributing to their life 

is activity, but following a MS diagnosis, 

they may now feel that pain is more 

important contributors to their life (34).  

Pain as a multidimensional health 

outcome 

The official definition of pain endorsed by 

the International Association for the Study 

of Pain emphasizes that pain is a complex 

symptom (4). It has been found that 

responses to pain in different patients are 

unique; different people may experience 

different pain expressions from the same 

stimulus (37), so it can be inferred that the 

strength and unpleasantness of pain is, 

neither simply nor directly, related solely to 
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the nature and extent of tissue damage (38). 

Therefore, the correct understanding of 

pain requires both an understanding of the 

nociceptive system, and control of the many 

other factors that modify pain perceptions 

(39).  

The primary limitation of previous studies 

is the consideration of a relatively limited 

range of possible intermediate variables 

that might account for the relationship 

between pain and other related factors. 

Previous studies have generally looked at 

pain as a unidimensional health outcome, 

and have focused on either a single specific 

symptom or a single dimension of pain. 

However, it is important to understand that 

pain should not be considered and 

measured as a unitary concept, because it 

has been shown to have both distinct mental 

and physical components (40).  

From the multidimensional view of pain 

analysis, pain is considered as a complex 

symptom with many intermediate variables 

(41). Intermediate variable means a 

variable in an interrelation pathway that 

may provide variation in the relationship 

between exposure and outcome (42). As it 

is often not clear whether such a variable is 

directly responsible for a symptom or 

whether it is an indirect provocation that 

causes certain processes linked with the 

symptom, it is called a mediator (43). In 

pain studies, this means that the effect of 

other variables on pain, or the effects of 

pain on other variables, may be mediated by 

other factors (41). The complexity of the 

relationship is based on the position that 

pain influences intermediate variables, and 

those intermediate variables influence pain.  

Individuals with MS have number of other 

ongoing symptoms, such as fatigue, mood 

disorders, and cognition dysfunction (44), 

with patterns of improvement that may 

differ widely among patients and affect 

their pain perception (45). It has been found 

that concurrent symptoms, in comparison to 

a single symptom, probably have a stronger 

effect on an outcome (46), because 

concurrent, interrelated symptoms can 

modify each other and increase the severity 

of the symptom experience (47, 48). For 

instance, pain is considerably worse when 

one is fatigued (46), or depressed or 

anxious (40, 49).  In particular, depression 

or anxiety, which naturally results from 

chronic pain, may also more increase risk of 

chronic pain (50, 9). Unfortunately, 

previous studies consider a relatively 

limited range of possible concurrent, 

interrelated symptoms might account for 

the relationship between pain and other 

related factors.  

Pain assessment tools 

There are several common types of pain 

self-reported measures such as Numerical 

Rating Scales (NRS), Visual Analogue 

Scales, McGill Pain Questionnaire (MPQ), 

and Brief Pain Inventory that have been 

used in MS population (9, 11). One of the 

challenges related to measurement tools is 

scales’ heterogeneity and lack of unique 

standard measure to assess the same 

construct. This makes it difficult to 

compare the results across studies. For 

example, it is not possible that we compare 

the results of a study that used a 0 to 10 

scale to measure pain with another that used 

a 0 to 5 scale. In addition, most of the time, 

rating scales developed for the general 

population are used in MS population, and 

this produce ceiling effect that is the scores 

of those individuals may fall at the bottom 

or the floor of a scale and the rating yields 

little useful information.  

Moreover, most of the pain related 

instruments, such as NRS and VAS are 

unidimensional scales that are often used to 

assess only one dimension of pain which is 

more pain severity or intensity (51). 

However, there is huge evidence that pain 

has at least two dimensions, a sensory and 

an affective one (52, 53). Thus, 

unidimensional pain scales might be 

inadequate, since it is hard to know which 

dimension of pain the patient is rating and 

how he/she understands the different 

dimensions to rate. It can also be expected 

that lack of adequate education on pain, 

adequate knowledge of operation, and 
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practical procedure for assessment of pain 

in therapists involved in providing the 

assessment and treatment, continues to be a 

problem for pain appropriate measurement 

(54).  

Another problem with pain related 

measures is that data of these tools are often 

analyzed as continuous data, and many 

assume that scales used to assess pain are 

linear metricscales and their values are 

numerical; however, most measures of 

pain- related patient- reported outcomes are 

comprised of ordinal rating scales. An 

ordinal scale orders the response options, 

for instance pain severity, but unlike 

interval scales, it does not define the 

magnitude of the interval between 

categories (55). For example, when an 

individual rates his pain on a scale of 0 to 

10, a rating of 4 should not imply twice as 

much pain as a rating of 2. In addition, the 

spacing between response options in 

ordinal scales is not necessarily equal (55). 

For example, on a 0-10 VAS, change in 

pain intensity from 8 to 6 might not be 

considered of similar magnitude of 5 to 3. 

This issue should be considered while 

interpreting the results of the studies. 

Confounders 

Confounding is a special type of bias when 

the effect of the factor under consideration 

is confused with effects of other factors not 

directly relevant to the study purpose (56). 

Due to complexity and multidimensionality 

nature of pain, there are many variables that 

can be considered as cofounders while 

study on pain (9, 10). For example, a large 

number of patient characteristics, such as 

personality factors, previous life 

experiences, and cultural factors, may 

become important covariates to evaluate the 

validity of MS pain (9, 10). It has also been 

shown that demographic variables, such as 

age and gender, factors related to the 

heterogeneity and complexity of the disease 

itself, such as duration of illness, and 

disease subtypes, and developmental 

issues, such as illness progress, may affect 

pain reporting in MS populations (9-11). As 

an example from the general population, it 

has been realized that women often report 

more intensive pain, and may have lower 

pain tolerance than men (57). Ethnicity (58) 

and race (40) can alter pain perception as 

for example, different ethnic populations 

may have different pain tolerances. 

Psychological factors, such as psychiatric 

disorders, behavioral disturbances, fears, 

attitudes, and beliefs (59, 60), and type and 

dosage of medication and analgesic drug 

(61) have also been realized that may 

influence pain perception and thus the 

validity of results and should be considered 

by researchers while study on pain.   

Limitations related to the study design 

One of the other limitations of the study on 

pain is related to study design. As it is 

known randomized controlledtrial (RCT) is 

considered to be a gold standard design in 

research methodology (62) since it 

randomly allocate people into different 

groups, so protect most of the potential 

confounders and selection bias, thus, 

increase the accuracy of the study results 

(56). Unfortunately, the number of RCT in 

the area of MS population suffering pain is 

very limited and most of the studies in pain 

area are cross sectional which is often 

considered as a weaker design as it has 

considerable biases due to confounders (56) 

and failed to establish the timing between 

pain and other related variables (63).  

Challenges of statistical analysis  

The limitations and challenges of statistical 

analyses is another challenges that need to 

be taken into consideration when study on 

pain. As mentioned before, pain is a 

complex and multidimensional 

phenomenon. Thus, studies involved pain 

require complex models to simultaneously 

evaluate the complex interrelationships 

among pain related outcomes with different 

biological, psychological, and social factors 

under a specific health status. In addition, in 

pain research, there is a need for the 

development and evaluation of alternative 
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theoretically models delineating the 

relationship among all related factors. 

These complex relationships between 

multiple constructs cannot be analyzed and 

modeled with traditional statistical methods 

such as regression. Regression is the most 

well known statistical test for researchers 

and clinicians to analyze the simple 

relationship between different variables, 

while has several challenges that limit its 

application as the most appropriate 

statistical analysis in pain research. 

Regression does not have the ability to 

simultaneously compare the effects of 

different variables on more than one 

outcome in the same model and it only 

performs the evaluation in the sequential 

steps for each outcome of interest (64). One 

way of addressing this problem is to choose 

a smaller set of variables by using model 

selection methods, but since most model 

selection criteria are highly data dependent, 

this does not allow the model to reflect the 

subject-matter knowledge. This is also not 

encompassed by repeated measures 

analyses which deal with the same outcome 

at different time points. These limitations 

are intimately linked with one another, and 

as a whole, warrant very specific attention 

from a statistical point of view.  

Solutions 

General solution 

Having a common framework: As 

mentioned before most methodological 

challenges of pain in MS are related to 

heterogeneity across studies. To solve this 

problem, it is necessary to have a universal 

interactional conceptual framework that 

could help researchers view pain as a 

multidimensional health outcome, measure 

pain in the same way, consider its 

mediating factors, and significantly help 

advance our understanding of some of the 

variability in individuals’ adjustment to 

pain, especially chronic pain (41). Bringing 

interdisciplinary health professional teams 

together and facilitating communication 

and interaction are other benefits of having 

a common framework (65).In this paper the 

International Classification of Functioning, 

Disability, and Health (ICF) (66 is proposed 

as a common framework to measure pain.  

The ICF is a companion to the World 

Health Organization’s International 

Statistical Classification of Diseases and 

Related Health Problems (ICD), which was 

developed “to simplify the process of 

describing, classifying, and measuring 

function and health” (66). ICF is considered 

to be a universal, interactive, 

comprehensive, and biopsychosocial 

framework that can be used over a broad 

range of any health condition and by all 

health care professionals to encourage 

multidisciplinary teamwork in the 

treatment of patients (66).  

ICF core sets have been developed for a 

number of health conditions, such as MS 

(67) and rheumatoid arthritis (68). Most 

pain conditions in MS are probably 

symptom-based conditions rather than a 

specific, tissue-based pathology, so as a 

complex phenomenon the application of the 

ICF model to describe MS pain has 

challenges of the identification of the 

relationship between pain-related outcomes 

and the mediator factors that affect them, 

while addressing the most promising ways 

for their improvement. This structured 

approach to pain management helps to 

systematically review pain consequences, 

to define therapy goals, and to optimize 

pain treatment by matching interventions 

that may be most responsive to reducing 

pain and its related disability.  

Comprehensive assessment: Considering 

that pain has a multidimensional nature, 

pain assessment should include a 

combination of some performance-based 

measures (e.g., sitting or standing 

tolerances) and external criterion variables 

(e.g., return to work) (25, 37). To provide a 

more comprehensive view of the patient's 

pain, pain information should also include 

severity, quality, location, and duration of 

pain experience (14). What causes, 

increases, and relieves the pain; and how 

the pain has affected the patient’s 
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functional status and quality of life are also 

important factors that should be considered 

(7). In addition, to control and understand 

effects of psychological factors on pain 

perception, some of the variables, such as 

attitudes and beliefs, depression, anxiety, 

mood, pain coping strategy, and fear 

avoidance behavior, need to be evaluated as 

parts of a comprehensive pain assessment  

as well (54). As pain potentially affects 

many aspects of a person’s life, in the 

assessment of pain, many domains, such as 

activities of daily living, social skills, social 

supports, employment status, life 

satisfaction, family relationships, and use of 

leisure time may also be relevant (37). 

However, it is important to notice that too 

many outcome measures for the sample size 

leads the large number of statistical 

calculations and reduces the ability to find 

a significant difference   between the groups 

(69).  

Moreover, pain should be assessed at 

regular interval; however, the frequency 

may vary depends on the situation of 

patients and purpose of study (14). For 

example, a patient in relapse or with acute 

pain may require day-by-day 

measurements, while a patient in remitting 

or with chronic pain may require to be 

controlled for weeks or months. Efforts are 

also needed to improve health cares’ 

awareness of patients’ pain characteristics 

to provide appropriate assessment using 

reliable and valid approaches (65).  

Specific solutions 

Solution for recall bias 

As it has been assumed, to minimize 

memory bias and obtain accurate data the 

ideal time to recall pain should be short, for 

example one week proceeded of the data 

collection, because the general literature on 

the recall of past events have indicated that 

“the longer the length of time between the 

event and the administration of a 

survey/interview, the more likely the event 

may be underreported” (71). One month 

and three months, are considered long time 

and are prone to bias. In addition, this type 

of bias can be avoided by using recorded 

data to supplement information obtained 

from other sources (29). For example, 

verification of accuracy of data can be 

achieved by comparison between patient 

reports with their medical record, or their 

health-cares reviews, or in-person 

interviews (29).  

Solution for response shift 

Response shift assessment should be part of 

any self- reported pain measures as it will 

add to the understanding of how people 

adapt to their pain symptoms with chronic 

illness, such as MS (30). The following 

methodological approaches can be 

considered to reduce the effects of response 

shift: “(1) obtain a consensus on 

terminology and theoretical models used, to 

ensure that all researchers and clinicians are 

at the same starting point; (2) determine the 

clinical importance of response shift; (3) 

determine the best way to measure and 

adjust for response shift as a clinically 

important confounder; (4) ascertain how 

response shift can best be identified when 

response shift is the focus of clinical 

treatment; and (5) establish what methods 

can be used to translate response shift 

knowledge into real-world settings” (72, 

77). In practice, various methods for 

response shift detection have been proposed 

(72, 31). Most methods involve design 

consideration (pre- test, post- test) and other  

additional  administrations  of  the  same 

measure (e.g., then-test, or ideal-test), or 

additional  alternative  assessments  of  the  

target construct  (e.g.,  interviews,  or 

preferences and pair wise comparisons) 

(36). Plus these methods, there are several 

analytic methods to evaluate response shift 

(72). They include the ‘Transformation 

Method’, the Coefficients of Congruence 

Method, and the Analyses of Covariance 

Structures (72), which are all special cases 

of structural equation modeling (SEM) 

(36). Because of the limited feasibility and 

challenges of other methods, analytical 

approach continues to be a promising 
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method for evaluating response shift in 

clinical studies (72). 

Solving challenges related to measurement 

tools 

The choice of pain scale requires careful 

consideration as any instrument can meet 

the many demands for pain data across 

various settings (43). The potential utility of 

any instrument needs to be evaluated based 

on the specific questions that are being 

asked within their target group. For 

example, this may happen in participants 

suffering MS with disability and physical 

illness, when a long pain inventory’s 

reliance may be affected by some physical 

symptoms, so bias the scores due to 

symptoms of illness, rather than of real 

pain. The solution is to use a screening scale 

consisting of items to be independent of 

physical dysfunction may be considered 

(15).  In addition, it has widely been 

accepted that pain has at least two 

dimensions, a sensory and an affective one 

(52, 53). Thus, there is a need to develop an 

assessment tool that not only assess both 

pain sensory and affective components, but 

assess pain in relation with all other related 

factors, such as activity, work, and other 

symptoms (54). Such an assessment tool 

deals with the complexities of pain and also 

allows clinicians to assess pain 

comprehensively within the 

biopsychosocial model (15). For example, 

the Pain Outcomes Profile (POP) which 

was developed by the American Academy 

of Pain Management is a questionnaire that 

assesses pain perception, perceived 

physical impairment due to pain, and 

several aspects of emotional functioning 

(73). In addition, it includes three scales in 

the domain of perceived functional 

impairment due to pain including mobility, 

activities of daily living, and vitality. Self-

reported emotional functioning can also be 

assessed with two scales: negative effect 

sub scale, which measures feelings of 

depression and anxiety, and fear sub scale 

which measures fear of re-injury due to 

increasing activity (73).  

The conceptual simplicity of the tool and 

the amount of effort demanded from the 

responders in completion are the other 

factors that affect the compliance rates, and 

should be considered (75). The choice of 

pain scale also requires considering issues 

such as age, language facility, and 

psychological capabilities of their target 

group (54).  

Clinicians, and investigators should come 

to obtain a consensus to determine what is 

require from an adequate measure for pain 

and also to help to design and develop such 

a comprehensive and accurate measure 

(65). A combination of patients, clinicians, 

and investigators centered evaluation tool 

help to acknowledge the views, experience, 

and perspectives of all participants involved 

in the health care process (74). Ideally, such 

a tool should satisfy the clinical needs of 

both the patient and clinicians, should be 

simple to use, should be reliable, valid, and 

responsiveness (13). The use of 

standardized measures also facilitates the 

evaluation of treatment interventions, and 

enables comparisons between patients (65, 

54).  

Solutions to control confounding 

Several methods are available to control 

confounding, either by preventing 

confounding or by adjusting for it in the 

analysis. First, restriction which means to 

reduce ranges of values for confounders in 

determining admissibility into the study, for 

example restriction to males only, or to a 

specific age range. The disadvantage of this 

approach is that the generalizability of the 

study is limited to the narrow group 

included in the study, so limits the external 

validity of study. Second, matching which 

means to match the comparison groups with 

respect to the confounders, for example for 

age or gender. So, this can be less restricted 

than selecting a narrow population of 

interest. Analysis of results from matched 

studies needs to the two groups that are not 

statistically independent, so often reduces 

the precision (56). In addition, matching for 

several variables simultaneously can cause 

 [
 D

ow
nl

oa
de

d 
fr

om
 jb

rm
s.

m
ed

ila
m

.a
c.

ir
 o

n 
20

25
-1

1-
02

 ]
 

                             8 / 14

https://jbrms.medilam.ac.ir/article-1-465-en.html


Review article                                                                 J Bas Res Med Sci 2019; 6(4):52-65. 

 

60 
 

that any potential association drops off, and 

results are never statistically significant 

(76). Third, stratification, which means 

restriction of the analysis to narrower 

ranges of the confounders for example 

disease severity (62). Advanced statistical 

methods of analysis such as multiple 

regressions may explore the specific types 

of relationships as well (76). Finally, 

confounding could also be minimized by 

appropriate design of study for potential 

confounders (76) that the following section 

will discuss about this.  

Solutions for study design 

To better reflect the pain experiences of 

persons with MS, research methods which 

examine the pain experiences of patients 

within the social and environmental 

context, in which they occur, are preferred. 

As mentioned before, although in theory 

doing more RCTs in clinical studies is 

encouraged (62), it is often not possible in 

the area of pain to run a RCT. Running 

longitudinal studies perhaps can be 

suggested as one of the best study designs 

in pain research. A longitudinal study, 

which is one type of observational studies, 

means repeated measures of the same 

variables over long periods of time; thus, it 

has more power than cross-sectional studies 

(56). Additionally, in contrast to cross-

sectional design, longitudinal studies 

follow up the same patients over long time; 

therefore, the differences observed in those 

patients are less likely to be the result of 

developmental differences, natural history, 

predictors, or confounders (56). 

Conducting case control studies, with cases 

(defined as individuals with MS who have 

pain) and controls (defined as individuals 

with MS who have no pain) compared on 

outcome of interests could be another 

adequate study design (77).  

Solving challenges of statistical analyses 

To be able to study pain in a modeler 

framework with complex interrelationships 

between multiple variables, a more 

complicated or complex statistical method 

is needed to simultaneously test and 

analyze data in a hypothesized framework 

model that may not be directly testable with 

simple analysis methods, such as 

correlation and regression. Structural 

equation modeling (SEM) is often the only 

statistical analysis by which many of the 

issues that addressed before can be solved 

by testing and comparing the proposed 

theoretical models. Two main goals in SEM 

are: to understand the patterns of 

correlation among a set of variables, and to 

explain as much of their variance as 

possible with the model specified (80). The 

use of SEM in the medical sciences has 

increased considerably in recent years (79, 

80). SEM is a powerful, flexible, and 

comprehensive statistical approach to 

compare the effects of different variables at 

one point in time, and provides a flexible 

framework for testing a range of possible 

relationships between the variables in the 

model, including mediating effects and 

possible confounding variables (81). SEM, 

a mix of correlation, regression, factor 

analysis, and path analysis, can model all 

regression equations simultaneously, thus 

providing a flexible framework for testing a 

range of possible relationships between the 

variables in the theoretical model, including 

mediating effects and possible latent 

confounding variables. SEM is a useful tool 

for health outcomes research, but it requires 

a sound conceptual understanding of the 

variables that are measured and the 

hypothetical relationships among the 

measured and latent variables that go 

beyond the technical issues summarized in 

this paper.  

Conclusion  

This study addressed several 

methodological challenges in the study of 

pain. A major challenge is lack of pain 

definition in a way that best reflects its 

perspective (3, 9). The multilevel nature of 

pain also establishes the complexity of pain 

and emphasizes that pain should be studied 

within a multidimensional approach 
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targeting all contributing factors. Other 

methodological challenges include use of 

different instruments, the self- reported 

nature of pain (17, 18), inappropriate study 

design (56, 63), confounders (9, 10), 

response shift (30), recall bias (18), and 

challenges related to statistical analysis 

(64). These limitations are intimately linked 

with one another, and as a whole, warrant 

very specific attention from a 

methodological point of view.  

ICF was introduced as a general approach 

to solve the methodological challenges 

related to complexity and 

multidimensionality nature of pain (66). 

Additionally, it became clear that 

researchers need to come to obtain a 

consensus on an appropriate approach to 

assess pain comprehensively (65, 74). 

Moreover, to be able to study pain in a 

modeler framework with complex 

interrelationships between multiple 

variables, a more complicated statistical 

method such as SEM is needed to 

simultaneously analyze the data (79, 80). 

The issue of response bias and response 

shift also was adequately addressed using a 

mix of modern statistical and qualitative 

approaches. Confounding  could  also be 

minimized  by  appropriate design  of  

study, and  proper statistical  adjustment  for  

potential confounding variables (76).  

In short, the practical difficulties of 

research in patients with pain are 

considerable but, with adequate planning, 

they can be overcome. This would be 

valuable for clinical practice because a 

more successful pain measurement leads to 

optimize pain symptom management. By 

taking a systematic approach to the 

literature on pain, a methodological agenda 

for research could be proposed. 
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