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According to Lazarus and Folkman's Transactional Stress and Coping Model, chronic pain is defined as a source of 
stress. The model emphasizes the interaction between the person and the environment and focuses on primary 
(pain severity and/or frequency) and secondary appraisals (pain and/or discomfort from pain) when examining 
the effects of a stressor on a person's life. In this study, chronic pain was defined as a type of stress and pain stress 
was measured in three different ways: unidimensional pain stress (primary appraisal only), multidimensional pain 
stress (sum of both primary and secondary appraisals), and transactional pain stress (product of both primary and 
secondary appraisals). The aim of the study was to examine the relationships between the three different pain 
stress measures and the outcome variables of pain-related disability, negative mood and daily activity level. The 
study was conducted with 167 individuals with different types of chronic pain. Sociodemographic Characteristics 
and Pain Information Form, Visual Analog Scale, West Haven Yale Multidimensional Pain Inventory and Life 
Changes Questionnaire were used as data collection tools. The results of the study showed that there were signi-
ficant relationships between unidimensional pain stress and disability and negative mood (r(1,167) = 0.33; 0.36, 
respectively); multidimensional pain stress and disability and negative mood (r(1,167) = 0.51; 0.38, respectively); 
transactional pain stress and disability, negative mood (r(1,167) = 0.43; 0.37, respectively) and daily activity 
(r(1,167) = -0.24). The results indicate the significance of new measures in the assessment of pain experience.  
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Ö
Z 

Lazarus ve Folkman’ın Transaksiyonel Stres ve Başa Çıkma Modeli’ne göre kronik ağrı bir stres kaynağı olarak 
tanımlanmaktadır. Model, kişi ve çevre arasındaki etkileşime vurgu yapmakta ve bir stres kaynağının kişinin ya-
şamındaki etkilerini incelerken birincil (ağrı şiddeti ve/veya sıklığı) ve ikincil değerlendirmelere (ağrıdan duyulan 
acı ve/veya rahatsızlık) odaklanmaktadır. Bu çalışmada kronik ağrı, bir stres türü olarak tanımlanmış ve ağrı stresi 
üç farklı şekilde ölçülmüştür: tek boyutlu ağrı stresi (sadece birincil değerlendirme), çok boyutlu ağrı stresi (hem 
birincil hem ikincil değerlendirmelerin toplamı), transaksiyonel ağrı stresi (hem birincil hem ikincil değerlendir-
melerin çarpımı). Çalışmanın amacı, üç farklı ağrı stresi ölçümü ile sonuç değişkenler olan ağrıya bağlı engellilik, 
olumsuz duygudurum ve günlük aktivite düzeyi arasındaki ilişkileri incelemektir. Çalışma farklı türlerden kronik 
ağrı yaşantısı olan 167 kişiyle yürütülmüştür. Veri toplama araçları olarak Sosyodemografik Özellikler ve Ağrı Bilgi 
Formu, Görsel Analog Skalası, West Haven Yale Çok Boyutlu Ağrı Envanteri ve Yaşam Değişimleri Anketi kullanıl-
mıştır. Çalışmanın sonuçlarında tek boyutlu ağrı stresi ile engellilik ve olumsuz duygudurum (sırasıyla; r(1,167) = 
0.33; 0.36); çok boyutlu ağrı stresi ile engellilik ve olumsuz duygudurum (sırasıyla; r(1,167) = 0.51; 0.38); transak-
siyonel ağrı stresi ile engellilik, olumsuz duygudurum (sırasıyla; r(1,167) = 0.43; 0.37) ve günlük aktivite 
(r(1,167)=-0.24) arasında anlamlı düzeyde ilişkilerin olduğu görülmektedir. Sonuçlar, ağrı deneyiminin değerlen-
dirilmesinde yeni ölçümlerin önemine işaret etmektedir.  
Anahtar sözcükler: Kronik ağrı, ağrı stresi, ağrıya bağlı engellilik, günlük aktiviteler 
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Introduction 

Pain is defined as an "unpleasant sensory and emotional experience due to an existing or potential tissue 
damage" by the International Association for the Study of Pain (Merskey 1994). Pain not associated with an 
acute illness or accident and persists for at least three months or recurs following periods of no pain experience 
is considered chronic pain (Treede et al. 2015). Chronic pain negatively affects many areas of people's lives, 
including physical and psychological well-being, work life, family system, and relationships with the social 
environment (Closs et al. 2009, Ojeda et al. 2014, Dueñas et al. 2016). Patients also experience economic 
difficulties due to increased health costs, decreased productivity, missed days of work, and turnover (Langley et 
al. 2010, Dansie and Turk 2013). All these challenging processes may cause an increase in expectations for relief 
from pain, and patients may distance themselves from adapting to the pain experience. Acute pain, which often 
signals potential tissue damage, is relieved or treated by biomedical methods (e.g., painkillers) (Lumley et al. 
2011). Compared to acute pain, however, chronic pain is much more complex, and methods aimed at reducing 
pain are not functional in the long term (Nesse and Ellsworth 2009). For example, resting, limiting daily 
activities, and using painkillers, which may help reduce pain for someone experiencing acute pain, may make it 
difficult for chronic pain patients to adapt to pain. The current approaches emphasize that the stimulation of 
different brain regions causes pain to explain the pain experience with the concept of a pain matrix (Liossi and 
Howard 2016). This concept suggests that pain is a personalized process that depends on physical stimulation 
and consists of cognitive assessments and pain-oriented reactions (Tracey and Mantyh 2007). Consistent with 
this knowledge, a multidisciplinary approach is being adopted in treating chronic pain, and patients are aiming 
to adapt to pain (Şen et al. 2019). Accordingly, instead of eliminating pain, treatment focuses on managing pain, 
which has become a chronic source of stress, and reducing the negative impact of pain on life (Lazarus and 
Folkman 1984, Lazarus 2006, Matthieu and Ivanoff 2006). 

In the chronic pain literature, pain experience is often considered an outcome variable (Keefe et al. 2004, Peters 
2015). These studies mostly measure pain as severity and explore the factors that exacerbate and reduce pain 
severity. However, according to one of the critical models of health psychology, Lazarus and Folkman's (1984) 
Transactional Stress and Coping Model (Transactional model), chronic pain is regarded as a stress source like 
many challenging life situations. The model suggests that the impact of a stressor on a person's life depends on 
the interaction between the person and the stressor. During this interaction, the person confronted with the 
stressor undergoes a primary appraisal process. At this stage, the person evaluates the type of stressor they face. 
Afterward, in the secondary appraisal process, the person evaluates what they can do in the presence of the 
stressor and the discomfort/strain they experience (Lazarus and Folkman 1984). Given this information, it is 
possible to understand how chronic pain affects a person's life by understanding pain's primary and secondary 
appraisals. Primary appraisals regarding chronic pain experience correspond to information about pain, such as 
the frequency and severity of pain. In contrast, secondary appraisals correspond to appraisals about oneself, 
such as discomfort, emotional strain, and pain experienced by the person in the face of pain. Moreover, as 
mentioned above, pain is a sensory and emotional experience (Merskey 1994). Consistent with this information, 
primary appraisals in the transactional model overlap with the sensory dimension, and secondary appraisals 
overlap with the emotional dimension. However, one of the most important challenges of the model in practice 
is assessing the stress sources. This study aims to present new suggestions for measuring pain based on the 
approach of the transactional model. To this end, different measures of pain stress were developed in line with 
the literature, and the relationships between these measures and health outcomes (pain-related disability, mood, 
and daily activity) were investigated.  

The most commonly used method for assessing pain is the measurement of pain severity for the last week based 
on self-report (Haefeli and Elfering 2006, Salamon et al. 2014, Booker and Herr 2016). Measurement of pain 
severity over the last week, which is the most traditional assessment method, provides considerable information 
about the person's pain experience. However, assessing pain with a single item and only in terms of severity is 
often insufficient to understand how the person experiences pain and the effects of pain in life (von Baeyer 
2006, Salaffi et al. 2015, Fillingim et al. 2016, Puntillo and Naidu 2018). From the perspective of the 
transactional model (Lazarus and Folkman 1984), pain severity refers to the primary appraisal and does not 
provide information on secondary appraisals. However, the personal reactions (secondary appraisals) of people 
who report similar pain severity may differ. When we examine how primary and secondary appraisal scores are 
analyzed in the relevant literature per the transactional model, we come across two proposals regarding the sum 
or product of primary and secondary appraisals. In the first of these, Kerns et al. (1985) suggest measuring pain 
severity and pain as a sum to assess pain stress. Experiencing chronic pain results in feelings of hopelessness 
and burnout for many people, and suffering from pain reflects the emotional challenges of the patients. The 
authors also criticize the retrospective measurement of pain severity over the last week and suggest the need to 
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measure the pain level at the interview (Kerns et al. 1985). Measuring pain during the interview is an ideal 
method to avoid recall biases. Pain measurement during the interview is expected to provide more insight into 
the person's pain experience than retrospective pain measurement. In this direction, pain severity, a subscale of 
the West Haven Yale Multidimensional Pain Inventory, which was adapted into Turkish by Cetin et al. (2016), 
measures the pain experience as the sum of both the pain severity including more than one time (pain 
experienced during the interview and pain experienced in the last week) and the suffering from pain. The two-
time pain severity measurement provides information on primary appraisals, while the pain experienced 
provides information on secondary appraisals. Thus, in the present study, one of the pain stress measures based 
on the transactional model was constructed accordingly. The pain stress measure calculated this way was labeled 
multidimensional pain stress. 

In Vagg and Spielberger's (1998) review study on the measurement of stress based on the transactional model, 
the frequency of the event and the level of discomfort related to the event came to the forefront in the stress 
measurement. In some recent studies, the frequency of the situation and the level of discomfort related to the 
situation are focused simultaneously in measuring stress (Türetgen et al. 2012). The transactional model 
suggests that the frequency of the situation refers to primary appraisals, and the level of discomfort corresponds 
to secondary appraisals. Lately, measurement of the discomfort level related to pain, which corresponds to 
secondary appraisals, has been suggested to examine the effects of the pain experience (Lumley et al. 2011, 
Fillingim et al. 2016). For example, Lumley et al. (2011), in their study examining the relationship between pain 
and emotion, emphasized the need to measure emotional processes when evaluating pain experience. In the 
study, the authors distinguish between emotional processes and states and point out that the relationships 
between pain and emotional states (e.g., depression, anxiety, anger) have been repeatedly examined in the 
literature. However, the emotional processes related to pain have not been sufficiently addressed. The level of 
pain-related discomfort can be an example of emotional processes. Especially in chronic pain, it is observed that 
people become increasingly sensitive to their pain, which does not decrease with treatment. They also have an 
emotional experience of pain (Lumley et al. 2011). In addition, some recent studies point to the importance of 
measuring pain severity and frequency together (Salamon et al. 2014). In a study by Salamon et al. (2014) 
examining the effects of the pain experience, physical functioning was predicted better when pain severity and 
frequency were considered together compared to pain severity alone.s the second pain stress measure based on 
the transactional model, pain severity, pain frequency and level of discomfort from pain were calculated as a 
product. Pain severity and frequency correspond to primary appraisals, while the level of discomfort from pain 
corresponds to secondary appraisals. The pain stress measure calculated this way was labeled transactional pain 
stress. 

While recommendations for different measurement methods in pain assessment are on the rise within the 
chronic pain literature, more studies need to examine which pain assessment method shows a stronger 
relationship with pain outcomes (e.g., Salamon et al. 2014). However, different pain measures (e.g., pain 
severity, pain frequency, pain-related discomfort, or pain experienced) may show a stronger relationship with 
health outcomes. In this study, chronic pain experience was defined as a source of stress, and pain stress was 
assessed in three different ways based on the recommendations of the transactional model and the proposals 
regarding the measurement of pain experience in existing research:  

1. Unidimensional pain stress: One-time pain severity in the last week (corresponds only to primary 
appraisals per the transactional model) 

2. Multidimensional pain stress: The sum of two-time pain severity (the level of pain experienced both 
in the past week and at the time of the interview) and the pain experienced (corresponding to both 
primary and secondary appraisals per the transactional model) 

3. Transactional pain stress: The product of pain severity, pain frequency, and pain discomfort level 
(corresponding to both primary and secondary appraisals in the transactional model) 

The second and third measures, which reflect the transactional model assessed in the current study, are expected 
to show more robust relationships with the health outcomes measured in the study (pain-related disability, 
negative mood, and activity level) compared to the first measure.  

Pain-related disability, the most frequently examined variable among pain-related health outcomes, corresponds 
to the physical, psychological, and social changes that occur in a person's life with the experience of pain. Many 
pain patients state that their physical movements have decreased due to pain, that they cannot participate in 
the activities they used to participate in, and that their relationships and social lives are negatively affected 
(Closs et al. 2009, Ojeda et al. 2014, Dueñas et al. 2016). Pain patient studies emphasize that the level of pain-
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related disability increases with increasing pain severity (Asghari et al. 2008, Jones et al. 2008, Ferreira et al. 
2010, Stefane et al. 2013, Bean et al. 2014, Garbi et al. 2014, Häuser et al. 2014, Lee et al. 2015, Puente et al. 
2015). The results of a large-scale study among women diagnosed with fibromyalgia syndrome (Jones et al. 
2008) revealed that more than 60% of patients had difficulty in carrying out daily activities such as walking, 
climbing stairs, or doing housework, and 25% had difficulty in maintaining personal needs (such as bathing). 
Moreover, pain-related disability is one of the leading reasons why pain patients seek treatment. For example, a 
review of studies with chronic low back pain patients (Ferreira et al. 2010) indicates that people with high pain-
related disabilities are eight times more likely to engage in help-seeking behavior than those with low disability. 
Therefore, pain-related disability level appears to have a significant role in the health outcomes of chronic pain 
patients. In this respect, the first of the health outcomes addressed in the current study is the level of pain-
related disability. 

Chronic pain also poses a risk for emotional stress, and many studies have examined the relationship between 
pain and emotional stress (Arola et al. 2010, Lerman et al. 2015, Lami et al. 2018, Ayonrinde et al. 2020). For 
example, in a study conducted with 428 people with different types of chronic pain, depression, and anxiety 
symptoms increased as the severity of pain increased (Lerman et al. 2015). Similarly, in a study among young 
people with chronic abdominal pain, increased pain has a significant role in causing increased levels of emotional 
stress (Ayonrinde et al. 2020). In summary, the studies on the subject highlight the relationship between pain 
experience and negative mood and that negative mood intensifies as the severity of pain rises. Thus, the second 
of the health outcomes measured in the current study was the level of negative mood. It is noteworthy that the 
relationship between pain and health outcomes is mainly focused on negative health outcomes such as disability 
and emotional stress (Arola et al. 2010, Lerman et al. 2015, Lami et al. 2018). On the other hand, despite not 
being an obstacle, daily activity level, which is an essential component of life satisfaction, is reduced in chronic 
pain patients (Azevedo et al. 2012). According to The International Classification of Functioning, Disability, and 
Health (ICF), disability and daily activities are evaluated separately, and maintaining daily activities is considered 
a prerequisite for being healthy (WHO 2001). Daily activities consist of four domains: those pursued inside the 
home, those pursued outside the home, those pursued away from home, and social activities. The World Health 
Organization (WHO 1946) defines health as "a state of complete physical, psychological, and social well-being, 
not merely the absence of disease or disability." According to this definition, to improve health, it is necessary 
to focus on positive health behaviors that affect well-being. In this context, daily activity level was included in 
the current study as a positive health outcome. 

Several variables may affect the associations between measures of pain stress and health outcomes. One variable 
highlighted in pain-related negative outcomes is life stress, and as life stress increases, pain-related negative 
outcomes also increase (Ghosh and Sharma 2010, Zeng et al. 2016, Generaal et al. 2017). Therefore, it is 
necessary to control life stress when examining the relationships between pain experience as a source of stress 
and health outcomes. In addition, some studies suggest that pain-related variables such as pain duration and 
sociodemographic variables such as age, gender, and socioeconomic level may affect the outcomes (Azevedo et 
al. 2012, Lerman et al. 2015, Houde et al. 2016, Suman et al. 2017). Hence, the current study planned to control 
variables such as life stress, age, pain duration, perceived income level, education level, and gender while 
examining the relationships between pain stress measures and health outcomes. In line with all this information, 
the research questions are addressed as follows:  

1. Which of the unidimensional, multidimensional, and transactional pain stress measures demonstrates 
a stronger relationship with the level of pain-related disability when life stress, age, pain duration, 
perceived income level, education level, and gender are controlled? 

2. Which of the unidimensional, multidimensional, and transactional pain stress measures shows a 
stronger relationship with the level of negative mood when life stress, age, pain duration, perceived 
income level, education level, and gender are controlled? 

3. Which unidimensional, multidimensional, and transactional pain stress measures show a stronger 
relationship with daily activity level when life stress, age, pain duration, perceived income level, 
education level, and gender are controlled? 

Method  

Sample 

The population of the study consisted of people diagnosed with chronic pain, and the sample of the study 
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consisted of chronic pain patients between the ages of 18 and 76 (mean 47.11; SD 12.75) who were being treated 
in different outpatient clinics of Istanbul University Department of Physical Medicine and Rehabilitation. Data 
collection was performed in the outpatient clinics while the patients were awaiting their doctor's appointments 
in different outpatient clinics. The diagnosis of the participants' diseases was established by the physicians 
practicing in the hospital (e.g., rheumatologists, internal medicine specialists, physical therapists), and the 
patients were asked about the disease for which they were being followed up and the time they received a 
diagnosis for chronic pain. Volunteers from Istanbul University psychology department students were involved 
in the study's data collection process. When the participants had difficulty filling out the scales independently, 
the students read and fill in the scales. The study took approximately 30 minutes with each participant. The 
inclusion criteria were having pain for at least three months, being at least a primary school graduate, and being 
18 or older. The exclusion criteria were experiencing a psychiatric process that could negatively affect the study 
during data collection (e.g., having difficulty responding due to negative mood) and having attention or 
perception problems that would prevent data collection (e.g., expressing that they did not understand the 
questions read to them). The results of the power analysis (g power) suggested that the study should be 
conducted with at least 107 participants for a significance level of .80 power <.05. The completion of the scales 
was incomplete with three people due to the negative mood they experienced, with two people because of 
attention problems and difficulty in understanding the questions, and with five people who did not want to 
continue after starting the interview. 

Consequently, the data of 10 people could not be included in the analysis. The study was conducted with 167 
people diagnosed with various types of chronic pain, such as rheumatoid arthritis (RA), osteoporosis, 
osteoarthritis, fibromyalgia syndrome (FMS), headache, and low back pain. Diagnoses other than FMS, RA, and 
low back pain, which constituted the majority in terms of number, were grouped under the heading of other 
pain. Information on the sociodemographic characteristics of the participants is presented in Table 1. 

Table 1. Frequency distributions of sociodemographic and pain characteristics of the participants 
Variables (N= 167)  N % 
Gender Female 142 85 
 Male 25 15 
Disease diagnosis FMS 57 34.1 
 Lower Back Pain 24 14.4 
 RA 13 7.8 
 Other Pain Types 73 43.7 
Education status Primary School 60 35.9 
 Middle School 26 15.6 
 High School 43 25.7 
 University 34 20.4 
 Postgraduate 4 2.4 
Perceived income level Low 26 15.6 
 Middle 111 66.4 
 Good. 29 17.4 
 Very good 1 0.6 
Marital status Married 134 80.2 
 Single 24 14.4 
 Divorced 9 5.4 
Medication Yes. 120 71.9 
 No 47 28.1 
Social security Yes. 161 96.4 
 No 6 3.6 
Chronic disease in the family Yes. 115 68.9 
 No 52 31.1 
Family history of mental illness Yes. 44 26.3 
 No 123 73.7 
Family history of pain Yes. 109 65.3 
 No 58 34.7 
Health status Good. 35 21 
 Average 87 52.1 
 Poor 45 26.9 

FMS: Fibromyalgia Sendrom, RA: Romatoid Artirit 
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Procedure  

Before initiating the data collection process, the approval of the ethics committee dated 08.01.2018 and 
numbered 149677 was obtained from Istanbul University Social and Human Sciences Research Ethics 
Committee. Then, the patients who applied to the outpatient clinics of Istanbul University Department of 
Physical Medicine and Rehabilitation were approached. Patients were informed about the study and their 
consent to participate in the study was obtained. Then measures were administede to the participants.  

Measures 

The following scales were used to assess control variables, measures of pain stress (unidimensional pain stress, 
multidimensional pain stress, transactional pain stress), and health outcomes (pain-related disability, negative 
mood, and daily activity). 

Sociodemographic Characteristics and Pain Information Form 

The researchers developed this form to obtain information about the participant's age, gender, perceived income 
level, education level, marital status, history of illness and psychopathology, and characteristics related to their 
pain. In addition, pain frequency (how often did you experience pain when you think about the last month 
(between 1-5)) and discomfort level (how much the pain you experienced last month bothered you (between 1-
5)), which are components of transactional pain stress, were questioned in this form. Since chronic pain is 
characterized by recurring pain following periods of no pain experience in some patients (Treede et al. 2015), 
the frequency of pain and the level of discomfort related to this frequency were measured over a more extended 
period.  

Life Experiences Survey (LES) 

The original form of the scale was developed by Sarason et al. (1978) and adapted into Turkish by Aytar (1985). 
The scale consists of 57 situations that may be a source of stress in people's life. First, the respondents are 
expected to mark the life events they have experienced in the last six months. Then, they are asked to assess 
these events on a seven-point Likert scale ranging from -3 (very negative) to +3 (very positive). A higher score 
on the scale indicates less stress as the perception of life changes increases positively. In this study, the LES, 
which was used to control life stress while examining the effects of stress caused by chronic pain, was utilized as 
a total score. Cronbach Alpha internal consistency coefficient of the scale was calculated as .60. 

Visual Analog Scale (VAS) 

The Visual Analog Scale developed by Bryant (1993) is widely used to assess pain severity. The scale has the 
number "0 (no pain at all)" at one end and "10 (the most severe pain possible)" at the other end, and the person 
is asked to evaluate between a range of 0 and 10 by thinking about the pain experienced in the last week. The 
present study used the VAS to assess unidimensional pain distress and as a component of transactional pain 
distress. 

West Haven Yale Multidimensional Pain Inventory (WHMWPI) 

The WVMWPI was developed based on the cognitive behavioral model to assess cognitive, emotional and 
behavioral aspects of pain (Andreu et al. 2006, Kerns et al. 1985). The scale consists of 52 items and three 
dimensions (12 sub-dimensions): "pain experience", " responses of significant other" and "daily activity". The 
"pain experience" dimension comprises five sub-dimensions: "pain severity"; " pain interference"; "support and 
self control"; " pain  perception"and "negative mood". The "daily activities" dimension consists of four sub-
dimensions: " household chores", " outdoor works", "activities away from home" and "social activities" (Kerns et 
al. 1985). The questions in the inventory are evaluated on a seven-point Likert scale ranging from 0 
(never/never) to 6 (extremely/very often). The Cronbach Alpha internal consistency values of the scale, which 
was adapted into Turkish with 520 patients diagnosed with cancer, were calculated as .85 for "pain experience" 
and .83 for "daily activities" (Cetin et al. 2016). In the current study, the "pain interference" subscale was used 
to assess pain-related disability; the "negative mood" subscale was used to assess negative emotions; and the 
"daily activity" subscale was used to assess everyday activity level. In addition, the "pain severity" subscale, which 
includes the questions "indicate your present level of pain on the scale", "how severe has the pain been since last 
week", "how much suffering do you feel because of your pain", was used to assess multidimensional pain stress. 
The internal consistency coefficients of the scale in this study were calculated as .77 for the whole scale, .80 for 
pain severity, .82 for pain effects, .71 for negative thinking and .79 for daily activity. 
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Statistical Analysis 

The relationships between the research variables were analyzed by Pearson Product Moment Correlation 
Invariance Coefficient Analysis. In the correlation analysis, variables that demonstrated a significant (p < .05) 
association with the outcome variables were included in the regression analysis. The predictive effect of pain 
stress measures on pain-related disability, negative mood, and daily activity level was examined with Linear 
Multiple Hierarchical Stepwise Regression Analysis. During the hierarchical regression analysis, the control 
variables of life stress, age, pain duration, perceived income level, education level and gender were included in 
the first block, and the predictor variables of unidimensional pain stress, multidimensional pain stress and 
transactional pain stress were included in the second block. Hierarchical regression analyses were conducted 
separately for pain-related disability, negative mood and daily activity. 

Results 

In this study, three different measures of pain experience as a source of stress were used. In line with the aim of 
the study, analyses were conducted to determine the pain stress measure that was most correlated with pain-
related disability, negative mood and change in daily activity levels. First, the correlations between the research 
variables were examined. Table 2 displays data on the relationship between the research variables and descriptive 
statistics values. In addition, details of the minimum, maximum, mean and standard deviation values of pain 
stress measurements are presented in Table 3. 

Table 2. Associations between research variables 
 1 2 3 4 5 6 7 8 9 10 11 12 

1. Age 1 -.07 -.00 -.12 .25*** .13 -.05 -.01 -.00 -.29*** -.25*** .12 

2. Gender  1 .06 -.03 -.00 .22** -.28*** -.23** -.19* -.18* -.16* -.11 
3. Education   1 -.17* .03 .20** -.13 -.19* -.15 -.20** -.15* .23** 

4. Income    1 .11 .01 .09 .10 .08 .02 -.08 -.17* 

5. Duration     1 .06 -.09 -.19* -.08 -.04 .01 .05 

6. Life Stress      1 -.23** -.24** -.25** -.41*** -.44*** .17* 

7. MDPS       1 .69*** .76*** .51*** .38*** -.08 

8. TPS        1 .79*** .43*** .37*** -.24** 

9. UDPS         1 .33*** .36*** -.15* 

10. Obstacle           1 .52*** -.18* 

11. Negative 
Mood 

          1 -.22** 

12. Activity            1 
LS. Life Stress, MDPS. Multidimensional Pain Stress, TPS. Transactional Pain Stress, UDPS. Unidimensional Pain Stress, . Gender was coded as 
a dummy variable and included in the analysis (1. Female; 2. Male). Education and income variables were included in the analysis as ordinal 
variables. An increase in these variables indicates an increase in the level of education and income.  
*p<0.05, **p<0.01, ***p<0.001 

Table 2 illustrates that the relationships between the outcome variables of the study, which are pain-related 
disability, negative mood and daily activity level, and the control variables, which are life stress, age and 
education level, come to the forefront. There is a negative correlation between life stress and pain-related 
disability and negative mood (r(1,167) = -0.41; -0.44 p<0.001, respectively). As the life stress perceived by 
chronic pain patients decreases, both pain-related disability and negative mood levels decrease. Similarly, there 
is a negative and significant correlation between age and pain-related disability and negative mood (r(1,167) = -
0.29; -0.25 p<0.001, respectively). As age increases, both disability and negative mood decrease. There were also 
significant correlations between education level and pain-related disability and daily activity level (respectively; 
r(1,167) = -0.20; 0.23 p<0.01); as the education level increases, disability decreases and daily activity level 
increases. The correlations between pain-related disability, negative mood and daily activity and other control 
variables were not significant (p>.05). When the correlations between measures of pain stress and health 
outcomes were examined, there were significant correlations between unidimensional pain stress and disability 
and negative mood (respectively; r(1,167) = 0.33; 0.36 p<0.001); multidimensional pain stress and disability and 
negative mood (respectively; r(1,167) = 0. 51; 0.38 p<0.001); transactional pain stress and disability, negative 
mood (respectively; r(1,167) = 0.43; 0.37 p<0.001) and daily activity (r(1,167) = -0.24; p<0.01).  
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Table 3. Minimum, maximum, mean and standard deviation values for pain stress measurements 

Measures Min Max Mean S.D. 

Unidimensional Pain Stress (UDPS) 0 10 6.61 2.46 

Multidimensional Pain Stress (MDPS) 0 18 12.07 4.04 

Transactional Pain Stress (TPS) 0 250 117.67 75.29 

UDPS measurement: Measured with VAS. Rate the pain you have experienced in the last week on a scale from 0 (no pain at all) to 10 (most 
severe pain possible). MDPS measurement: "Indicate your current pain on the scale (0-6)" + "How severe is your pain since last week (0-
6)" + "How much pain do you feel because of your pain (0-6)" For example, if the person rated his/her current pain as 5, the pain he/she 
experienced during the last week as 2 and the pain he/she experienced due to pain as 6, the multidimensional pain stress score is calculated 
as 5+2+6, which is 13. TPS measurement: Rate the pain you have experienced in the last week on a scale from 0 (no pain at all) to 10 (the 
most severe pain possible) X How often you have experienced pain when you think about the last month (between 1-5) X How much the 
pain you have experienced in the last month has bothered you (between 1-5). For example, if the respondent rates the intensity of pain as 
5, the frequency of pain as 5 and the level of discomfort as 5, he/she receives 125 points as 5x5x5.. 

Hierarchical regression analysis was performed for each health outcome to further examine the relationships 
between the health outcomes and the variables that were significantly correlated in the correlation analysis. The 
aim was to examine the variables explaining the change in each outcome variable. The outcomes associated with 
pain-related disability, negative mood and daily activity are presented in Table 4, Table 5 and Table 6 
respectively.  

Table 4. Regression analysis on the level of disability due to pain 

 ΔR2 F Beta B t 

Total .40     

Life stress .17 33.572*** -.268 -.344 -4.190*** 

Age .05 23.673*** -.230 -.217 -3.748*** 

Education .01 17.495*** -.098 -1.995 -1.572 

MDPS .17 28.064*** .422 1.266 6.727*** 

MDPS: Multidimensional Pain Stress ***p<0.001 

As seen in Table 4, 17% of the change in the level of disability due to pain is related to life stress, 5% to age and 
1% to educational level. When life stress, age and educational level are controlled, multi-dimensional pain stress 
explains approximately 17% of the change in the level of disability related to pain. Life stress, age, education 
level and multidimensional pain stress together explain 40% of the disability level.  

Table 5. Regression analysis for negative mood level 
 ΔR2 F Beta B t 
Total .31     
Life stress .19 39.578*** -.344 -.174 .000*** 
Age .03 24.574*** -.187 -.069 .005** 
MDPS .08 25.624*** .309 .364 .000*** 

MDPS: Multidimensional Pain Stress **p<0.01, ***p<0.001 

Table 5 shows that 19% of the change in participants' negative mood is related to life stress and 3% to age. When 
multidimensional pain stress is included in the equation, 31% of the change in negative mood is accounted for. 
In other words, multidimensional pain stress alone is responsible for approximately 9% of the variance in mood. 

Table 6. Regression analysis for daily activity level 
 ΔR2 F Beta B t 
Total .09     
Education .      05 10.460*** .206 5.442 .007** 
TPS .04 9.386*** -.213 -.044 .006** 

TPS. Transactional pain stress, *p<0.05, **p<0.01, ***p<0.001 

Finally, as seen in Table 6, 5% of the change in daily activity level is associated with education level among the 
control variables and 4% with transactional pain stress among the pain stress measures. These results indicate 
that among the pain stress measures, the change in pain-related disability and negative mood is only associated 
with multidimensional pain stress, while the change in daily activity level is only associated with transactional 
pain stress. Unidimensional pain stress, one of the pain stress measures, does not seem to have a significant 
relationship with the change in health outcomes.   
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Discussion 

For this study, the relationships between three different pain stress measures taken for chronic pain, which is a 
type of stress according to the transactional model, and the health outcomes of pain-related disability, negative 
mood, and daily activity level were examined. In this study, firstly, regarding control variables, life stress was 
associated with 17% of the change in pain-related disability and 19% of the change in a negative mood. Our 
results suggest that as life stress increases, pain-related disability increases, and mood worsens. These findings 
are consistent with studies examining the relationships between life stress and pain-related disability and mood 
in chronic pain patients (Ullrich et al. 2005, Smith et al. 2010, Homann et al. 2012). For example, in a study 
conducted with FMS patients, disability and depressive mood increased with heightened perceived stress 
(Homann et al. 2012). 

Similarly, another study on women with FMS indicated that perceived stress levels had a negative role in physical 
and psychological health (Smith et al. 2010). Due to the negative impact of the stress perceived by chronic pain 
patients in their lives, some studies focus on the idea that chronic pain patients have more stress sources, and 
they compare healthy control group and chronic pain patients regarding life stress (Feuerstein et al. 1985, Ghosh 
and Sharma 2010). One of these studies compared chronic pain patients with healthy controls for the frequency 
and consequences of stressful life events (Ghosh and Sharma 2010). The study's results suggested that chronic 
pain patients did not have a higher frequency of stressful life events in the last year than the healthy control 
group, but they were more negatively affected by these life events. This finding may indicate the importance of 
stress perception and managing stress effectively. Indeed, some interventions for chronic pain patients aim to 
improve stress management skills (Cherkin et al. 2016, Rosenzweig et al. 2010). Mindfulness-oriented stress 
reduction therapy conducted with 133 chronic pain patients reduced patients' stress levels and pain-related 
disability levels (Rosenzweig et al. 2010). When the results of the current study are evaluated along with existing 
research, it can be argued that as the life stress perceived by chronic pain patients increases, their physical 
difficulties, such as pain-related disability, and psychological difficulties, such as negative mood, increase. 
Therefore, with interventions to manage life stress, it may be possible to manage the negative effects of pain 
when people develop effective coping strategies with stressors in life.  

Age, another control variable, was associated with 5% of the change in pain-related disability and 3% of the 
change in negative mood. The level of pain-related disability and negative mood decreases with increasing age. 
In other words, being younger in chronic pain patients is associated with experiencing more deterioration in 
both physical and psychological health. Different studies support the negative relationship between age and 
disability in chronic pain patients (Asghari et al. 2008, Houde et al. 2016, Stephens et al. 2016). Houde et al. 
(2016) examined whether the relationship between pain severity and pain-related disability in people with 
chronic low back pain differed in young and elderly patients. The study results showed that although the level 
of disability increased with increasing pain severity in both groups, this association was more robust, especially 
in younger patients. One explanation for the higher level of pain-related disability in younger patients may be 
age-related expectations. With age, there is already a decrease in many activities of people, and health 
expectations also differ (Gignac et al. 2006). Many people perceive various disease symptoms as a natural 
consequence of aging and assume they do not require treatment. In a study on osteoarthritis patients' 
perceptions regarding the disease's symptoms, older individuals were more likely to perceive osteoarthritis 
symptoms as a natural consequence of aging compared to middle-aged individuals. On the contrary, the middle-
aged group attributed conditions such as withdrawal from social life, decreased social roles, and inability to 
continue daily activities to their disease (Gignac et al. 2006). 

Although not in the chronic pain group, many studies support the negative relationship between age and 
negative mood (Charles and Piazza 2009, Shallcross et al. 2013). One of these studies examined the relationship 
between age and anxiety, sadness and anger, and the mediating role of acceptance of negative emotions in this 
relationship (Shallcross et al. 2013). The study revealed that acceptance of negative situations increased with 
increasing age, and thus negative emotions decreased. The relationships between age and negative emotions can 
be interpreted similarly for chronic pain patients in the current study. People suffering from chronic pain, a 
source of stress, might gain more acceptance of their pain as time passes. This relation may be a possible 
explanation for the diminishing of negative emotions with increasing age. In this respect, it may be useful to 
measure patients' age-related expectations and pain acceptance levels in future studies.  

Another control variable that significantly correlated with health outcomes in the present study was the level of 
education. Education level is associated with 1% of the change in pain-related disability and 5% of the change in 
daily activity. As the education level increases, disability due to pain decreases, and daily activity increases. 
Education level was significantly associated with physical health outcomes but not with mood. Studies in the 
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literature support the positive role of education level in predicting pain outcomes (Roth and Geisser 2002, 
Asghari et al. 2008, Day and Thorn 2010). In a study examining the role of educational level in pain-related 
health outcomes of chronic pain patients, educational level was not associated with changes in a negative mood. 
However, it was significantly associated with pain-related disability (Roth and Geisser 2002). In that study, 
perceiving pain as a threat fully mediated the relationship between educational level and pain-related disability. 
As education levels decrease, people use avoidance behavior, a passive coping method, more in the face of pain 
that they perceive as a threat. Thus, their level of disability increases (Roth and Geisser 2002). Therefore, 
patients may need more information about managing chronic pain, particularly as the level of education 
decreases. In addition, as the level of education increases, people are expected to participate more in activities 
outside the home and in social life. A more detailed examination of the relationship between educational level 
and pain perceptions may enrich the existing knowledge in future studies. 

When multidimensional and transactional pain stress were included in the context of the main questions of the 
study, it was observed that the relationship between health outcomes and unidimensional pain stress was 
insignificant. On the other hand, multidimensional pain stress showed the most significant relationship 
between pain-related disability and negative mood. In contrast, transactional pain stress showed the most 
significant relationship with daily activity level. No study in the literature examines the relationships between 
different pain stress measures and health outcomes as in this study. Therefore, while the present study's findings 
provide a unique contribution to the literature, it is challenging to consider the results in their entirety. Studies 
examining the relationship between pain and various health outcomes measure pain only with the severity 
dimension corresponding to primary appraisals according to the Transactional Stress and Coping Model. The 
results of such studies suggest that as pain severity increases, pain-related disability increases and mood worsens 
(Asghari et al. 2008, Jones et al. 2008, Stefane et al. 2013, Bean et al. 2014, Häuser et al. 2014, Lee et al. 2015, 
Puente et al. 2015, ). A study with FMS patients reported that disability and emotional stress levels increased as 
the pain severity of the participants increased (Häuser et al. 2014). 

Similarly, another study involving 144 female FMS patients yielded that as pain severity measured by a single 
item increased, negative mood and pain-related disability levels increased (Puente et al. 2015). Although there 
is a significant relationship between pain severity measured by a single item and disability and negative mood 
in the studies, the correlations are weak. Single-item pain severity accounted for 4% of the change in pain-related 
disability (Stefane et al. 2013) in a study on the relationship between pain severity, life satisfaction, and 
disability level in patients with chronic low back pain. In the present study, although unidimensional pain stress 
showed significant associations with health outcomes, this significant association was lost in regression analyses 
that included other pain stress measures. Multidimensional pain stress remained associated with 17% of pain-
related disabilities and 8% of negative moods. 

The multidimensional pain distress measure assesses the suffering from the pain and pain during the interview, 
as opposed to the traditional single-item measure of pain severity. In particular, the suffering component 
accompanying pain provides information about what pain means to the person and covers the secondary 
appraisal in the transactional model. Thus, this measure better represents pain stress, consistent with the 
recommendations for measuring pain-related emotions (Lazarus and Folkman 1984, Lumley et al. 2011). On 
the other hand, measuring the pain severity during the interview can also contribute to assessing pain stress. 
With the growing use of electronic diary methods in recent years, the use of more accurate methods in pain 
assessment is becoming widespread (Stinson et al. 2011, Stinson et al. 2013). In future studies, measuring daily 
primary and secondary appraisals for pain, especially the diary technique, may provide an effective method for 
assessing pain stress. 

Many intervention programs for chronic pain patients focus on reducing the severity of pain. However, it is seen 
that interventions aiming to reduce pain severity do not consistently achieve the desired change (Tan et al. 
2011). When patients focus on reducing pain instead of continuing to live despite it, their medication use 
increases. Unfortunately, they express dissatisfaction with the medications at anticipated rates (Collins et al. 
2000, Nicholas et al. 2006). Besides, some medications are related to avoidance behaviors that negatively affect 
pain management (Nicholas et al. 2006). In that case, patients may continue to perceive the presence of pain as 
a threat and resort to methods that may prevent the occurrence of pain. Considering pain reduction as the 
treatment goal may lead to ignoring cognitive assessments that play a role in pain outcomes. In the current 
study, the prominence of the relationship between multidimensional pain stress and health outcomes points to 
the importance of pain severity and appraisals accompanying pain. The Transactional Stress and Coping Model 
(Lazarus and Folkman 1984) defines stress as an interaction between the environment and the individual and 
underlines that the individual undergoes an appraisal after encountering the stressor. Especially in the 
secondary appraisal process, the individual focuses on what they can do. Functional cognitions are critical for 
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developing effective coping skills for pain. For instance, catastrophizing pain, common in chronic pain patients, 
complicates adaptation to pain. 

Catastrophizing is the repetitive recall of negative thoughts or images related to pain. Several studies point to 
the effect of pain catastrophizing during pain management on pain outcomes (Somers et al. 2009, Varallo et al. 
2020, Varallo et al. 2021). Somers et al. (2009), in their study among people with a diagnosis of osteoarthritis, 
pointed out that as the catastrophizing of pain increased, both physical and psychological difficulties increased. 
In a meta-analysis study, pain catastrophizing was identified as one of the prominent psychological variables in 
pain adaptation, and its relationship with pain-related disability was highlighted (Martinez-Calderon et al. 
2019). Indeed, when people think that pain will be very challenging and that they will not be able to cope with 
it, they may start to avoid many activities, and this avoidance can exacerbate the negative impact of pain on their 
lives. Therefore, it is recommended that treatments for chronic pain patients should focus not only on reducing 
pain severity but also on improving functional cognitions that affect pain adaptation.  

Pain-related disability and negative mood are among the variables targeted to be reduced in terms of health 
outcomes. In the current study, the highest correlation was observed between increased daily activity level, the 
health outcome targeted to be, and transactional pain stress, one of the measures. As transactional pain stress 
increased, the daily activities of patients declined significantly. Although there is no pain stress measure similar 
to the transactional pain stress measure measured in this study in the literature, studies are emphasizing the 
importance of pain frequency along with pain severity (Denkinger et al. 2014, Salamon et al. 2014) and the level 
of pain discomfort corresponding to secondary appraisals for health outcomes (Salaffi et al. 2015, Fillingim et 
al. 2016, Puntillo et al. 2018). Accordingly, this study is the first known to measure the components of pain 
severity, frequency, and discomfort, which measure both primary and secondary appraisals in chronic pain 
patients.  

Moreover, it is noteworthy that pain stress, measured as transactional pain stress, was only associated with 
activity level among health outcomes. This finding suggests that patients may have different expectations about 
activity level, which is intended to be increased in contrast to disability and negative mood, which are targeted 
to be reduced during treatments. Many pain patients state that they expect pain to cease to exist to continue 
their routine activities. In other words, regarding activity level, not only pain severity but also pain frequency 
and discomfort may become more critical. This expectation, which also includes a decrease in the frequency of 
pain, seems prohibitive in adapting to a chronic stress condition. Pain acceptance has been a prominent variable 
in pain management in recent years (McCracken and Eccleston 2005, Esteve et al. 2007, Ahlstrand et al. 2017, 
Varallo et al. 2021). For chronic pain patients, continuing daily routines in the presence of pain require a new 
adaptation process and pain acceptance. However, it should be kept in mind that in this study, transactional 
pain stress and change in activity level were only weakly correlated.  

When the results of the present study are considered together, the unidimensional pain stress (single-item pain 
severity measure), the most widely used pain stress measure in the literature, fails to be effective compared to 
the multidimensional and transactional pain stress measures used in the present study. This failure points to 
the necessity of going beyond the measurement of severity alone in measuring pain. In particular, 
multidimensional pain stress measures show the most robust relationship with the negative outcome variables 
of pain-related disability and negative mood among pain stress measures. The fact that the multidimensional 
pain stress measure includes a measure of the emotional process associated with pain (suffering from pain) may 
have a particular effect on negative health outcomes. In contrast, the inclusion of pain frequency and pain 
discomfort in the transactional pain stress measure has a more determinant role for routine activities 
(independent of pain). Considering this information together, it is recommended that future studies should 
include these components in pain stress measurements and examine the relationships with different outcome 
variables. Although there are new recommendations in the literature regarding pain appraisal, a limited number 
of studies address the relationship between different pain measures and health outcomes. The findings from the 
current study suggest that measuring pain with primary and secondary appraisals may be important in the 
relationship with health outcomes. In particular, the inclusion of secondary appraisals indicates that the 
experience of chronic pain is a condition that needs to be adapted to rather than changed. Although primary 
appraisals, such as pain severity or frequency, do not differ, a decrease in secondary appraisals (such as 
discomfort and pain sensation), which include one's reactions to pain, may also be beneficial in pain 
management.  

In addition to these new contributions, the study has some limitations. First, it is known that the relationships 
between pain stress and health outcomes may be reciprocal. For this reason, the study's cross-sectional nature 
makes it difficult to understand these reciprocal relationships. It is impossible to establish a cause-and-effect 
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relationship in cross-sectional studies that provide information about the relationships between variables. The 
fact that all measurements are based on self-report is another limitation of the study. Although self-report-based 
pain measurement is the most reliable method because it is an individual-specific experience, physical 
measurements are also crucial for pain assessment. Including physiological measurements evaluating 
individuals' pain sensitivity in future studies may enrich the data on pain measurement. While calculating 
transactional pain, stress, pain frequency, and discomfort level were measured for the last month, and pain 
severity was measured for the last week. Using the most commonly used pain severity assessment to calculate 
the transactional measure was deemed appropriate. 

Meanwhile, a one-month measurement was preferred as a more extended time interval to understand the 
frequency of pain (McCracken and Eccleston 2005). However, in future studies, measuring pain severity, 
frequency, and discomfort level in the same period may be more appropriate. Other study limitations include 
that most of the sample consisted of women. Most of these people were reached from the algology outpatient 
clinic in the Department of Physical Medicine and Rehabilitation at Istanbul University. This situation caused 
most of the sample to consist of fibromyalgia syndrome, low back pain, and rheumatoid arthritis patients. On 
the other hand, the number of participants in these pain groups does not allow for intergroup comparisons. In 
future studies, it is recommended that the sample be expanded to compare disease groups and examine gender 
differences.  

Conclusion 

The study results provide critical recommendations for clinicians, physicians, and researchers working with 
chronic pain. Measurement of secondary appraisals of pain in assessing pain experience suggests that people are 
not passive in the face of pain. Especially in the clinical setting, measuring primary appraisals such as pain 
severity and secondary appraisal components of pain will expand the field of intervention. This situation 
emphasizes that the effect of pain on patients is composed of personal evaluations, just as the transactional 
model suggests. Accordingly, forming functional cognitions about pain may also facilitate pain adaptation. In 
addition, the prominence of different pain-related components according to the targeted outcome variable 
enriches the intervention areas. Interventions can be planned to reduce the suffering accompanying pain to 
reduce pain-related disability and negative mood. 

Meanwhile, steps can be taken to reduce the discomfort accompanying pain and dysfunctional expectations 
regarding pain frequency to increase patients' daily activities. In this direction, while creating treatment 
modalities, it may be helpful to conceptualize pain as a stress with its primary and secondary components and 
improve the patient's ability to manage it. Finally, in future studies, assessing pain at different times may 
facilitate a clearer understanding of patients' pain severity. Utilizing the diary method in this assessment and 
recording pain severity daily for a certain period may help prevent recall-based errors..  
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