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Emotion Regulation and Psychological Dependence on Pain Medication 
among Hospital Outpatients with Chronic Spinal Pain: The Influence of 
Rumination about Pain and Alexithymia

Romaana Kapadia , James Elandera  and Antony H. Batemanb 
aSchool of Psychology, university of Derby, Derby, uK; bRoyal Derby Spinal centre, Royal Derby Hospital, Derby, uK

ABSTRACT
Objective: To examine the extent to which pain acceptance, pain catastrophising and alexithymia 
moderate associations between pain intensity and psychological pain medication dependence. 
Methods: Participants (106 hospital outpatients with chronic spinal pain) completed the Leeds 
Dependence Questionnaire (LDQ) to measure psychological dependence on pain medication, and 
the Chronic Pain Acceptance Questionnaire-8 (CPAQ-8), the Pain Catastrophising Scale (PCS) and the 
Toronto Alexithymia Scale-20 (TAS-20), plus the Depression, Anxiety and Stress Scale-21 (DASS-21). 
Results: Multiple linear regression showed that degree of psychological dependence (measured 
dimensionally across the range of LDQ scores) was associated with TAS subscale difficulty identifying 
feelings (DIF) (β = 0.249, p = <0.002) and PCS subscale rumination (β = 0.193, p = 0.030), independently 
of pain intensity and risk behaviors for medication misuse. The effect of pain intensity was moderated 
by rumination, with pain intensity more strongly associated with dependence when rumination was 
high (interaction β = 0.192, p = 0.004). Logistic regression showed that the effect of pain intensity on 
severe dependence (measured categorically as LDQ score ≥ 20) was moderated by alexithymia, so 
that severe dependence was independently associated with the combination of intense pain and 
high alexithymia (interaction odds ratio = 7.26, 95% CIs = 1.63–32.42, p = 0.009). Conclusions: 
Rumination and alexithymia moderated the associations between pain intensity and psychological 
pain medication dependence, consistent with emotion regulation theory. This raises the possibility 
that specifically targeting rumination about pain and symptoms of alexithymia could potentially 
improve the effectiveness of psychological interventions for chronic pain and help people to avoid 
or reduce their psychological dependence on pain medication.

Introduction

Between 55% and 80% of the population are affected by 
chronic back or spinal pain at some point in life and the 
annual prevalence is between 15% and 45% (Andersson, 
1999). Chronic back or spinal pain is a major cause of dis-
ability and impaired mental health and is a significant 
healthcare burden in terms of consultations, referrals to sec-
ondary care and pain medications (Hong et  al., 2013; 
Manchikanti et  al., 2009; Stubbs et  al., 2016).

Pain medications are compounds that relieve pain by 
altering perception of nociceptive stimuli without producing 
anesthesia or loss of consciousness, including opioids, 
non-steroidal anti-inflammatory drugs (NSAIDs) and a 
range of other natural and synthetic compounds. Pain med-
ications contribute significantly to the costs of treatment for 
spinal pain (Manchikanti et  al., 2009) and people with spinal 
injuries are at high risk of pain medication misuse (Clark 
et  al., 2017; Heinemann et  al., 1992; Krause et  al., 2015).

Pain medication dependence is an important treatment 
outcome for people with pain because it may increase the 

chronicity of pain and may be a precursor of more harmful 
outcomes. Most previous research on pain medication 
dependence emphasized opioid medications and physical 
dependence (e.g., Larance et  al., 2016; Walid et  al., 2007) but 
it is also important to consider non-opioid medications and 
psychological dependence. Dependence on non-opioid pain 
medications such as NSAIDS is not common, but some 
cases met DSM-IV criteria for substance dependence and/or 
DSM-V criteria for substance use disorder (Etcheverrigaray 
et  al., 2014; Godersky et  al., 2017). One study of 400 hospi-
tal inpatients found that 7% met DSM-IV-TR criteria for 
dependence on non-opioid analgesics (Bonnet et  al., 2019). 
A randomized controlled study comparing chronic pain 
patients prescribed NSAIDs, tramadol (a weak opioid) or 
hydrocodone (a strong opioid) found that rates of abuse or 
dependence over a 12-month follow-up period were equiva-
lent for NSAIDs and tramadol, although both those were 
significantly lower than for hydrocodone (Adams et al., 2006).

The Leeds Dependence Questionnaire measures a depen-
dence construct that is “viewed as a purely psychological 
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phenomenon, explained by learning theory and departing 
from the psychobiological view in that tolerance and the 
resulting withdrawal symptoms are relegated to the realm of 
consequences of regular, excessive use” (Raistrick et  al., 1994, 
p. 564). Psychological dependence develops in a process and 
can be measured dimensionally (on a continuum) and cate-
gorically (by applying a cut-point for severe dependence) 
(Raistrick et  al., 1994, 2014). This means it could be targeted 
both by early-stage preventative interventions to stop mild 
or moderate psychological dependence developing further 
and by later-stage treatment interventions for severe psycho-
logical dependence.

To develop effective interventions, it is important to 
understand the psychological risk factors for dependence 
(Jamison & Edwards, 2013), including emotion regulation, 
defined as “the conscious and non-conscious strategies we 
use to increase, maintain or decrease one or more compo-
nents of an emotional response” (Gross, 2001, p. 215). 
Emotion regulation is an approach that is increasingly 
applied to chronic pain because it can help to explain differ-
ences between individuals in how they respond to chronic 
pain (Aaron et  al., 2020; Koechlin et  al., 2018).

Acceptance has been identified as an aspect of emotion 
regulation (Ding et  al., 2015) and acceptance and commit-
ment therapy (ACT) can be viewed as involving emotion 
regulation strategies (Gaudiano, 2011). Pain acceptance 
involves being willing to engage in everyday activities despite 
experiencing pain and has been associated with reduced 
pain medication use and dependence (Elander et  al., 2014; 
Kratz et  al., 2018).

Pain catastrophising involves perceiving a painful situa-
tion as worse than it is, and alexithymia involves difficulties 
describing and identifying emotions, leading to confusion 
between physical pain and distressing emotions. Both cata-
strophising and alexithymia involve distressing emotional 
responses to pain and both have been investigated as emo-
tion regulation strategies (Ghandehari et  al., 2020; Safavi 
et  al., 2016; Sheppes et  al., 2015; Wong & Fielding, 2013). 
Pain catastrophising and alexithymia have also been associ-
ated with increased pain medication use, misuse and depen-
dence among clinical samples of people taking opioid pain 
medications and general population samples of people taking 
opioid and non-opioid pain medications (Arteta et  al., 2016; 
Elander et  al., 2014; Oberleitner et  al., 2019).

If pain acceptance, catastrophising and alexithymia 
affected the outcomes of chronic pain by acting as 
emotion-regulation factors, they would be expected to mod-
erate the effects of pain intensity, with greater pain accep-
tance reducing and both catastrophising and alexithymia 
increasing the impact of pain intensity. Pain acceptance and 
alexithymia were shown to moderate the effects of pain 
intensity on psychological dependence on pain medication 
among people with chronic pain in the general population 
(Elander et  al., 2014), but those moderation effects have not 
to our knowledge been examined among clinical samples of 
spinal pain patients.

The present study aimed to test the moderation of pain 
intensity by pain acceptance, catastrophising and alexithymia 
among a clinical sample of people with chronic spinal pain. 

To obtain conservative estimates of moderation effects, we 
examined the extent to which they accounted for unique 
variance in psychological dependence, over and above that 
accounted for by other known risk factors, including depres-
sion, anxiety, stress, pain medication use, and drug use 
behaviors associated with misuse of pain medications, 
including opioid and non-opioid medications.

Methods

Participants

The participants were 106 people with chronic spinal pain 
recruited at the spinal and physiotherapy outpatient depart-
ments of two UK hospitals. The inclusion criteria were being 
over 18 years old, having chronic spinal pain and using pre-
scribed or over-the-counter pain medications. Chronic spinal 
pain was defined as pain over three months duration related 
to the spine and associated structures. The exclusion criteria 
were being unable to speak English, having an additional 
diagnosed pain condition (eg., cancer) or having a serious 
mental illness or cognitive impairment that could affect par-
ticipants’ ability to make reasonably accurate self-reports 
about themselves and their medication use. This meant that 
the threshold for serious mental illness was high; partici-
pants with severe depression would not have been excluded. 
In fact, no one was excluded because of serious mental ill-
ness or because of addictions or substance use disorders. 
Two people were excluded because of cancer pain and two 
because of fibromyalgia, but no one was excluded because of 
concomitant arthritis pain in other locations.

Measures

Outcomes

The Leeds Dependence Questionnaire (LDQ) assesses psy-
chological dependence and is designed to be sensitive 
through the range from mild to severe dependence, with 
scores of 20 or more indicating severe dependence (Raistrick 
et  al., 1994). It has good internal consistency, test-retest reli-
ability and convergent validity (Kelly et  al., 2010; Raistrick 
et  al., 1994) and has been used to assess pain medication 
dependence among people with chronic pain (Corbelli et  al., 
2012; McDonough et  al., 2019). We used a version previ-
ously adapted to assess pain medication dependence by 
replacing the words “drink and drugs” in each item with 
“painkillers” (e.g., “do you find yourself thinking about when 
you will next be able to take painkillers?”) (Said et  al., 2019).

Potential moderators

The Chronic Pain Acceptance Questionnaire-8 (CPAQ-8) 
assesses willingness to engage in everyday activities despite 
experiencing pain and gives subscale scores for Activity 
Engagement and Pain Willingness, each with good internal 
consistency and convergent validity (Fish et  al., 2010).
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The Pain Catastrophising Scale (PCS) assesses frequency 
of catastrophic thoughts about pain and gives subscale scores 
for Rumination, Magnification and Helplessness (Sullivan 
et  al., 1995). It has good factor structure and each scale has 
good reliability and validity (Sullivan et  al., 1995; Osman 
et  al., 1997; Wheeler et  al., 2019). Clinical levels of cata-
strophising are indicated by scores above 11 for Rumination, 
5 for Magnification, 13 for Helplessness, and 30 for the PCS 
total score (Sullivan, 2009).

The Toronto Alexithymia Scale-20 (TAS-20) assesses dif-
ficulties identifying and describing emotions and gives a 
total score as well as subscale scores for Difficulty Describing 
Feelings (DDF), Difficulty Identifying Feelings (DIF) and 
Externally Oriented Thinking (EOT), each with good inter-
nal reliability (Bagby et  al., 1994; Parker et  al., 1993, 2003). 
A three-factor structure was confirmed with individuals with 
musculoskeletal disorders (Swift et  al., 2006). TAS-20 Total 
scores of 61 or more indicate high alexithymia (Bagby et  al., 
n.d.; Taylor et  al., 1992).

Potential confounds

The Depression, Anxiety and Stress Scale-21 (DASS-21) 
gives scores for depression, anxiety and stress, each with 
good internal reliability and concurrent validity and with a 
cleaner factor structure and smaller inter-factor correlations 
than the 42-item version (Antony et  al., 1998; Lovibond & 
Lovibond, 1995a). The cut-points for at least moderate 
depression, anxiety and stress are 14 for Depression, 10 for 
Anxiety and 19 for Stress (Lovibond & Lovibond, 1995b).

Participants also reported how long they had experienced 
spinal pain, their pain intensity in the last 24 h (10-point 
rating scale), whether they were disabled by spinal pain, 
their use of prescribed and non-prescribed pain medication, 
and whether they had experienced at least sometimes a 
range of behavioral risk factors for opioid medication mis-
use. These included feeling addicted to pain medication, 
using pain medication for other problems, saving up unused 
pain medications, losing pain medications and needing to 
have them replaced, being taken off pain medication to 
reduce tolerance, obtaining pain medications from a differ-
ent prescriber than usual, taking pain medications differently 
from how they were prescribed, taking more pain medica-
tion than prescribed, borrowing pain medication, being wor-
ried about use of pain medications, others being worried 
about use of pain medications, and having to make emer-
gency clinic visits or phone calls because of pain.

These are behaviors that have been associated with med-
ication misuse and dependence (Butler et  al., 2007; Compton 
et  al., 2008) although they do not in themselves constitute 
misuse or dependence. All the participants were asked about 
all these behaviors whether or not they were taking opioids 
and/or prescribed pain medications, and the wording of the 
questions was reviewed to ensure they were appropriate for 
people taking pain medication of any type, not just opioids. 
This information was used to assess the extent to which the 
moderation of pain intensity by emotion regulation factors 
accounted for variability in psychological dependence that 

was not accounted for by known risk factors for medica-
tion misuse.

Procedure

The study protocol was approved by the NHS North-West—
Greater Manchester West Research Ethics Committee 
(Reference 19/NW/0031) and by the NHS Health Research 
Authority. The participants were a series of consecutive 
attenders at two outpatient clinics over a period of three 
months, at which point it was considered that most of those 
eligible had been invited to participate. Consenting partici-
pants completed paper copies or electronic questionnaires 
during routine hospital outpatient visits.

Analytic strategy

The data analysis was conducted using IBM SPSS v27. 
Bivariate associations between psychological dependence and 
other factors were tested using Pearson’s product-moment 
coefficients for associations with continuous measures (age, 
duration of spinal pain, pain intensity) and independent 
groups t-tests for associations with binary measures (gender, 
pain-related disability, use of each type of pain medication, 
and presence/absence of risk behaviors for medication 
misuse).

Multiple linear regression was then used to test whether 
pain acceptance, pain catastrophising and alexithymia mod-
erated the effect of pain intensity on degree of psychological 
dependence (dimensional LDQ scores across the range). 
Multiple logistic regression was used to test the same mod-
eration effects on the presence vs absence of severe psycho-
logical dependence (LDQ scores dichotomized using a 
cut-point of 20 or more).

To assess whether moderation of pain intensity by pain 
acceptance, pain catastrophising and alexithymia accounted 
for unique variance in psychological dependence, over and 
above that accounted for by the other known risk factors, 
predictor variables were added to the regression models in 
two blocks: 1) demographic and clinical factors, medication 
use and risk behaviors for medication misuse that were sig-
nificantly associated with dependence in the bivariate analy-
ses; 2) pain acceptance, pain catastrophising and alexithymia 
measures and terms for the interactions between those mea-
sures and pain intensity (to test moderation effects), plus 
depression, anxiety and stress. Terms for all the interactions 
between pain intensity and the alexithymia, pain catastroph-
ising and pain acceptance measures were computed and 
tested. We used subscale rather than total scores wherever 
possible to be as specific as possible about emotion regula-
tion processes that could be potential targets for therapeutic 
interventions.

In the linear regression analysis, the dependent variable 
was LDQ score across the range. Interaction terms were 
computed as products of pairs of standardized scores. 
Significant interactions were explored using the PROCESS 
v4.0 macro for SPSS (Hayes, 2022) and simple slopes analy-
ses (Aiken et  al., 1991). Independence of error terms was 
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assessed using the Durbin-Watson statistic and multicol-
linearity using Tolerances and Variance Inflation Factors 
(VIFs). Durbin-Watson values should be close to 2, with 
values less than 1 and greater than 3 indicating potential 
non-independence (Field, 2009, p. 221). Multicollinearity is 
indicated by Tolerances below 0.2 and VIFs greater than 
10.0 (Field, 2009, pp. 224, 242).

In the logistic regression analysis, the dependent variable 
was LDQ score dichotomized using a cut-point of 20 or 
more. Predictor variable scores were dichotomized using rec-
ognized cut-points wherever possible (for alexithymia, rumi-
nation, magnification, helplessness, depression, anxiety and 
stress) and median splits only where recognized cutoffs were 
not available (for pain acceptance subscales). Because there 
is a recognized cut-point for the TAS-20 total score but not 
the subscales, the dichotomized total score was used rather 
than subscale scores for alexithymia. Interaction terms were 
computed as the products of dichotomized scores so that 
0 = below cut-point or median for one or both, 1 = above 
cut-point or median for both.

Results

Descriptive information

Of the 106 participants who completed the survey, 91 
(85.8%) completed it in paper form and 15 (14.2%) com-
pleted it electronically. Ages ranged from 23 to 88 years, with 
a mean of 56.57 years (SD 14.72). There were 36 (34%) 
males and 70 (66%) females. There were 97 (91.5%) from 
White family backgrounds and nine (8.49%) from Asian 
(n = 3), African (n = 2), Caribbean (n = 3) and 
African-Caribbean (n = 1) backgrounds. There were 63 
(59.4%) who were married or cohabiting and 91 (85.8%) 
who had children. There were 57 (53.8%) employed, in 

occupations including healthcare, education and administra-
tion, 15 (14.2%) unemployed and 34 (32.1%) retired.

Mean duration of spinal pain was 85.55 months (range 
four months to over 40 years). There were 84 (79.2%) who 
had spinal pain for at least a year. Pain intensity ratings 
ranged from 3 to 10, with a mean of 7.41 (SD 1.70). There 
were 96 (91%) who reported intense pain every day and 67 
(63.2%) who were disabled by pain. The mean LDQ score 
was 11.52 (SD 7.35) and there were 15 participants (14.2%) 
with LDQ scores of at least 20 points.

Prescribed pain medications were used by 94 participants 
(88.7%), over-the-counter pain medications by 66 (62.3%), 
and both prescribed and over-the counter pain medications 
by 54 (50.9%). The prescribed medications included strong 
opioids (eg., buprenorphine, fentanyl, oxycodone and mor-
phine), weak opioids and compound medications (eg., 
codeine, co-codamol, co-dydramol, dihydrocodeine, Tramadol 
and Zapain), anticonvulsant medications (eg., gabapentin, 
pregabalin), and NSAIDs (eg., diclofenac, ibuprofen, 
naproxen, meloxicam). There were 17 (16.0%) participants 
who reported taking strong opioids, 56 (52.8%) weak opi-
oids, 44 (41.5%) NSAIDs, 41 (38.7%) anticonvulsant medica-
tion, 12 (11.3%) antidepressant medication and 3 (2.8%) 
antianxiety medication). The over-the counter medications 
were almost all NSAIDs and paracetamol (acetaminophen).

Descriptive statistics for study measures are given in Table 
1. Applying DASS-21 cutoffs (Lovibond & Lovibond, 1995b), 
there were 36 (34.0%) with at least moderate depression, 46 
(43.4%) with at least moderate anxiety, and 38 (35.9%) with 
at least moderate stress. Applying PCS cutoffs (Sullivan, 2009), 
there were 33 (31.1%) with clinically significant rumination, 
50 (47.2%%) with clinically significant magnification and 41 
(38.7%) with clinically significant helplessness. Applying the 
TAS-20 total score cutoff (Bagby et  al., n.d.; Taylor et  al., 
1992), there were 27 (25.5%) with high alexithymia.

Table 1. Descriptive statistics for study measures (n = 106).

Scale items Mean SD Min–max alpha

age (years) 1 56.57 14.74 23–88 –
Pain duration (months) 1 85.55 109.12 4–492 –
Pain intensity 1 7.41 1.70 3–10 –
DASS-21
Depression 7 11.57 11.65 0–42 0.94
anxiety 7 9.89 8.72 0–32 0.82
Stress 7 14.57 1.12 0–42 0.91
CPAQ-8
activity engagement 4 13.64 6.15 0–24 0.85
Pain willingness 4 6.49 5.53 0–24 0.80
Pain acceptance total 8 20.13 7.35 4–40 0.79
PCS
Rumination 4 7.89 5.26 0–16 0.93
Magnification 3 5.30 3.35 0–12 0.73
Helplessness 6 11.44 7.08 0–24 0.92
catastrophising total 13 24.63 14.86 0–52 0.96
TAS-20
Difficulty describing feelings 5 12.49 4.79 5–25 0.68
Difficulty identifying feelings 7 17.40 7.36 7–34 0.89
externally oriented thinking 8 21.16 4.15 8–31 0.63
alexithymia total 20 51.05 12.97 24–81 0.88
LDQ
Pain medication dependence 10 11.52 7.35 0–30 0.88

Notes: DaSS-21 = Depression, anxiety and Stress Scale-21; cPaQ-8= chronic Pain acceptance Questionnaire-8; PcS = Pain catastrophising Scale; taS-20= toronto 
alexithymia Scale-20; LDQ = Leeds Dependence Questionnaire; alpha = cronbach’s alpha coefficient.
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Bivariate analyses

LDQ score was significantly correlated with pain intensity 
(r = 0.53, p < 0.001), but not with age or pain duration. LDQ 
scores were higher among participants who were disabled by 
pain (14.49 [SD 6.79] compared with 6.41 [SD 5.20], t = 6.42, 
p < 0.001) but there were no significant differences in LDQ 
scores between males and females or between those who 
were married or cohabiting versus those who were not.

LDQ scores were higher among those taking versus not 
taking prescribed medication (12.09 [SD 7.35] compared 
with 7.08 [SD 5.95], t = 2.26, p = 0.026); those taking versus 
not taking strong opioids (15.06 [SD 7.77] compared with 
10.84 [SD 7.12], t = 2.21, p = 0.030); and those taking versus 
not taking anticonvulsant medication (13.32 [SD 7.90] com-
pared with 10.38 [SD 6.81], t = 2.03, p = 0.045), but there 
were no significant differences in LDQ scores between those 
taking versus not taking over-the-counter pain medication, 
weak opioids, any opioids, NSAIDs, antidepressants or anti-
anxiety medications.

LDQ scores were higher among those who felt addicted 
to pain medication versus those who did not (19.50 [SD 
8.36] compared with 11.04 [SD 7.05], t = 2.83, p = 0.006); 
those who used pain medication for other problems versus 
those who did not (13.40 [SD 7.02] compared with 10.13 
[SD 7.34], t = 2.31, p = 0.023); those who had taken more 
pain medication than prescribed versus those who had not 
(16.45 [SD 5.48] compared with 9.48 [SD 7.08], t = 4.90, 
p < 0.001); those who had borrowed pain medication versus 
those who had not (18.17 [SD 6.80] compared with 11.12 
[SD 7.22], t = 2.33, p = 0.022); those who had worried about 

their own use versus those who had not (16.62 [SD 7.30] 
compared with 10.81 [SD 7.11], t = 2.75, p = 0.007); those 
who felt others worried about their use versus those who 
did not (17.29 [SD 7.18] compared with 11.11 [SD 7.23], 
t = 2.19, p = 0.031); and those who had made an emergency 
phone call or clinic visit versus those who had not (18.30 
[SD 7.70] compared with 10.81 [SD 6.99], t = 3.20, p = 0.002). 
There were no significant differences in mean LDQ scores 
between those who had versus those who had not saved up 
unused pain medication, lost pain medications and needed 
to have them replaced, been taken off pain medications, 
used other prescribers for pain medications, or taken pain 
medications differently from how they were prescribed.

Correlations among study measures are given in Table 2. 
There were no significant correlations with age or duration 
of pain. Because depression, anxiety and stress were all 
intercorrelated above 0.70, only anxiety was included in the 
linear regression analysis. Because rumination, magnification 
and helplessness were all intercorrelated above 0.70, only 
rumination, which had the highest correlation with LDQ 
score, was included in the regression analysis. Because diffi-
culty describing feelings and difficulty identifying feelings 
were correlated above 0.70, only difficulty identifying feel-
ings, which had the higher correlation with LDQ score, was 
included in the linear regression analysis, along with exter-
nally oriented thinking, the third TAS-20 subscale. This 
meant that the highest correlation among variables used as 
predictor variables in the analysis was 0.57 (between rumi-
nation and difficulty identifying feelings).

Table 2. correlations among predictor variables in the linear regression analyses (n = 106).

1. Pain intensity 1.0
2. Depression 0.29** 1.0
3. anxiety 0.37*** 0.76*** 1.0
4. Stress 0.32** 0.73*** 0.75*** 1.0
5. activity 

engagement
−0.31** −0.21* −0.16 −0.30** 1.0

6. Pain willingness −0.34*** −0.01 −0.11 −0.11 −0.21* 1.0
7. Rumination 0.52*** 0.59*** 0.56*** 0.52*** −0.26** −0.34 1.0
8. Magnification 0.44*** 0.51*** 0.40*** 0.46*** −0.26** −0.39*** 0.78*** 1.0
9. Helplessness 0.54*** 0.52*** 0.55*** 0.52*** −0.34*** −0.39*** 0.88*** 0.81*** 1.0
10. Difficulty 

describing feelings
0.17 0.60*** 0.50*** 0.46*** −0.06 −0.08 0.37*** 0.32*** 0.33**

11. Difficulty 
identifying feelings

0.38*** 0.57*** 0.53*** 0.57*** −0.12 −0.41*** 0.57*** 0.56*** 0.57***

12. externally oriented 
thinking

0.03 0.26** 0.16 −0.02 −0.15 0.15 0.14 0.11 0.09

13. Pain medication 
dependence (LDQ)

0.53*** 0.51*** 0.54*** 0.52** −0.24* −0.31** 0.61*** 0.54*** 0.58***

1 2 3 4 5 6 7 8 9

table 2 continued

10. Difficulty 
describing feelings 1.0
11. Difficulty 

identifying feelings
0.72*** 1.0

12. externally oriented 
thinking

0.34*** 0.16 1.0

13. Pain medication 
dependence (LDQ)

0.33*** 0.54*** 0.03

10 11 12

Notes: LDQ = Leeds Dependence Questionnaire.
*p < = 0.05; **p < = 0.01; ***p < = 0.001.
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Based on that bivariate analysis, the control variables 
included in block 1 of both the linear and logistic regression 
analyses were pain intensity, pain-related disability, taking 
prescribed medication, taking strong opioid medication, tak-
ing anticonvulsant medication, feeling addicted to pain med-
ication, using pain medication for other problems, taking 
more pain medication than prescribed, borrowing pain med-
ication, worrying about their own use of medication, feeling 
that others worried about their use of medication, and mak-
ing emergency phone calls or clinic visits. The predictor 
variables added in block 2 of the linear regression were anx-
iety, rumination, difficulty identifying feelings, externally 
oriented thinking, activity engagement, pain willingness, 
pain intensity x rumination, pain intensity x difficulty iden-
tifying feelings, pain intensity x externally oriented thinking, 
pain intensity x activity engagement, and pain intensity x 
pain willingness. In the logistic regression, dichotomized 
versions of the same variables were used, except that the 
alexithymia total score was used instead of subscales, as 
described in the analytic strategy.

Multivariate regression analyses

In the linear regression analysis, the F ratio for the final 
model was 22.23 (df = 7, 98; p < 0.001), indicating a good fit, 
and the Durbin-Watson statistic was 1.90, indicating inde-
pendence of errors. The lowest Tolerance was 0.51 and the 
highest Variance Inflation Factor (VIF) was 1.96, indicating 
no multicollinearity.

Table 3 shows standardized regression coefficients for 
variables retained in each model. Variables that were not 
independently associated with psychological dependence 
were not retained and are not shown in Table 3. A full list-
ing of Beta weights and p values for all predictor variables 
including those not retained in the final models of each 
block is given in Table S1, Supplementary Material.

In block 1, being disabled by pain, greater pain intensity, 
borrowing pain medication, and making an emergency 
phone call or clinic visit were all independently associated 
with psychological dependence and together accounted for 
45.2% of the variance in psychological dependence on pain 
medication. In block 2, difficulty identifying feelings, rumi-
nation and the pain intensity x rumination interaction were 
also independently associated with psychological dependence 
and increased the proportion of variance in psychological 
dependence accounted for to 61.4%.

The pain intensity x rumination interaction was explored 
using an unadjusted simple slopes analysis (Aiken et  al., 
1991). This showed that the effect of pain intensity on psy-
chological dependence was not significant for low levels of 
rumination (b = 0.4944, 95% CIs −0.3219 to 1.3108, t = 1.2014, 
p = 0.2324), but was significant for medium (b = 1.3294, 95% 
CIs 0.6436 to 2.0152, t = 3.8448, p = 0.0002) and high levels 
of rumination (b = 2.1643, 95% CIs 1.1882 to 3.1404, 
t = 4.3979, p < 0.0001). Figure 1 shows that rumination mod-
erated the association between pain intensity and psycholog-
ical dependence, which was stronger when rumination 
was higher.

Table 4 shows the results of the logistic regression analy-
ses for variables that were retained in each model (variables 
that were not independently associated with severe psycho-
logical dependence were not retained and are not shown in 
Table 4). In block 1, only pain intensity and borrowing pain 
medication were independently associated with severe psy-
chological dependence, and the block 1 model correctly clas-
sified 84.9% of cases. In block 2, the pain intensity x high 
alexithymia interaction was also significantly associated with 
severe psychological dependence and this model correctly 
classified 87.7% of cases. Borrowing pain medication 
increased by 16-fold the odds of severe psychological depen-
dence. Having high pain intensity and high alexithymia 
increased seven-fold the odds of severe psychological 
dependence.

The unadjusted effect of the interaction between pain 
intensity and alexithymia is shown in Figure 2. This shows 
that the proportion of participants with severe psychological 
dependence increased only when high pain intensity was 
combined with high alexithymia. Among participants with 
low alexithymia, 3/43 (7%) of those with low pain intensity 
and 2/36 (5.6%) of those with high pain intensity had severe 
psychological dependence. Among participants with high 
alexithymia, 0/8 (0%) of those with low pain intensity and 
10/19 (52.6%) of those with high pain intensity had severe 
psychological dependence.

Discussion

Most participants had mild-to-moderate psychological 
dependence on pain medication, but a significant minority 
were severely dependent. The fact that pain intensity was 
significantly associated with both dimensional and severe 
psychological dependence reinforces how chronic pain makes 

Table 3. Summary of hierarchical multiple linear regression analysis to predict 
degree of pain medication dependence (n = 106).

Predictor variable block 1 block 2

Block 1 β P β p
Disabled by spinal pain 0.355 <0.001 0.302 <0.001
Spinal pain intensity 0.313 <0.001 0.165 0.045
borrowed pain medication 0.209 0.006 0.174 0.008
emergency phone call or clinic 

visit
0.169 0.029 0.107 0.120

Block 2
Difficulty identifying Feelings 0.249 0.002
Rumination 0.193 0.030
Pain intensity x Rumination 0.192 0.004
R2 0.452 – 0.614 –
ΔR2 0.452 <0.001 0.162 <0.001

Notes: the table shows beta weights (standardized regression coefficients) and 
p  values for predictor variables that were retained in the final regression 
models. Dependent variable = pain medication dependence (Leeds 
Dependence Questionnaire score); R2 = proportions of variance accounted for; 
ΔR2 = change in R2. the regression analysis was structured hierarchically with 
predictor variables added to the model in two blocks: 1) demographic and 
clinical factors, medication use and risk behaviors for medication misuse that 
were significantly associated with dependence in the bivariate analyses; 2) 
psychological factors and terms for the interactions between those factors 
and pain intensity. Variables were added to the model using the stepwise 
method in each block. the criteria for entry and removal were p < 0.05 and 
p > 0.10 respectively. Only predictor variables that were retained in the final 
models of each block are shown in the table (a full listing of beta weights 
and p  values for all predictor variables including those not retained in the 
final models of each block is given in table S1, Supplementary Material).

https://doi.org/10.1080/10826084.2024.2320373
https://doi.org/10.1080/10826084.2024.2320373
https://doi.org/10.1080/10826084.2024.2320373
https://doi.org/10.1080/10826084.2024.2320373
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people vulnerable to dependent use of pain medication. 
However, emotion regulation factors added to the explained 
variance and cases correctly classified in the two analyses, 
and the key factors were rumination and alexithymia.

Rumination was a significant factor in the linear regres-
sion, where it moderated the influence of pain intensity so 
that more intense pain was more strongly associated with 
increased psychological dependence when rumination was 
high. This suggests rumination may be an important aspect 
of the negative and distressing impact of pain, effectively 
amplifying pain intensity and linking pain with negative 
outcomes.

In an interview study, people with chronic spinal pain 
described and explained their use of pain medications pre-
dominantly in terms of their pain (Elander et  al., 2021). The 
role of rumination in the present findings gives further 
insights into how people’s experiences of pain influence their 
use of medication. The four rumination items in the Pain 

Catastrophising Scale are: “I anxiously want the pain to go 
away”; “I can’t seem to keep it out of my mind”; “I keep 
thinking about how much it hurts”; and “I keep thinking 
about how badly I want the pain to stop.” The present find-
ings suggest that people with thoughts like that are much 
more sensitive to pain and more vulnerable to psychological 
dependence on pain medication, probably because they are 
more strongly motivated to control or reduce their pain by 
taking medication.

Reducing catastrophic thinking about pain is already a 
key element of operant behavioral therapy, cognitive behav-
ioral therapy, mindfulness-based stress reduction, and accep-
tance and commitment therapy for chronic pain (Sturgeon, 
2014; Smeets et  al., 2006). There is also evidence that inter-
ventions designed to target rumination can be effective 
(Watkins & Roberts, 2020), and rumination-focused 
cognitive-behavioral therapy has been shown to reduce 
depression, anxiety and pain intensity among people with 
chronic low back pain (Soleymani et  al., 2020). Rumination 
about pain could therefore be specifically targeted by inter-
ventions for people with problematic pain medication use, to 
help them reduce this distressing way of thinking about 
their pain.

Alexithymia was a significant factor in both analyses. In 
the linear regression, greater Difficulty Identifying Feelings 
(DIF) was independently associated with degree of psycho-
logical dependence on pain medication. DIF involves diffi-
culties with distinguishing emotions or feelings from bodily 
sensations like pain, and the fact that this subscale was asso-
ciated with degree of dependence suggests that alexithymia 
may be associated with negative emotional feelings that are 
attributed to pain.

In the logistic regression, the interaction of high alexithy-
mia and more intense pain was independently associated 
with severe psychological dependence on pain medication, 
showing how pain and alexithymia act together to increase 
the risk of severe dependence. The interaction effect is 
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Figure 1. effects of pain intensity and rumination on degree of pain medication dependence (LDQ scores across the range).
Note: LDQ = Leeds Dependence Questionnaire

Table 4. Summary of multiple logistic regression analysis to predict severe pain 
medication dependence (n = 106).

Predictor variable b S.e. Wald df Sig. Odds ratio (95% cis)

Block 1
Spinal pain 

intensity
1.049 0.308 11.623 1 0.001 2.855 (1.562–5.219)

borrowed 
medication

3.024 1.057 8.187 1 0.004 20.579 (2.593–163.346)

Block 2
Spinal pain 

intensity
0.699 0.340 4.223 1 0.040 2.012 (1.033–3.919)

borrowed 
medication

2.798 1.154 5.883 1 0.015 16.418 (1.711–157.550)

Pain intensity x 
high 
alexithymia

1.983 0.763 6.746 1 0.009 7.261 (1.627–32.416)

Notes: Dependent variable = severe pain medication dependence (LDQ score < 
20 vs ≥ 20); b = unstandardized regression coefficient. S.e. = Standard error of 
b. Wald = Wald statistic. Sig = probability. ci = confidence interval. Predictor 
variables with significant bivariate associations with the dependent variable 
were added to the model using the forward conditional method. Only predic-
tor variables that were retained in each model are shown in the table.
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consistent with the hypothesis that alexithymia affects peo-
ple’s experiences of symptoms (Lumley et  al., 1996, 2008), 
for example by causing “hypersensitivity to aversive bodily 
sensations” (Kano & Fukudo, 2013, p. 5). Alexithymia reflects 
problems with emotion regulation, and difficulty managing 
negative emotions can increase impulsive tendencies and 
behaviors associated with pain medication misuse (Martel 
et  al., 2014; Schreiber et  al., 2012; Vest et  al., 2016), so there 
is a plausible mechanism for the influence of alexithymia on 
dependent pain medication use.

In a previous study, alexithymia moderated the associa-
tion between pain intensity and psychological dependence 
on pain medication among people with pain in the general 
population, whose levels of pain medication dependence 
were much lower than the present sample (Elander et  al., 
2014). The fact that alexithymia has now been shown to 
moderate the association between pain intensity and psycho-
logical dependence on pain medication both among the gen-
eral population of people with pain and the present clinical 
sample of people with spinal pain suggests alexithymia is a 
robust correlate of psychological dependence.

The fact that difficulty identifying feelings (DIF) was the 
key element of alexithymia and the fact that high alexithy-
mia was associated with severe dependence are both consis-
tent with previous evidence about the impact of alexithymia 
on experiences of chronic back pain. A systematic review 
concluded that DIF was the TAS subscale most closely asso-
ciated with chronic pain and that studies employing 
cut-points for high alexithymia produced more consistent 
associations with chronic pain than those using dimensional 
alexithymia scores (Kapadi et  al., 2021).

Anhedonia, which refers to reduced capacity for positive 
emotional experiences and proneness toward negative emo-
tions, has been associated with both chronic pain and opioid 
misuse (Garland et  al., 2020). Alexithymia and anhedonia 
overlap, although the two constructs are distinct (Loas et  al., 
1997). In one study, the association between alexithymia and 

mental health problems was due to a propensity to experi-
ence negative emotions (Dubey & Pandey, 2013) so it is pos-
sible that anhedonia may explain to some extent associations 
between alexithymia and pain medication dependence.

The findings suggest that factors related to alexithymia 
could potentially be targets for psychological interventions 
for patients with chronic back pain. Studies of people with 
depression (Spek et  al., 2008) and cancer (Tulipani et  al., 
2010) have shown that interventions can reduce alexithymia. 
In a study of people with chronic nonmalignant pain at a 
pain rehabilitation clinic, an intervention that specifically 
targeted understanding and expression of feelings and emo-
tions reduced alexithymia and increased quality of life, 
although it did not reduce self-rated pain (Melin et al., 2010).

Alexithymia might also influence people’s responses to 
other types of intervention, especially those involving insight, 
emotional awareness and emotional disclosure (Lumley 
et  al., 2008). These include compassionate mind training 
(CMT), cognitive behavior therapy (CBT) and acceptance 
and commitment therapy (ACT), which have all been applied 
for chronic pain patients with problem medication use 
(Dhokia et  al., 2020; Guarino et  al., 2018; Hughes et  al., 
2017; Vowles et  al., 2020; see also Hruschak et  al., 2018). 
These psychological approaches all involve recognition and 
awareness of emotional states, and alexithymia would be 
expected to be an obstacle to effective engagement and suc-
cessful outcomes, so it is possible that CMT, CBT or ACT 
interventions could be adapted or refined for certain groups 
of people with chronic pain by incorporating 
alexithymia-related elements, for example, to help people 
identify or describe feelings and emotions and help them 
discriminate between emotions and physical sensations.

Existing recommendations for avoiding pain medication 
misuse and dependence include screening patients for risks 
of aberrant behavior related to opioids (Larance et  al., 2016), 
and opioid use and dependency were associated with poorer 
outcomes among spinal pain patients (Dersh et  al., 2008; 
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Schoenfeld et  al., 2017, 2018). In our findings, borrowing 
pain medication and needing to make an emergency phone 
call or clinical visit, which are included in checklists of opi-
oid use risk behaviors (e.g., Butler et  al., 2007) were both 
significant predictors in block 1 of the linear regression, but 
only borrowing medication was significant in block 2 of the 
linear and logistic regression analyses. None of the other 
risk behaviors for pain medication misuse included in the 
regression analyses (feeling addicted to pain medication, 
using pain medication for other problems, taking more pain 
medication than prescribed, worrying about use of pain 
medication, and feeling that others worried) had significant 
independent associations with psychological dependence, 
despite having significant bivariate associations with psycho-
logical dependence. Also, none of the pain medication vari-
ables included in the regression analyses (prescription 
medication, strong opioids and anticonvulsant medication) 
had significant independent associations with psychological 
dependence, despite their significant bivariate associations 
with psychological dependence, and feeling disabled by pain 
was the only clinical factor that was a significant indepen-
dent predictor.

It might be argued that the risk behaviors for medication 
misuse that were included as covariates are very similar to 
symptoms of dependence, so we re-ran the regression anal-
yses without including those variables. This produced an 
almost identical pattern of findings. In block 1 of the linear 
regression, being disabled by pain (β = 0.359, p < 0.001) and 
pain intensity (β = 0.351, p < 0.001) were both significant 
independent predictors, as in the main analysis. In block 2, 
Difficulty Identifying Feelings (β = 0.234, p = 0.004), 
Rumination (β = 0.260, p = 0.004) and the pain intensity x 
rumination interaction (β = 0.199, p = 0.003) were all signifi-
cant independent predictors, as in the main analysis. In the 
logistic regression, pain intensity (B = 0.810, p = 0.001) was 
the only significant predictor in block 1, and the pain inten-
sity x high alexithymia interaction (B = 2.165, p = 0.003) was 
the only significant predictor in block 2, as in the main 
analysis. Including known risk behaviors for medication mis-
use therefore did not affect the pattern of independent asso-
ciations between emotion regulation factors and psychological 
dependence on pain medication.

The rationale for exploring all potential interactions 
within a single regression model was to obtain the simplest 
and most parsimonious model and to identify interaction 
effects that were associated with psychological dependence 
on pain medication independently of other interactions. 
However, we also ran regression analyses in which the 
interaction terms were each added separately. This showed 
that both the pain intensity x rumination and the pain 
intensity x Difficulty Identifying Feelings (DIF) interactions 
but none of the other interactions tested were significant 
when added to the model separately. When the pain inten-
sity x rumination and pain intensity x DIF interactions 
were added together, only the intensity x rumination inter-
action was significant, as in the main analysis. Full details 
of those tests and simple slopes analysis of the pain inten-
sity x DIF interaction are given in the Supplementary 
Material.

Previous research showed that psychological factors like 
personality and depression were associated with pain medi-
cation misuse among spinal pain patients (Clark et  al., 2017; 
Heinemann et  al., 1992; Krause et  al., 2015), and examined 
emotion regulation factors in relation to pain medication 
dependence among other populations of people with chronic 
pain (Elander et  al., 2014). Previous research also showed 
how emotion regulation factors affected outcomes such as 
depression and anxiety among people with pain (Soleymani 
et  al., 2020). However, there was not much evidence about 
emotion regulation and psychological dependence on pain 
medication among spinal pain patients. The present findings 
add to existing knowledge by showing that emotion regula-
tion factors moderate the strength of the association between 
pain intensity and psychological dependence, which was 
their specific proposed mode of action among this specific 
clinical sample of people with chronic spinal pain. This sug-
gests they could be specifically targeted by initiatives to 
reduce pain medication use and dependence among people 
at risk, so that preventative and treatment approaches could 
go beyond focusing on aberrant drug use behaviors or other 
previously known risk factors.

The study limitations include the fact that the partici-
pants were predominantly of a White British ethnic back-
ground and from two UK hospitals, so findings might reflect 
local patterns or treatment approaches. Also, because of the 
focus on psychological dependence the sample included par-
ticipants taking non-opioid pain medication as well as those 
taking opioids. However, the sample was similar to other 
samples in previous reports of medication use among people 
with spinal pain (eg., Clark et  al., 2017; Heinemann et  al., 
1992; Krause et  al., 2015). In fact, in Heinemann et  al.’s 
(1992) study, only 43% reported prescription medication use, 
compared with 88.7% in the present study, and the present 
sample had more frequent pain and greater pain intensity 
than in Krause et  al.’s (2015) study. However, future research 
might benefit from focusing on samples defined by their use 
of prescribed, opioid medications.

The data were all based on participants’ self-reports and, 
because of the need to use the measures in the form they 
were validated, the time frames they referred to differed. 
Also, for the logistic regression analyses, the pain acceptance 
measures were dichotomized using median splits, which can 
be controversial and should be avoided where possible 
(DeCoster et  al., 2011). However, we used recognized 
cut-points wherever they existed and used median splits 
only where these were not available. The very large confi-
dence intervals for the significant odds ratios in the logistic 
regression also likely reflect that the study was relatively 
underpowered for multivariate logistic analyses, so the 
results of the logistic regression should be treated as 
early-stage findings to be followed up with further research.

Finally, the study was cross-sectional, which makes all 
interpretations of the findings in terms of causal sequences 
problematic. Future work would benefit from using prospec-
tive and/or experimental designs to determine the temporal/
causal nature of the observed associations between constructs.

To conclude, the findings showed that rumination and 
alexithymia played roles in psychological dependence on 

https://doi.org/10.1080/10826084.2024.2320373
https://doi.org/10.1080/10826084.2024.2320373
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pain medication, with effects that underline how the experi-
ence of chronic pain is moderated by psychological factors. 
The results suggest that helping people to reduce rumination 
about pain and improve their ability to identify and describe 
feelings and emotions and discriminate between emotions 
and physical sensations could have potential value as part of 
interventions to help people with chronic pain avoid or 
reduce their dependence on pain medications.
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